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The purpose of this sti.tdy was to determine what effect

the successful eomptetion of Topics 305, irt additicn to

Mathematics 300 in Grade L?, would have upon the marks

obtained in first-year mathematics eou.rses at university"

A comparison of marks achieved at university was made

between two gz"oups" The first group had studied and

completed both Mathematics 300 and Topies 3A5 in Grade 12,

The second group completed Mathematics 300 in Grade 12 but

not Topics 3Q5,

A questionnaire was completed by those students who

wrote the d.iagnostic tests administered by the Faculty of

Science and. the Faeulty of Engineering in September of L976,

The questionnaire was used to aequire necessary high schootr

background information in order to determine the group to

w?rieh a student belonged" The Mathematrcs 300 mark was

also obtained from the questionnaire " The university marks

used in the eomparisons were obtained directly fr"om the

recçc'ds of the University of Manítoba'

Analysis of covarianee was employede using the

Mathematics 100 mark as the covaniate to d-etermine if there

v¿ere a statistical difference beiween the mean mark obtained

by each of the two samPles 
"

The results showed that the four comparisons which

favoured the stuclents who had taken both Mathematics 300 and

Topics 3O5 in Grade \2 involved marks obtained neither on the

iii
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diagnostic tests at the beginnÌ-ng of the university year or

on the eaLeulu.s tests during the first term" There was nst

a. signifieant diff,erence in the results obtained. on the

remaining five comparisons of the study" These last

eomg:arisons involved either the first and seeond "6erm marks

obtained. in the course consi.sting of algebna and geometny

on the marks which were obtained in the ealcu.l-us eourses

during the second term,

The evidenee gathered ín this study indicated that

students who pl,an to study ealculus at universi-by shoul-d

consider enrolling in Topícs 305 in high school because it

does give them an initial advantage in the period of

transition from hish school to i.lniversity"

a 1r
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The mathematies program in Manitoba has undergone

changes in the past few years" Exísting course have been

altec'ed and new corlu'ses have been rntc'sduced" Howevert

littl-e has been done to determine the effectiveness çf the

changes that have been made 
"

This study evalr.eated a new mathematics course that iqas

introduced in Manitoba schootrs by the Manitoba Departrnent

of Education, Specifically' the study eval"uated the high

schosl mathematics courses Topics in lWathematics 3A5 (Topics

305) in terms of its value in preparing students for
university mathematics,

Funpgse_*ç{.---_t}-e*ilt_r¿qg

ÇHAPTER I
STATEMENT OF THE PROBLEIVI

Ma-bhematicss and indeed edr,¿eation in generalo has

undengone sígnifieant ehanges in the -past" Shibli {L93?}

made the fotrlowing observation which still has relevance

today e

"The new philosotrlhy of education has emphasized
the changíng charaeter of our civilization and
has demanded an ed.tteation 'çhat is not staiic bu-b
dynami c " These developments have a manked
infLuence upon the cr.¡.rricuLum of the secondary
schoal-" The various eourses of study have been
al-tered oc' modified to meet the new demand.
Teachers of mathernatics have been reorganiaing
the courses of stu.dy and changing the methods
of instruction in harmony with the spirit of
the age" (p" 33j,



The mathematics program in Manitoba has been modified

in recent years " Cunriculum planners need to evaluate

present programs so that appropríate additions and

modifieations can be mad.e" Ideally a change in curriculum

should occr..tr only if a- positive ef,fect is expected"

A review of the research entitled "Student Achievemen'ç

and. Attitude in a Modern and. a Tradítional Grade Ten Geometry

Program" by Cross (fg68) índ.ieates that not all curriculum

ehanges do prod.uce this expected positive effect" "The

results of this study show no consistent pattern of superior*

ity for either the pilo'c or the traditional geometry prograrûs

in terms of student achievement and attitud.e" (Grossø L96Bs

p" vii) " Atti,cude and achievement \üere measured by two

pre-tesis consisting of the Mathematies Attitude Scale and-

the SequentiaÏ Test cf Educa.tional Frogress - Form 2A and

four post-tests consisti-ng of the Cooperative Geometry' the

Geometrical Achievement Measure Experimentu the lviathematics

Attitude scal_eu and the Geometrical Attitude scale"

There is Some doubt eoncerning whether the change in

the eurricul-ume referred. to in the Cross (1968) studys i.Â¡â"s

beneficial to the students in terms of improved attitude and

improved achievement in geometry"

The evaluation of an ed.ucational prograrn is not a

simple matter" Alkin {L972) states that "eva}uation is a

complex activity that involves the identification of many

factors that contribu.te to educational outputs" (p" l-LQi 
"

cronbach tL963) ciies the foll-owing definition of evaluation"

-2*



He says that evaluationp in the brçad Senseu may be defined.

" n " " as the col-l-eetion and use of information to make

d.eeisions about an educational- program" {p" 672} 
"

The reading of existing triteratu-re l-eaves little douht

about the need. foc' sound. eval-uation of educaticnal progÍ'arns 
"

Ahraann (196?' p, 84) ctaims that "" n " far tco ]ittle

attention is paid. to eurriculi-rm evaluatiorl ' u'u and 'bhat mueh

Of the present eValuatiçn " u " " e an "Oe regardeÇl AS less than

top quality" (Ahma-nn, L96?, p, B|t,), Begle and. Wil-son {"L97Ou

po 36?), in refeming to matheÌnatics programs in particul-ar,

suggest evaluation is important beeause of the vast

curr'ícuh.im changes at all- grade ]-evel-s " Çoleman {,L969l)

agrees there is need for evaluatione bui for a dj-ffec"en'c

reasçn" He SayS that " " " " because the effeets of a program

are not immediaÈely and directly evidentu that formal-

evaluation is neeessarY" {P" 6} 
"

clearl-yo there is need for research t0 determíne if

recent eurricu.lum changes have been beneficial- to the

student" Johnson {L966) suggests a type of research that is

needed in program evatruations" He states 'bhat 'uthe type of

research a-eeepted by many researehers as having the gneatesf

promise for finding definitir¡e ansiryers is seientific

experimentationu' (P " 420 ) "

A legitimate objective of a mathematícs progs'am coneerr"Is

'6he appllcation of mathematics to other field.s (Weaver, L97Au

(p" 3¡,I), Bruner tL966) agrees but is more emphaiie" Ïle

says, "The first object of any art of learningu over and

*3-



beyond the pleasinre ít may gi-ve, is that it should serve lls

in the future" (p" W) " A quotation from the L965 public-

ation of Dessart & Burns show generaJ- agreement' but s:efer

specifically ts mathematics" They ask, ""uu are thre new

]iroglrams effective in p::eparing students for the first
college year of mathematics" (p" }¿e})?

The L975 colÀrse e¡utlíne for Topies 3Ð5u as printed by

the Manitana Depantment of Edu.cation and reproduced in

Appendix A, states that "the topics in this couÍ'se have been

selected. On the basis of their usefutrness aS backgroi.lnd

material for uníversity studíes in chemistrye physics'

engineeringu statistics, eomputer scienceu mathematics and

commerce" (Topics 305 Course Outlinee p" 2j. Xn addition

this outl-íne sta-tes that 'ufor" students considec'i-ng a-btending

universities outside Mani'Eoba, they wilï find tha'uu in many

casese the backgnound matería} provided in this çotirse is

necessary in the above fiel-ds" (Topics JOJ Gou.rse Qutline

(p" ?.) 
"

The faet ihat the successful- completion of Topics 305

ha-s a positive infLuence on aehievernent in the fic'st year of

university mathematics would be vati.labl-e informaiion for

high schocl students at the time of selection of their high

schoo] prtgram" 0n the other handu i-f the successfl"il

eompJ-etion of Topics 305 is r:ot a faetor in highes' achieve-

ment in the first yeas of uniyersity mathema-biesr then

Manitoba edu.e atç¿ s witrl have -ho either reconsider the



rationale for Topics 3ü5 or cease ta offer i'u in the high

school 
"

The need for research ts determine if specific programs

have met their objectives has been established, A legitimate

objective of high school mathematics programs and the stated

objective of Topics 305 is to prepare students for their

fins-b year of university mathematics, The aim of this

study was to d-etermine if Grade LZ students who had success-

fulJ-y completed Topics 305, in addition to Mathernatics 3Ð0t

were better prepared. fos' r-¿niversity mathematics than Grade

LZ students who 'uook onty Mathematics 300"

b{åsltåeEIË

T.opi-qÊ-lQ5- - the high sehool half-eourse as described

in the Manitoba Department of Edueation eolxrse oultline for

:*g?5*76 and designa"ced as Topics in Mathematics 305" This

course is normally studied in Grade 12"

Laihe¡gêlic-Ë*3f¿g - the high school- mathematies course

as described in the Manitoba Ðepartment of Ed'ueation eourse

outline far 19?5*?6, This course is nocmally studied in

Grade L2^

qårç$-Vq:ag mathematÅ-eË - the first-year mâthematie s

courses as described. in the L9?6-?? University of Manitoba

cal-endar and designated Cal-culus L3,L39o Calculu's 13"140'

Cal-culus 13"141, Çal-culu.s 6,L2?, and Algebra and Geometry

DoLá)"

*3*



administered by the University of Manítsba Mathematies

Department during ihe f irst class of Catrcuh.ls 13 "L39 to

determine if students have achieved a satisfactory standard

cf efficiency in high sehool mathematics"

Qe¿Cu_l=u-q.-U-_1-39+ the first-yearo three-hour credit,

first term calcul-us ctif,rse as descríbed in the L976*77

University of Ulanitoba calendar and offered by the

Department of Mathematics"

C¿lleul-us. l-?_ol-4tlx - the first-yearu three*hour credit'

second term calculus coì-lrse as deseribed in the \976-77

Uni-versj-ty of Manitoba calendar and offered by -hhe

Depariment of Mathematics"

Ç@r' the first-year, ihree*hour credi-to

second term caleul-us course as described in ihe L976*77

University of Manitoba ealendar and offered hy the

Department of Mathematícs"

n++@ÐgAUL-- the diagnostic test

administered by the University of Manitobap Departrnent of

Applied Mathernatics, to at1 Engineering students during the

first class of cal-cul-us 6"L22. to determine if students have

achi-eved a satisfactory standard of eff,iciency in high

sehool- mathematlcs 
"

Díaene_q_tågJes-!_lq-ffigU])- : the diagnosti* test
-6-

* The course
llnl1rÕ? q1-¡:1/

Appendix B"

d.eseriptionu as given in the L976:77
of Manitoba calenda"ra appears in



Ça1_zuåpE_*6råee-F * the fírst-yeare síx-hous' credit,

calcul-us coçrse for Engineering studentso âS described in

the \976:?? University of Manitoba eal-endar and offered by

the Department of Applied. l'{athematics"

g.Igebqa *?ú"ft:.gm9t{y:6*}eJt - the first-yearo six-hour

credit, algebra and geometry course for Engineering students,

as described in the University of Manitaba L976*77 cal-endar

and offered by the Department of Applied Mathematies"

Tbe* S-budy

This study constituted an evaluation of Topícs 305"

Specificallyc the stu-d"y was designed to determine if the

Grade I2 s-bud.ents who had successfully completed Topics 305

as v,¡el-} as Mathematics J00 (Grorip A) were beiter prepared

for their first year of university mathemati"cs than the

Gra.de LZ s-budents who eompleted onXy l{athematics 300 (Grouip B) 
"

The degree of preparati-en of these high schooÏ students for

university mathematies was measured in terms of the marks

achieved over the following year in the first-year

mathematics courses at the Uni'¿ersity of Manitoba"

The comparison of marks aehieved by the two groups

was made between marks achi-eved. by students in the first*
year mathematics courses and on the diagnostic tests in both

-)Ê The course
TTni rrory.s'ì tr¡
v¿À* v v* v* vi,

Appendix B"

description, as given in ihe f976*77
of t/ianitoba ealendare appears in



,ö:

'the Faeulty sf Scíenee a-nd the Faculty of Engineeringi at

the Universít5r of Manitoba.

Because random assignment of students to the iwo grÕu.ps

in this study was impossibJ-e due to the elective nature of

Topics 305, ANCOVA was used to deiermine if a significant
difference existed between the marks achieved by the two

groups" The Mathematics J00 mark u¿as used as the covariate

in the analysis" The effect of ANCOVA was to adjusi the

achievement means compared j-n order to compensate for initial
differences in mathemaiical background"

Background information about stud.ents used to determine

i;he two grou.ps and the covariate scores were obtained by the

questionnaire reprinted in Appendix C" This questionnaire

was compteted in September af L976 by all '6he students in
the Faculty of Seience and the Faculty of Engineering who

umote the diagnostic tests administered 'oy the Department of

Mathematics and 'by the Deparhnent of Applied Mathematics

respectively 
"

The marks achieved by each of the students in the

courses that were pertinent to this stud-y were obtained

directly from the records of the Department of lltathematics

ano, from the Department ef Appl-ied- Mathematics during June

af L9?7,

I¿ The first-year mathematics courses
Engineering which pertain to this studyu
the Department ef Applied Mathematics"

in the FacuJ-ty of
are offered by



Permíssíon was granted by 'uhe Department of Mathematics

and- by the Department of Applied Mathematies to conduct the

survey questioru:aire to obtain the requ.ired stu,dent back-

ground information" Permission was also granted by the

Committee on Research lnvolving Human Subjects to obtain

the marks aehieved by the students for the purposes ef thås

study" The le'çters requesting and granting permission to

carry out -bhe procedures necessary to complete this study

are reproduced in Appendix D"

Hrp_q-lhe qe-Ë_ Te Ê_te_d

A series of first-year university mathematics marks

achieved by two groups of students at the University of

Manitoba were compared in this study" For the purposes of

statistical analysisu the hypctheses are sia"'ced in nultr fora"

-9*

There will be i1o significant differences in

marks ebtained on Diagnostic Test iW between

students who have slrccessfully eompleted

Topics 305 in addition to l/lathematics J0Û

and stu.dents who Ïrave not taken Topics 3O5

in Grade a2"

There will be no significant difference in the

finatr marks obtained in Calculus 13"1i9 betu¿een

students who have successful-1y completed Topics

3AS in additì on to Mathematics 300, and students

r¡ho have not taken Topics 305 in Gs'ade 3-2,



)i There wil-} be no significant difference in the

final- marks obtained in Calcillus 13 " Iåþ0 between

students who have successful-Iy compJ-eted Topícs

3A5 iie addition to Mathematies 300, a-nd students

who have not taken Topics 305 in Grade L2"

There will- be no signifícant difference in the

fina.i- marks obtained- in Çalculus 13"14I between

students who have successfutly completed Topics

3A5 in addition to Mathematics StAu and students

wlro have not taken Topics 3O5 in Grade l-2"

There will- be no significant difference in marks

obtained on Diagnostic Test AM between stud-ents

who have successful-}y completed Topics 305 in
addition to Mathematics 300u and students who

have no"c taken Topics 305 in Grade L2"

There will be no significant difference in the mid*

term marks obta-ined in Cal-culus 6,L?2 between

students who have suceessfully completed Topics

305 in addition to Mathernatics 300, and students

who have not taken Topics 305 in Grade L2,

There wiltr be no significant difference in the

final marks obtained in Calculus 6"J-22 i:etlveen

stud.ents whs have si,.lccessfulS-y completed Topics

3A5 in addition to Mathematies 3OAu and students

who ]rave not taken Topies 305 in Grad.e L2,

*10*
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B) There wi-Xt be no signífieant differente in the

mid-term marks obtained in Algebra and Geometry

6,L23 beiween stu.dents who have successfully

compl-eted Topies 3t5 in addition to Mathematie s

3tA, and students who have not taken Topies 305

in Grade L2"

There witl be no significant differenee in the

final- marks obtained in Algebra and Geometry

6,L23 between students who have successfully

compl-eted Topics 3O5 in addítion to Mathematics

3OA, and students who hrave not taken Topies 305

in Grade L2,

Assumirtions and Limitations

*11-

c)

Marks obtained by students from vac"ious high schoolsu

and consequently varicus high school- maihematies teaehersø

were used in this study" For the pur"pÕses of this stud-ye

'ühe assump'uíOn \¡{aS made that marks obtained in lVlathematics

300 by students in different high schools in Manitoba

represent equivalent achievement in the prescribed course

for Mathematies J00"

Similarlyo equivatent marks obtained in the two

Diagnostic Testso Calcul-us L3,L39o Çalculu-s 13"L40, Cal-ct¡.}us

13"1¿-þ1u Calculus 6"L22 anÕ- in AJ-gebra and- Geometry 6"L23

were assumed represerrt equivalent achievement in those

e$urses 
"



A limitation of the study was that random assígnmeni

of stu-dents to the two groups was impossible " This was

because ToSlics JCIJ was an optional high school- eour.se and

one does not have conirol- over student selection of optional

cúurses at ihe hieh school level-"

sugnarY

-22-

Change in curricu.'1-um is on-goi-ng" There is a need to

determine if nelv programs meet its stated objectives" This

study compared the aehievement in university mathematics to

deterrnine if students who successfully completed Topics 305

in Grade LZ in addition to Mathematics 300 were better
prepared for mathematics in their firsi; year at univensity

than stu.dents who took only Mathematics 300 in Grade 3-2,



Thereviewofthere}ated.titeratureispresentedin
threesectionsethefirstsectiendeatswithfactorsthat
haveloeenused.topredi-c-usuccessinthefirstyearof
u-niversitymathematics;thesecond.sectionreviewsthe

experimenta}eva}uationofmathematicsprograJnsasrelated

to subsequent success in university mathematiesa the final-

section deals with research on what should be taught in the

highschoolmathematicsprogramsinord.ertormprovethe
preparatisn of students for mathematrcs at university"

-'t ?-

CAAPTER TT

LTTERATURE REi/ÏEW

Asstl-¿dentsad.vancefromoneed.ucationa}institution

to anotheru or eiren from one gra-d'e ler¡eÏ to another' the

instru.ctorsoftenattempt.bopred.ictsuccess0rfailure
based on student background'" lri order to make accurate

pred.ictionsofsuceessoroffai].urethemostimportant
predictorvariablesmustbeknol¡..n"sOmeresearchhasbeen

done to determine the most reliable and' aceurate predietors

of success "

Anartic}ebylvanaffandEvermad.e{,L965)repor,cs0n

S0meresearchthatwascarriedouttodeterminewhiehof

thestud.eniswhohanfecomp}etedGrad.eBmathematicssheu]-d

select Grad'e p atgebrau and which of the students shoul-d

sel-eet general mathematics in Grade I " Two main eonclusions



werec'epor'ted"Firsteu'thebesttwoprediciorssfsuccess

in Grad.e 9 aigebra are the matkrematies mark o'l:tained in

Grade B mathematics and the arithmetic scÕres achier¡ed on the

High schaol placement rest respectivelyou {p" l+L?}, second'

they found. that titti-e practi-ca} value was gai-ned' by using

a cembination of more -bhan two pred.ictors (p" ¿116) 
"

Anotherstudybyåove'etLg69)concli'ided'chat

significant factors rel-ated to si.leeess in the first year of

algebrawerearithmetic}evelachieved'agenera}school

achievement, and initiat algebra achievement"

Four o.bher stud'ies came to a similar conc}usion,

ComS-eytLgSg}cone}udedthatthehigherthemarkachieved

in high school- mathema-bics, the higher the mark achieved

in university mathematics" Hickman {'L969) stated that

calculusachievementisclosel*yrelatedtomarksearnedin

algebra and trigonometry" Tuscher tLg7z) surnmarized" that

the single most important variable for predicting sì"lceess

in a first course in calculus is mathematicat ability as

measu.red by -bhe Gomparative Guid'ance and Flacement Pnograro

and.theSurveyofstudyHabitsand'Attitud.es'Fina}}yg

Sommers tLg?3) coneluded that the best predictor of success

in car_curus is the average mark achieved in Ìrigh school

mathematic s 
"

Threead.ditionatstud.iesdealingwithpr.edictionof

SuccessinuniversitymathematicsWerewritteninsomewhat

more detail" In the first of theseo Braseh tL972)

reportedthatoftheseveralvariablestestedetv+ocfthem

a ,r



accûuTÌ'Ged for 87% æf the weigh'c of the predietior¿, These

variables vr¡eï'e -bhe SAT-M (mathematics aptitude i se ore and

high school class rank in quintiles " Frsm this informa.tion

a predietion equation vras formu.lated and the cnitical- val-ue

established 
"

Fugh {\969} attempted to determine the effectiveness

of the College Entrance Exam Board (CEEB) ivtathema-Lies

Aehievement Test as an instrument for pJ-acing students in

begínning college mathematics coitrses" The CEEB scores were

compared. with other variables as predictors of success 
"

Other variables were the number of units of mathematics

taken in high school-, the high school- class rank in

mathematics and, verbal mathematies (SAT-M) " Based on several

multiple regressisn analyses' it was concluded that the

combination of SAT-M and the high school class rank in high

school was the most efficacious predictor of stlccess"

Vand-ruff {,L9?3} seïected factors from persr:na1 reeord.s

to develop a regression equation to predict probable success

or faiture in calculus " i/andruff produced two regression

equati-ons" The first contained four variables" These were

the high school grade point average (GPA) in mathematícs,

the hish schoo"l- class ranku the GPA in college before

attempting calculus, and the spelJ-ing score on the idashing'eon

Preeol-tege Test" The second equation contained only two

variabl-es " These variables were the high schooï GFA j"n

mathematics and the mathema-bics seore on the Washington

PrecoJ-lege Test, The most ímportant conclusíon reached was



that the best single prediction of sï.,lceess in calcuåus is

the GPA in high school mathematics"

The final four stud.ies also d.eat with predictors of

success in university mathematics 
"

Akeju. and Ii/lichael- t\g?O) formi.eÏated a study tç

determine the degree of vatidity of selection devices in

predictions of sLiccess for a sample of 109 college students

at the Federal School- of Science in }agose Nigeria" The

subjects in which suceess was to be predicted were physicsu

chemistry, zoologyo botanys pure mathematics and applied

mathematics, The two predic-Lor variables lvere the Scores

of the achievement tests of the iI\Iest African sehool

Certification Examinations (uÙASGE) in each of the subjects

and the lnternationaS-J-y Devel-oped Test (IDT) for Afrieas

cutture" The latter is a standardized test. The críterion

of suceess lvas the student's obtaining a- passing mank"

Statístically, in the Akeju and Michael- {tgZO) stud.y'

product*moment intercorrel-ations among predictisn and-

criterion variabl-es were determined" A muitiple regressíon

eqgation involving the pred.iction of each criterion measllre

from a weighted. composite of predicttr variabl-es !\ras then

es'tablished " The pred.i-ctions were companed with the actual'

outeomes 
"

The eonclusion reached. by Akeju and- Miehaet (19?0) was

that the scÕre on the achievement examination based on high

sehool subjects (ltúASCE) given prior to adrnission to the

*-5..0-
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Federal school- of seience was the most valj-d" predietor of
srJ,ceess ín the cotr-lege courses" Tn other ,,vordsu prior
achievement proved to be a better prediction of suceess

than the standardized tests.
I{organ tlgZ1) attempted 'ço determine a d,iscriminant

eqriation for the prediction of success in an introdu.etory

mathematics cou.rse at "che univer.sity of rol-edo" Discr.imi-nant

function analysis was performed using the score on the

cooperative Mathematics Test (ÇMT), the number of years of
academj-c high sehool mathematicsu -bhe mean grade point in
high schoo] mathematics and the stu.dentns age in months

beyond the seventeenth birthday" The critical- score for the

discriminant equa'eion whieh resulted was considered to be

the score midrvay between the mean seore for a group of
successfu.l students and a group of unsu.ceessful stud,ents"

Suceess or failu"re pred.ictions wer"e mad.e using the

discriminant equation for eaeh of the 5û students j-nvol-ved

in "the str;-dy and these were compared to their actu.al

successes or failures u The equation was found to be gA%

accurate, Morgan ftgf o ) atso d.etermined" that contribu.tions
to eff,ee*ive forecasting were as follows e

a) Cooperative Mathematics Test

b) I\[ean grade point in high schoo]

c) Number cf yea-rs of high school- ma-bhematie s

,¡\ ^-^ :-^ *^-ul är6s r¿r ruur'Itfls beyond seventeen

)^?7o Ê
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The stud.y by Wilson & Gelso {L967 ) was an attempt to

determine if rnarks in Mathematícs 10i- (a college algebra

course at the University af California) could be predicted.

by two measi.rres of studentus high school performance in

algebra" The first measure was the al¡erage mark obtained

ín 'Lhe first high school a3-gebra course tAlgebra I ) a-nd

the second high school algebra course (Algebra lI) " The

second measure was the mark obtained in Algebra lI"

The Pearson product-moment correlations Tvere eal-culated-

between marlcs obtained in Mathemati-cs 101 and the average

marks in Algebra I and AJ-gebra II " The sarne product*moment

correlation rvas cal-culated between the Mathematies 101- mark

and the mark in Al-gebra II alone" Although there was a

substantial correl.ation in each caseu the relatisnship was

slightly stronger in the latter"

Air investigation by Wick {L965) was designed ta hei-p

answen the f ollowing -Lwo specific questions;

1" "-!ilhat are the factors d.raum fx'çm inf orrnation

normal-]y available to college mathematics

departments, which are most signifieantly

associated v¡ith success in different types

of first-year college mathematics courses'o

(p " 642)?

-18-

2" "How effectively can success in first:year col-l ege

mathematics loe predicted witir the inforrnation

normaÏly availa.bleu' {p" 6Ðl.f



Wisconsin colleges and univer=sities were involved" Baek*

ground infor"mation on students was obtained f¡'om the

university and- high school reeords as we]l- as from a

questionnais'e, The criterien of success was the mark

obtained in the first year cf u.niversity maihematics "

The order ir¡ which suceess faetsrs ranked- with

eorrelation to final etdam resul-ts on Calci.tlus and Analytieal

Geometry are as follows e

A iotal of L69? students in six Minnesota and

-1 q*

(a) mathematics average in Grad-e Lz

(b) mathematics aptitude

(c) mathematics average for Grade 1l and

Grade Lz

(d) mathematies average for Grade l-0, Grade

tl and Grade 12

/^\ po*ån ^f AUS iO nUmbef Of COUfSeS in\,EJ Id.br\J i.iJ

Grade 10u Grade 1Ï, and Grade L2

',An examination sf '6he five best muJ-tiple regressicn

equations for prediction in using predictor" variables oneÞ

two and up to all- five at once revealed that not all

pred.ictor variabl-es y¡ere making a significant contribution

to the predictors" {wieko L965, Ð" 61J,6}.

Two important concl-usions i¡/ere reached by blick t\965j "

Firstu the high school mathematics recoT"d was consistently

the Souree of the best predietor of success in firs'c year

university mathematics " The see ond concl-usion vfas that a

multiple regression predietion of success was an improvement

,Å*oå

l.^

"*)E

"alo;
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over singJ-e predic'tsr variables (p. 6Ll7)'

fiver the years many nelv mathematics prggrams have been

íntrodueed. These new prCIgrams have þeen ei¡aluated in tenms

of how suecessful they were in terms of improving stud-en1:

knowledge in mathematics as measured by achievement on

standardized tests or in terms of how weLl the programs

prepared students for the study of further mathematics as

measured by subsequent achievement in university mathematics

courses,

]n some cases an entirely new mathematics program with

a new approach was rntroduced" In other eases only one or

tr,,¡o new topics were altered in existing progra¡ns 
"

Grigsby tLg?3) corirparecl achievements i.n the first

caurse in u-niversity cal-cul-us between etudents u¡ith

different caleuSu.s baekgrounds ín high schCIot" The conclusicn

reached in this stud.y was that "ühere is not a strong relation-

ship between entry knowtr-edge of any particular topic ig

coll-ege calculus and the final- achievement l-eveI reached"

lhere wase however, an initial- difference"

Austin {Lg75) eame to the opposite conclusion" He

found in his study that there was a sígnificant difference

between the mean achievement tevets betr,veen students who had

studied calculu.s in high school and students i,vhe had not

studied any calculus in high school" The difference fa.vored"

the stu.d-ents wtro had studied ea'l-cu.lus in high school"

uatio



The study

the tv¡o stated.

This addi"cional question wase "Are the netr experi-men-bal

programs in secondary mathematícs effective in preparing

students for first-year college mathematicsu' {p" 6t+Z}t

After examination cf the data the conclusion s'eached

was that there was no significant difference in quality of

preparation for first-year college maihematícs as between

stud"ents in the exper"imental Schootr Mathematics Sttr.dy Grou.p

(SMSG) and students in the traditional- mathematics program

in high school in terms of marks earned in college " (Wicku

1965u þ" 647)

The purpose of the study by Shimizu. tl969i was tc

determíne a correSation of high school advanced mathematics

courses with marks in first-year col3-ege mathema-hics at the

'rr.^ j ""^,-ñ-i +., ^f Hawaii " Suce ess of the advaneed students wasUI¿J V Ut ÈI r",.Y ua

compared to Success of a random sample of an equal nu.mber of

students who did not take the advanced. mathematics cou.rses in

high school" The findings were that there was n0 significant

difference þetween marks obtained in the first year of

college mathemati.cs by the two grou.ps"

Another stucly finding no significant difference in

achievement in calculus between students who did take

calculus in high school and s'cuden-bs who díd not take

calcul-us in high school was conducted- by McKillip {"\965l, .

In this studyu l:egression equations were forrnulated using

by

in
ïrliclc {Wes} had a purpose in addítían to

thre previous section of this chapter"

-24*



high schr:ol- mathematics marksu high school class ranks, CEEB

results, SAT * mathematical and SAT * verbal scores" The

equation was based on the university maihematics marks

ob"bained by 7 53 students who had no eal-culus in hígh school 
"

The marks of students with a caleulus baekground u¡ere

calculated with the equation 'eo determine expected marks ån

university maihematics if the students would" not have siudied

caleulus in high school" The predicted marks were sub-bracted

from the actu.al maz'ks and the resulting signed differences

were tested statistically"

Richert tI972) reported a study whíchr compared the

effects of fou.r different types of high school backgrounds

on achievement ín a first course in calcul-us at the

University of l(ansas. The four grol¿psu which were identífíed

from information o'otained via questionnairep completed by the

students at the university were a

a) students lvhe had studied -brigonometry and

anal-ytic geometry in high school-s

b) students who had studied. el-ementary functions

as well as probability and statistics in high

school;

c) students whe had studied elementary functionsu

analytíc geometry and caJ-euXus in high schootr;

d) students who had studied el-ementary functions

in hieh school"

* ¿/--
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Because random assignment of str.ldents to the two grÕLlps

was ïmpossible, ANCCIVA was employed in crder io contrcl

scholastic aptitude and mathematieaÏ abii-ity" The covariate

representlng scholastie aptitude was 'the eomposite score on

the Arnerican Cc}lege Testing P::ogram" The covaniate

representing mathematicaÏ abiJ-ity was the average rnathematics

ma"rk obtai-ned by the student during the previous three years

of high school"

The resuLts of this research showed that there wa.s no

significant difference at i;he ,05 level between the four

groups 
"

lillotson {,L962) compared marks achíeved in a first:
year calculr-ls course by students who had studied calculus

briefly in high school- vrith students who had studied no

calculus in high school-" The two grolLps were identifíed.

from information obtained on a questionnaire which v¿as

completed by the students. Using random numbers Tili-ctscn-

selected 48 cases from each group,

Tn order to adjust the achievement measures for the

factor of scholastic abitity and- generatr mathematical back*

groundu Tillotson ttg6Z) employed twø "ratLables" The first
lvas the normati-zed rarrk in high school and the second was

the score obtained on the mathematics placement test"

Afier the adjustments for scholastic ability and

general- mathematíca1 background were made, there was 110

significant d-ifference in achievement betlveen -uhe tvro

grûups 
"



Faul {}970} c"eported or', & study "Lhat compared the

achie.¡ement in caLculus a"t a u.niversity betrreen groups with

different raathematical backgrounds. The grou.ps vÍere su.b*

divided according tCI aehíevement expectaney as determivled

by regression- analysis" The resul-ts of stu.dents wi'ch

similar expectaney were ccm;:ared" The infosmatåon required

to place the sti.adents in groups were o'otained by quesiionnaire

which was completed by students on the firsi day of classes

a"t unì-versity, AddítionaÏ information was obtained from a

questionnaire mailed to the mathematics department chair"rnen

of the high school- from which the students graduated. The

resul-ts of this study by Paul (,lg7O) indicate that students,

who had studied some calculus in high schoof , ini'ciall-y

obiained resul-ts in u.niversity calculus which were

significantly hígher than the corresponding resu.lts of

students who díd nCIt study calci.¡.hes 1n high schooX, The

amount of dífferenee in achievementu howevere decreased" v¿ith

'üime 
"

Another study attempted to determine if SMSG mathernatícs

was a factor influencing success in freshman cal-culus at

Oklahoma State University (Coonu L963) ^ Anal-ysis of

covariance was used to eval-uate the cal-cul-u.s grade differences

due to differences in high school preparation" It was

found that SMSG students achieved significantly higher

marks in calculu.s than students who studied the traditional-

mathematics program in high school 
"

olr



The final study af this section ís common'ly known as

The Eight:Year Study" This vras an intensi"¿e stu.dy of "Al0B

graduates from the thírty schoors which, under an agreement

with more than 300 col3-eges, had been freed from the

necessity of meeting the usual unit or exarnination i"equire*

ments for college admissi on" (chamberlin, chamberlin, Draughi;

& Scatt, L)42u p, 207 j " 0f these students L1+?5 were matched.

v¡ith graduates of conventional schools in terms of schol-astic

aptitudee interests and socio-economic background, The

students involved in The Eight-Year Study were students who

entered college in 'che )¡ears 1936, L937Ð L93B and L939"

The definition of success in this study involved.

several areas and was in general- representative of 'osuccess

as judged by coj-1ege standards, by the students0

contemporaries, and by the students 'rhemselves" (Çfram]rerlinu

Chamberlin, Dnought & Scotts LILÞ7, p, 207 j " Data ia
determine if a student were successful vras obtained f¡.am

interviewsu questionnairesu records of reading and

ac'ci'rities, reports from i.nstructors and others who had

eontact with the students.

Some of the findings are listed below, These

find-ings showed that the graduates from the Thirty
Expenimental Schools a

a-) earned" a slightl¡r higher tatal grad"e average t

b) specíalized. in the same academj-c fields ås

did the comparison students;
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n\ .reneiverJ s'Ti.c'ht1v mÕre a.cademic honors invJ ¿vvv¿veq

oqr'ir '\¡ê2Yie

d) earned in each col-lege year a higher percentã"ge

0f non*academic honors"

(Chamberlinu Chamberlin, Drought & Scott s \9+2e

p" 208)

A basic conclusion reached in this study was that the

"more experímental the schoolu the greater degree of Success

i n eol -l ege " ( Chamberline Chamberl-in, Drought & Scott e l*9t+2e¿rI vv4+vbv

T) " 209) "

A few articles and studies

provide some guidelines før the

proposing new programso

ï{}ine {,\966) has some definite ideas on the general

approach to curriclllum developrnent and the development of

rnathematics prograJns i-n particular" He states that 'uaxions

that the cumiculum should satisfy shoutd be determined and"

then the curricul-um pr0d.rÂced" (p" 323) " He goes on to say

that "the main pr.obtem of teaching mathematics is motivation"

(p" 329j and that ed,ucators 'omust present the val-ue of

mathematics" (P" 33O).

A study by Comley (1958) was, in part, designed io

determíne atiitudes of university students towa-rds

mathematies" A sllggestion from the stud.ents regarding the

hieh school mathematics cLl.rï'ictÃl-um which emerged- from the

are presented here whíeh

currieu.lum developer when
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stud.y was that cal cul-us shoul-d be taught in the high sch*ol-

program (p, 12),

The main study related to this section of the

Siterature review was conducted by Gitbert (197t) " He

compared how effectively high sehooL mathematics programs

prepaped. stu.dents for r,tniversity cal cu'.}us as vj-ewed loy

three grtups of students from six colleges. The three

groups were 3

a) students with some caleulus in high school;

b) private sehool students with no calculus in

hish school-;

c) public sehool students with no cal-culus

in hiigh school 
"

The findings indicate T-I0 significant difference in the views

of the three groups abou't calculus in first-Year universi'by"

The important aspect of the siurdv by Gil-brert Q-97L3,

hou¡ever was the recommendations made by ihe students

concerning objeetivese cgu.rse contentu and pedagogical

practíces for a high school mathematies prograln" The five

objectives recommended by the students $/eres

a) to master algehraie manipui-ations and

compu.tations;

b) to investigate thoroughly the concept of

functions;

c ) to stud.y, in depth, elementary functions

and their graPhs;



d) ts master rnanipulatisns and computations

with inequal-ities;

e) to introd.uce l-ímits and continuity"

The síx topics that the students recorflmerided be a par'6 of

the high school mathematics prograrn were å

a ) fu.nc ti on I

b) relations;

c ) series;

d) sequences and limits;

e) continuity6

f) differentiation"

The three pedagogical practices recommended by the students

were that teachers shou-Ida

a) make students responsible for doing homeworltg

b) encourage students to do independent stud.y;

c) encourage studen-L self:enrichment"

*¿Õ-

The literature was definite about which factors vfere

most reliable in predicting su.ccess in first-year

university mathematics. The use of more than one variable

in a regression equation provided the most retiable

predictions" The best single predictor variablee was the

mark achieved in the previou.s mathematics cou.rse 
"

The stud-ies v¿hich experimental-ly eva-l-uate mathematics

prCIgrams we¡'e of two main types" The first was the type in

sg¡m-a4v-



whici: studen-hs were seleeted ín high sehool- and fo}trçwed.

through all on part of their univensity mathematics

côu^rses" Marks of the groL¿ps in ques-i;åon were e ornpared"

trn the secoRd type of studye str¡dents who attended

university were placed in groups aeeording to their high

sehool haekground" The narks of the tvro groups were

sr.ebsecluently eornpared employing ANC0I/A to adji"ast fon

uncontrotrled variables 
"

The l-íterature was not as clear in terms of, the

nesults of the evaluation of the mathematics programs" Sorne

studies indieate that a par"uieular rnathematies program had a

positive effeet on achievement in university matheroatics 
"

Other studies may have indicated that this same mathema"tics

program provides no sígnificant effect on aehier¡ement in
university mathematic s 

"

0n1y one sti"rdy was found which provided a detailed

outl-ine cf what should 'tre taught in high school- mathematics

programs" Thene u¡ase howevere general agreemeni by the

ealculus s*udents at university" They felt that ealculus

should be introduced at the high school Ievel"

*?a*



ehapter 3 is divided into thrree seetions" First, the

instn¡rnent used ín the sttedy is desex'ibed" Also expJ-ained

in this section is the method of ob"r;aining the required

data" Second, a description of the saritple is given" Thindo

the specifie comparisons that vrere made are indiaated and

the statistical method used. in making eaeh comparison rs

stated 
"

Instrumentation and Data Col,1,ee-bion

ÇHAPTER fTT

EXFERIMENTAL DEStrGN

*3Ð *

The data reqr.eired for this study fel} into three

categories, The first eategory consisted of the high

school background. information ro¡hich was requi-ned to

detes'mine the two groups of students tha* were eompared in

the str.ad.y" The seeond eategory consisted of thre nrarks

ohtained lry 'bhe students on the uneversity mathemati-es

courses and dia-gnostie tests used fon thre actr¡a1 eomparisoTls"

The final eategory consisted. of the lVlathematies J00 mark

obtained. in high school* which was used as the covariate in

the analysis of covariance proeedure employed in this sir-edy'

The high school, background information and the

Mathematics 300 marks were obtained via the questionnaire

which is reprinted in Appendix C and was completed by two

groups of students at the Univex'sity of Manitoba in Septernber

af L9?6" The first groupe consisting of those students



enrolted in the Faeulty of Seienceu wrote the Diagnos-bic

Test M which was administened '[:y the Department of

Mathematics; the seeond group eonsisting of those students

enroLled in the Faeulty of Engineering, wrote the Diagnostie

Test AM which was administened by the Department of Apptried"

Mathematies" The high schooÏ baekground inf,ormatíon

obta"ined, ineluded the year of graduatron' the student's

âge, the high sehool f,rorn which the student graduated' and

whether or not the student eompleted Topies 3Q5, trn addi'bion

the questionnaire provided the Mathematics 100 mark"

Permission to obtain and to use the studentus uníversity

results for the study was requested fx"om each student who

eompleted the questionnaire 
"

The marks achieved by the str¡.dents on the diagnostic

tests and the univensity mathematics e oì.mses wec"e obtained

directly from the necords of the Department of Mathematics

and the Departrnent of Applied Mathematics in June of L977.

Fercentage marks were used foc' eaeh of the compari^sons

of the study and for the cc¡vac"iate " !,tJhen the marks v/ere

reponted as percentage marks, the actual percentage marks

were used" Tf the marks were reported as tretter gradese

pereentage marks were substituted in aceordanee with the

seale in Table l"



ï,et'ter Grade Vensus

TabLe n

Pereen'tage Mark

Letter

.g'ÀT

Jl¿

B

t/+

(1

It

11

Fereentage

Any stud.ent in the Faculty of Engineering who di-d

receive a mid*term mark but who did not receive a final-

mark in either Calculus 6"L?"2 or Algebra and Geometry

6,3,23Ð was assigned the same finat maÍ'k as was obtained

at mid-term"

SA¡nirle_

Substituted

oq

¡1 5

77

72

A'r

6z

For the purposes of this stu.dyo the students who

completed the questionnaire were divided into two groups

according to a speeific factor ín thein high sehsol baclc*

gnound." This faetor which determined the group into which

each student was placed was whether or not the sti.adent had

successfrally eompleted Topies 305 in high sehool' The

group of sfudents were s



aj Grouag: A - studenils whCI had sueeessf,ul}-y eonrpJ-eted

both Mathematies 3tO and Topies 3tS in Grade L2"

b) Group B : students p¡ho had sr.iecessfultry eompleted

Fllathematies 300 but did. not enroll in Topics 305

in Grad-e LZ,

The number of students who responded ta'rhe question:

naíre in each of the two groups and in eaeh faeutrty of

concern to the study is showxl in Table 2 bel-ow"

Table 2

.*3?*

Number of Students
lnlho Responded to the Questionnaire

in Each Group and Faeulty

Group A

Group B

Tn order to be consíd.ened eXigible for seJ-ection to

ihe sample of either of 'the two groups' the students had to

meet eertain qualifieations " Specifleal-tryø eaeh student had

a) to ha"ve signed the permission form on the

questionnaíre indieating his willïngness to
panticipate in the studys

b) to have graduated from a Manitoba high sehool

in June øf Lg76a

Total A & B

Scienee

52

(R4

Engineering

Àr'o

?87

327



ü ) to hal¡e been not more than nineteen yeã"r"s ol-d

afr the time that the suestionnaire wã.s eompleted"

Table 3 shows the number of students who met the

above eonditions in order to be eligible for seleetion to

the sampJ-e fro¡il eaeh groì.Åp"

Table 3

Number of' Students
Eligïble for Seleeiion to Sample

in Eaeh Group and. Fa"eulty

Group A

Grou"p B

The number of students who were not eXigible f,or

selection to the sarnple beeause they did not sign the

permission form on the questionnaire was small-" The actua]-

numbers are shown in Table l+ 
"

TabLe L,

Numbes' of Students
in Eaeh Group and Faculty Eliminated
Because of Unsiened Permission Form

Total A & B

Scienee

¿+,7

?96

3e3

Engineering

36

L5l4¡

Group A

190

flpnrrn RvÁ vu}/ s

Seience

Ï
É.

Engineering



The ::emaining non-e'l-igible students were not eJ-igibLe

for selection to the samples because they did not meet the

last two eligibility eriteria fisted previously"

Becanese there were only 4f students in the Faculty of
Sci-ence eJ-igible to be a pant of the sampte of Group A

students u aLL 47 wetre considered tc be rnembers of the

sample ef that group, Using random nulrnberse appr.oximateJ-y

an equal- number of eJ-igible Group B students in *he FacuJ-'uy

of Science þias selec-ted to beeome the sample of Gnoup B

students in that facutrty, Similarlyu because there were

only J6 students in the Faculty of Engineering etrigible

to be a part of the sample of Group A students, all 36 wene

considered to be members of the sample " Agaín, using

random numbersø approximateJ-y an equaJ- number of eligibJ-e

Group B stu.dents in the Facu-}ty of Engineering were seåeeted,

to become the sample of Group B studeiats ín that Faculty"

The number of stu.dents in the sample of each group and

facul'ey is stated in Table J below"

Tabl-e 5

Sarnple Size in Each Group and Faculty

*35-'

Sarnple A

Sample B

Total A A B

Science

t+7

<2

.unglneeraTlg

?o

TJ



The marks ae.lrieved on 'rhe diagnostie tests and on 'uhe

university mathematics eourses of concec'n to this stud.y

wes'e sought for the 99 students in the Faculty of Seienee

and fon the 75 students in the Faeulty of Engineerir:g in
Table 5"

Fon the purpose of the anaS-ysis, students enrol-tred" in
the Facutr-ty of Scienee ivhro eompleted the d.iagnosti-e test
but did not reeeive a rnank irr any of the other university
mathematíes corår'ses pertaining to this stu"dye were

considered not to be a part of the sample" Alsou students

in the Faculty of Seience who did not reeeive a mark in a

partieuX-ar university mathematics eol¿rse of, eoncerrr to ^bhis

study were considered not to be a part of the sample fon

that partieu.lar comparison" The result was that the number

of, si;udents i-n the finaX sample for each individual

cornparison eorild be less than the iu.unbers indieated in
Table $ and eoul-d våry in eaeh of the nine eompanistrÀs"

Students in 'uhe Faculty of Engíneering who eompleted

the diagnostie test but reeeived no other rnarks on the

courses of concenn to this siudy were eonsidered not to be

a part of the samples of Engineering students, Thu.sr the

number of students in the final sample of Engineening

stud.ents was less than indieated in Table 5"

In the Faci.llty of Seienee all of the ealeulus students

first wrote the Diagnostie Test M and then studied Caleulus

L3"139 " Af'rer Calculus lJ"139 was eompleted- this grolip was

separated with sôme of the studen-ts studying Caleulus \3 "LUt



and. rvith sthens studying e al-euïus 13 " l"¿$'1, In 'hhe Faeul'ey

of Engineering alJ- str.ldents were required to *rrite the

Diagnostie Test AM" Al-I students were al-so required to

study both Caleulus 6"3-22 an¿ Algebra and Geometry 6"L?.3

whieh were offered throiaghout the entire university year""

*37 *

Nine sepanate eomparisons wetre made in this study

between the majoz'marks obtained by the students in the

samples of Group A and Group B in mathematics courses over

the first-year of uníversity in the Faculty of Seience and

the Faculty of Engineering" Each of the nine comparison$

çÕru"esponds to one of the hypotheses stated On pages 9, I0

and l-Ï in chapier l- 
"

Tabte 6 betow i]lustrates whieh hypotþesis cornesponds

io eaeh eourse in the Faculty of Seienee on whicir marks

obtained by stud.ents in Group A and in Gnoup B wes'e cornpared"

Table ? ser"ves the same purpose for the FacuJ-ty of

Engineening 
"

Table 6

Hypotheses Versl¿s Marks Cornpared
(Faculty of Seienee )

TIre _CqrfipêEå_ssllg

Hypotheses

H}

H2

ILJ

Dlagnostie Test M

11+

Caleulus L3 "I39 (f,ina})

Grades Compared

Galculus 13 " I¿tO (f inal )

Calculu.s 13 " 
141 (f inal )



Hypotheses Versus Marks eompared
(Faculty of Engineering)

ÏIypotheses

Tehl e 2I

1T /na

flO

H7

Ftö

Bee ause Calcuh.ls Lj "L39 u Caleulias 13 " 140 and Ca1cutrus

13"1I|,1 were three-enedit hour coüFS€so no rnid-term marks

were repçrted to '6he students and thus only the final marks

wes"e compared in this stud.y" Calcu.trus 6,L?2 and Algebra &

Geometry 6,3-23s h6weve¿'o were six:credit hour eourses" Both

mid--term and final marks were reported t0 the students"

Henee both the mid-term and final marks wetre eompared in

this study"

In order to test each hypothesisr the earned marks

corresponding to that hypothesisu as shown in Table 6 and

Table ?, were compared. between the students in Sanrple A and

the students in Samp1e B" Analysis of covariance (ANCOVA)

using the Mathematics 300 mark as the covariate was

emptoyed to determine if there were a significant differenee

between the marks earned by the students in Sa"rnple A and 'çhe

stud.ents in Sampl-e B" The Mathematics J00 mank achiei¡ed in

Diagnostie Test AM

Cal-cu]-us 6 "L?.2 (míd*rlerm)

nY

Caleul-us 6 "L22 (final)

Grades Çsmpared

Algebra & Geometry 6,L23 {mid-terrn}

Algebra & Geometry 6 ^L23 (final)



?righ sehool- was ehoseÏx as the eovariate beeause of the great

irnportance the titerature plaeed upon achievement in hi'gh

sehool mathematics as a predictox' of su"eeess in the first

year of r.¿niversity mathematies"

*39*



The íntention of this study was to d.etermine what

effeet the sueeessful- compS-etion of Topies 305 would have

upon 'çhe marks orotained by students ln their finst yean of
univensíty mathematies at the Univex"slty of Manitoba"

The proeedure adopted for this ehapter was to treat
each hypothesis on a separate basis.

To test eaeh hypothesisu the mean mark obtained by

the students in Sample A and Sample B was determíned" The

ANC0VA was used to determine if the difference between the

mean marks obtained by the two samples were significant.
The Mathematícs J00 mark was used as the covariaie 

"

Two tables were used in the presentation of the

resul-ts of the nine hypotheses of the study" The first
table states the sample size, the rralues of the unadju"s'bed

meane and adjusted" mean for each group" The second table

provi-des the ANCOVA results from whie h inferenees vrere made 
"

ÇHAPTER IV

RESULTS TF THE EXPERIMENT

Hl !þcæ" Jiå!-þe ns-E-isnåiiga&t--d+rre::e.gce

qbtaíngd=o_+ the ÐiæACsSic Jest,M beåwçSn st iÐ

"

I nf e_re nti a}- Anal-vs i g_ o f -Lagg



Sample Size, Unadjusted Means and
Adjusted Means for Ðiagrrostie Test I\[

*¿.1¡å *

I'aþ.Le ð

Group A

Group B

No" in
Sample

47

Mean
t unad.Justed )

trl

Anal-ysis of Covarianee For Aehievement
Dífferences on Diagnostic Test M

Souree of Variation

Between Groups A and B

83,&3

Error within Grou'¡¡s A and B

72,BQ

Tarol-e 9

Mean
(Ad jusied )

x Signif,icant at the "0J leve}"

The F-ratåo, reported in Table 9u was significant at

the "0j leveJ- and thus the null hypothesis was rejected,

!{hen this was considered together with the mean scores

reported in Tabte B, the conclusion c'eached was that
students in the sanrple of Group A did signifieantly better

on the Diagnostie Test M than stuldents in the Group B

samÐXe 
"

Bl"BO

7&,50

df

BE

SS

1159 " 
B¿å0

T5558,270

i\/Tq

LLS? " 840

L7b' ^8L?

6, Ae, É.4,



Hz Theu"e_ulll_ÞC_nq sieni€iqan'b_Si:[gerenç€_jn _Sh-e_*j[lna&

marks obtained in Calcuhls 13"1-39 between students in Group

"

Table 10

SampJ-e Size' Unadjusted Mean and Adjusted l/iean
fo¡: Final Grades ín Catrci.llus T3,L39

i,n_ çl á-.

Group A

N0. in
Sample

Group B

t+7

Analysis of
0n

tr)

Mean
Unadjusted

Souree of Variation

B0 "62

Between Groups A and B

Covariance for Aehíevement Di-ffes'ences
Final lWarks in Calculus 13 " 139

69 "L6

Error within Gnoups A
and B

Tab1e i-}

Mean
Adjusted

'r+*s Significant at the 
" 
0l level"

The F-natio stated in Tabl-e 1l was significant at the

"01 leve1 and thus 'the nu-l-l hypothesis was rejected, Vthen

this result was considered together with the mean scores

reported in Table 10 the conclusion was that s'buden-es in

7B "ga

7J- ,9 5

-L

the Group A sample performed sågnificantly lcetter in

qq

Ro

I04B " 082

L3626,656

MS

t0¿,r8 " 082

153, lo8

F'

S,$Lt,5x-*



Ca,lcuh¡s L3,L39 than students in the sampJ-e of Group B

students 
"

HA

marks obtaíned in Cal-cul-us 13"1-4.0 between the students in

There wíIl be no síeníficant difference in the final-

Group A and tkre students in Gnoup B 
"

*il,3*

Table

Sample Size, Unadjusted
for Final Marks in

Grou.p A

Group B

No" in
Sample

]-?

?o

and Adjusted Means
Catrcr¿lus 13 

" 
140

Analysis of
orì

Mean
Unadjusted

Table

Covarianee for
Final Marks in

Sorarce of Variation

69 .57

Betrveen Groups A and B

64,b'B

Error withi-n Gnoups A
and B

Mean
Adjusted

The F*ratio v"evealed in Table 1l was not significant at

the "0J level and, in turn, the nu}1 h¡rpo'chesis was not

rejected" The interpretation of these results must be that'

even thoueh there was a Ciff,erenee in the finatr marks

¡5

68"31

Aehievement ÐiffereÍ]ees
Çatculus 13.l-40

66,Lþ4

55 "L+L

14541 .77A

c{ - r ÀL'r
J¿ve.â

2l+6,ì+7L



achieved in e atreulus Lj "L39 i:etween the students in Gror;.p

and the students in Gnoup B, the dífference was not

suffieiently large to be statisticali-y signifiear.It,

H4 There ¡ry_ilt_þç__ns) _qi.snificapt :i![lerenÉ€_L&_me_ f¿-pal

marks obtained in Cal-eulus 13"1¿+1 between students in
Grou 

"

*4+*

Sample Size, Unadju.sted and Adjusted Means
For Final Marks in Calcul-us 13 

" 
I41

Group A

Table 1¿&

No" in
Sample

GrouS: B

?

'lñ

Analysis øf
on

Mean
Unadjusted

Source of Yariation

7g "66

eovanianee for Aehievement Diffenences
Final Marks in Çalculus l-3 " l-41

Between Grou'l¡s A and B

72 "l+Q

Error within Grou'¡rs A
and B

Table 15

Mean
Adjusted

The F-ratio

at the "05 level

82,7 5

7L"57

df

.L

reported in
and thus the

10

SS

25L "LO?

L6t+6 " 
408

NiS

Table I,J was not signifieant
hypothesis was not rejected"

25L,LO?

l-64 
" 

6¿+].

f

.J_ a )á)



*tu,5*

Againg the str.ldents in ghe GrouSr

higher mean than the str¡dents in

difference was not statisticallY

There wifl be no siel-låfecAn

Aroup n^-an¿" the sÊ GgaUB- Ëi-

A sarnple aehieved a

the Group B sample but the

signifieant.

Sarnple Size u Unadiusted and Adjusted Means
for Diaenostie Test AM

Gnoup A

a/'ran-Le ¿o

No" in
Sample

Group B

Ja

)(

Analysis of

Mean
Unadjusted

Sou.rce of Variaiion

bJ " 
alu

Covariance for Aehievement Differences
on Diagnostic Test AM

Between Groups A and B

+5"67

Brror within Groups A and 3

Table 3-T

Mean
Adjusted

¿+-x Significant at "01 level-

Beeause the F-ratro was signifieant at the "01- level-,

the nult hypothesis was rejeeted, Table 3-6 reports that the

63 "70

Lþ5,!+a

df

I

/L
Ðay

5559.965

?,g+BL" Bo9

MS

a/ ctr2y "YÐ2

tt6o "053

1¡
I'

L? "07ax+'



students in "che Group A sampl-e achieved the higher means 
"

This informati<¡n led '60 the conclusion thai the students

in Graup A achieved significantly higher marks on the

Diagnostic Test AM than the stud.ents in Gnoup B,

H6 theqeÆåå-k--ep- srenirisauþ éiM "$å,å-"

term marks obtained in Catrculus 6,122 between the stuåents

* !Jr() *

i.rr Group A and- the ç-tu-dgg¡.ts*-i-B-Ggou-p-å"

Tabl-e 18

Sample Sizeu Unadjusted and Adjusted Means
f or IVI1d"-Term Marks in Cal-cu1us 6.L22

Group A

No" in
Sample

f]l-nrrn R

?A

37

Analysis of Covarianee for Achievement Differences
on Míd-Term Marks in ealculus 6.L2?

Mean
Unadjusted

69.80

Source cf Variation

Between Groups A and B

58 "2L

Table 19

Error within Groups A
and B

Mean
Adjusted

*x Sisnificant at the "0] levef

7O "20

57 "89

rìf

-L

/L
oal,

25L0 "73t+

20169 ,602

MS

25L0.73t+

?'ì < l (rì
J*) ø LJv

F

7 "967.*"#



The nul-L hypothesis was rejected becai.lse the F-ratio

vras significant at the "01 leve}" Table 18 indieates -bha"t

the students in the sample of Group A achieved a higher

mean than the sample of Group B students" These f,acts led

tç the concl-usion thai the students in Group A perf,orm

sîgnificanily better at mid-term in 0aleulus 6,L?2 than

students in Group B"

Itn
'l

H7

marks obtained in Calcul-us 6,l*22 betweexr students in Group

There will be no sienif,icant differenEein_lb€_lå&aL

A and students in Group B"

Sample Size ø

for Final

Group A

Table 2A

Unadjusted and Adjusted Means
Marks in Calculus 6,tZZ

No" in
Samnl o

Group B

Table

Anal-ysis of Covariance for
on Final Marks in

30

?7

Mean
Unadjusted

Source of Variation

Between Groups A and B

oy"ro

Error with Grou-ps A and B

60.2L

Mean
Ad ju.sted

?L

Achievement Dif,ferenees
Calculus 6 "L2?

69 "6L

59.85

L57 5.859

2&+7 5.852

L57 5 "B59

4L3 "685



caltulated to be "055" Because this val-ue was greater thran

the aceepted "05 åevels the nuf,l hypothesis was not rejected"

Thereforeu the eonelusion was that there was not a
significani difference in achievement in the final marks in
Catreulus 6,3-22 between the two groups"

The significance of the F:raiío ín Table 2i was

-¿|B*

Ta"irle 22

Sample Size, Unadjusted and Adjusted Means for
Mid-Tenm Marks in Algebra and Geometny 6.t23

Group A

No" in
Sample

Group B

3a

37

Anai-ysis of Covarianee for Achievement Differences
on Mid-Term Marks in Algebra. and Geometry 6,L23

Mean
Unadjusted

Souree of Variation

7Q"5A

Between Groups A and B

h < 4\

Eruor within Groups A and B

Tabl-e 23

Mean
Adjusted

The nul-} hypothesís was not rejected at 'bhe

because the significance of the F-ratiou reported

2J lvas calculated to he "0ó1" The result vras that

70 "82

6j,oB

ñ1

¿

64

ggL.Bog

L7t+01t, "L33

MS

ggl "Bo9

27L "939

F

3 ,61+7

,O5 l-evel-

in Tabl-e

this



stud.y d.id not find a signifieant diffenenee between the {wr

grtups in achievement on the mid-term ma¡'k in Al¡¡olrr ¡ and

Geometry 6,\23"

lig TlLeSe, ,y¿f,*l. Þe no sienL[.å_ç-ant*-dågf.e-_qegee_jæ* ltle_ Jåqaå

marks obtained ín Aleebra and Geometrv 6,LTr, between

st"

^Lt g*

Ta'ole 2t+

Sample Size, Unadjusted and Adjusted Means
for Final Marks in Algebra and Geometry 6.L23

Group A

No" in
Sample

Group B

?a\

JI

Analysis of
on Final

Mean
Unadjusted

Source of Variation

67 ,83

Covariance for Achievement Differenees
Marks in Algebra and Geometry 6,I23

Between Groups A and B

o¿"óI

Error within Groups A
and B

Tatrl e 2 4æ2

Mean
Adjusted

Table 2J revealed

have a. si e'nificanee of

68 "zl

o¿. " )u

df

a

ÁLL

an F-ratio

"2I2 " This

q <u 4\(JJ/øJ))

2L7Lt7 "652

MS

5)9,355

which was calculated to
was far beyond the

339 "BO7

F

T, 587



aeeeptable "ûJ level and thus the

z"e j ected. This stu-dyo therefore u

difference in achievement between

fj-nal mark in Algebra and Geometry

Nine comparisons were made in this study betv¿een the

marks achieired by first-year university mathematics stu.denis

in Group A and in Group B" Each comparison s'efa'eed to a

single hypothesis in this study" 0f these nine comparisonsB

four were fou.nd to have signifieant results at the "09 nevel

e¡f confidence and hence the eorresponding hypothesis were

rejeeted, The remaining five eomparisons did not have

signifieant results at the ,05 level- of confidence and hence

the correspond.ing hypotheses were not rejeeted"

Four of the comparisons ef this s'eudy show that
students e¡ho had taken both Mathematics 300 and Topics 305

in Grade I?. obtained significanttry higher resul-ts than the

students who had taken only Mathernatics 3A0 in Grade L?.

The significantly higher resu-}ts oecurred in Ðiagnostic

Test M, the final marks in Çalci;]us I3"L39, ihe results in
Diagnostic Test AMu and the mid-term marks in Çafeulus

6,I22. A signífícant difference was not found. in resul-ts

obtained between the two groups on the final marks in
CaXculus 13"1400 the finaX marks in Caleu.lus 13"1Å'1ø the

final, marks in Çalcu.lus 6,122p the mid-term rnarks in Alsebra

nl¿l} hypothesis v,¡as noi

did not find a significant

Group A and Group B on the

6,L23 
^

Surnuiar¡/
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and Geometry 6,\23u and the final marks in Algebra and-

Geometny 6,L23.

Al-1 four of, the eomparisons in which a significant
differenee was found favorired the students who had taken

both Mathematies 300 and Topies 3t5 in high school {Group A} 
"

None of the eomparisons favoured. the students who had taken

onty Mathematics 300 in high schooL (Grou-p B)"

Each of the eomparisons on which a significant
dífference was found involved marks that were reported

either at the beginning of the university year or at mid:

year" The significantly different results reported at the

beginning of the university year were the marks eibtained in
the two diagnostic tests; the significantly different results

reported at mid:year were the final marks ín Caleuf,us L3.L39

and the mid*term marks in ea-lculus 6"L22" A signifieant

difference in resu.J-ts was not found for any of the marks

whieh wetre reported at the end- of the uni"¿ersity year"

A significant differenee in resutrts between the twe

groups was not found in either the mid-year or final marks

in Algebra and Geometry 6,I23,

In the eomparísons related to the first three

hypothesese ihere was not as great a difference between the

adjusted means as there was between the unadjusted means for
the two groups " In the comparisoTls rel-ated ts the remain-

ing six hypothesesu the opposite was found to be true" In

these cases there was a greater diffenenee between adjusted

means than there p¡a.s between the unadjusted means" Further

reference is made to this in Chapter 5"



The purpose of this study was to ascertain whether

students who successfully comptreted bo"ch Mathematics 300

and Topics 305 ín Grad.e L2 (Group A) achieved. higher marks

in their first-year university mathematics eorrrses than the

students who compJ-eted only Mathematics 300 in Gnade L?.

l^ ñ\

\LffOup IJ J "

Specificallyu this study compared the marks achieved

by two groups of students on nine sets of first-year
ilniversi-ty mathematics scoresu two of which were diagnostic

tests and seven of which were reguXar courses" For the

purposes of statistical- analysis each comparison was

written in the form of a nr.e1} hypothesis " These are listed
bel-ow a

1) There will be no significant d.ifferences in marks

obtained on Diagnostic Test I\[ between students

who have successfully completed Topies 305 in
addition to Mathematies 300, and students who

have not taken Topics 305 in Grade L2"

dr \/ Ø

G]{APTER V

SUMMARY AND CONCLUSIO}IS

The Problem Restated

/l There witrl- be no significant difference in the

final marks obtained in Calculus L3,L39 between

students who have suceessfutly completed Topícs

3A5 in addition to Mathematies 300u and students

who have not taken Topies 305 in Grade L2"



)] There will be no sígnifieant difference in the

final marks obtained in Calcufus 13"I40 between

students who have successfully eompleted Topics

305 in addition to Mathema-ties 300, and students

who have not +;aken Topícs 3A5 in Gnade l_A,

There will be no signifieant difference in the

final marks obtained in ealculus lj"L¡,tr between

students who have su.ccessful fy compl-eted Topics

305 in addition to Mathematics 300u and stu_dents

who have not taken Topics 3A5 in Grade LZ,

There wilL be ]'!o significant difference in marks

obiained on Diagnostic Test AM between students

who have successfully completed Topies 305 in
addition to Mathematics 100, and students who

have not 'raken Topies 3A5 in Grade LZ,

There will be no significant difference in the

mid-term marks obtained in Galculu.s 6"LZZ between

students who have successfully eompleted Topics

305 in addition to Mathema.tics 300, and students

who have not taken Topics 3A5 in Gc'ade LZ"

There will be no significant difference in the

final ma.rks sbtained in Galculus 6,l'22 between

students who have successfulJ-y compJ_eted Topics

305 in addition to Mathematies 30A, and. students

wlro have not taken Topics 305 in Grade LZ,

ir \

a¡

nÍ

v)



B) There wilt be nÕ significant difference in the

mid-term marks obtained in Algebna and Geometry

6,L23 between students who have st¿ecessfu.trtry

compì-eted Topics 305 in addition to Mathematics

300' and students who have not taken Topics 3A5

in Grade L2.

Thene will be no significant dífference in the

final marks obtained in Algebra and. Geometry 6"L23

between students who have successfully completed

Topies 305 in addition to Mathematics 300, and

students whs have not taken Topies 305 in Grade LZ,

( ]l* )"Y":

Tn September af L976e a questionnaire was distributed
tç each of the students who had written the mathematics

diagnostic tests administered by the Faeulty of Seience and

by the Faerelty of Engineering at the University of lVlaniteba"

The purpose of the questionnaire was to determine which

students enrclled in first-year mathematics courses at the

university had eomptreted Topics 305 in high school" This

information was requined f,or the placement of the students

into either Group A or Group B" Also obtained from the

questionnaire were additional high school baekground

information and permission from the student to use his

university marks for the study" This information was needed

to determine which students qualified to panticipate in the

$ U¡'reAAv__q f *E ggs_q dg Ãe



siudy' Finallyu the Mathematics J00 marku vihichr was used as

ihe covariate in the anaJ,ysis, was obtained, from the

questionnai-re 
"

Becau.se ihe number. of students who completed both

Mathematies 300 and Tcpics JOJ vras relatively small, the

sample of this group (sample A) was the entire group" The

number of students sel-ected to be the sampJ-e of Group B

(Sample B) was approximatetr-y the same as the number of
students in sample A" Sampre B was selected at random from

the Group B students who met the required qualifieati-ons"
The university markso related to each of the nine

hypotheses, were obtained directly from the records of the

University of Manitoba" These marks were then analyzed.u

using analysis of, eovatriancee to determine if there was a

significan'c differenee between the mean for each of the

samples" ïn each analysis the Mathematics 100 mark was

used as 'çhe covariate 
"

Fumrnary of Re_gqlhs

* q5*

The results of eaeh of the comparisons was summarized

in Table 26 and Table 27. These tabtres nelate the hypothesis,

ihe university mark which corresponded to that hypothesis,

the time of reporting of the corresponding uniirersity mark,

acceptance or rejection of the hypothesis, and a brief
conclusion for ea.ch of the hypotheses" The Faculty of

Science results are given in fabtre 26 and the Faeulty of
Engineering results are given in Table 27.
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TabLe 26

Summary of Hypotheses and Results
(Faculty of Science)

Hypothesis

H1

Corresponding
l,{ark

Diagnostic
Test M

H2

Tinre of
Repoc"ting

Calculus
L3 "L3gffinnl )

\ 4 4-ôÞê 

'

Tìo -cri nn i n cr

rrni rror^qi -i:¡r

1râãF

Action

Galcul-us
13 

" 
t4o

( finar )

rej eeted

middl-e of,
university
year

r¡lrt!T

Conclusion

Students ¡¡¿ith
Topics 305
obtained
higher marks
in the
Diagnostic
Test M

end of
university
1¡êâF

rej ected

Calculus
13 

" 
141

1fìnql I

0f interest is the fact that there was a very smalf

number of siudents in the sample corresponding to the fourth
hypothesis, As a" result there may be sôme lack of eonfidence

in the eorrespCInd.ing f,indings even though the statistical-
procedure took the size of the sample into accol.lnt"

Students with
Topies 305
obtained
higher marks
in Cal-culus
l3^i3q lrinal )

not
rej ected

end ef
university
year

Thec'e was i'ro
difference in
final marks
obtained in
Calculus
13"140 between
students with
and without
Topics 305

no'e
rej ected

There was n0
difference in
final marks
obtained in
Calcutrus
IJ " }¿tI between
students with
and without
'-LOÐaCS 'tU 5



Hypothesis

Summary of liypotheses and Results
(Faculty of Engineering)

HE
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Table 27

Corresponding
Mark

Diagnostic
Test AM

ar/
"rlo

Time of
Reportins

Calculus
6,L?z
(rnid: term )

1¡o¡ri nr'-li n-o

t,L
lrni r¡oeei *r¡
\rê 2'1^

H7

Action

Galculus
6 "L?zf f'ìna] I

rej eeted

middtre of
uni-versity
\¡Ê 2 lf¡

Concluision

HB

Students wi-Lh
Topics 3A5
obtained
higher marks
in the
Diagnostíe
îìe s t AIVI

rej ected

end of
university
\TêÀT1

Algebra and
Geometry
o"L¿)
(mid-term )

Students with
Topics 305
obtained
hi rrhar mar,ks
in Calci"rl-us/ - ^^ ,a"l¿¿ a-t m].d-

no't
rej eeted

Hl.J

middle of
university
1rââ1.¡

There was n0
diffec'ence in
the final-

Algebra and
Geometry
6.\zj
(finat )

marks
obtained
CalcuIus
6 "L?z bet
students
and withs
Topics 30

rro'ç
rej ected

end- of
university
'\¡ê 2 F

an

ween
with
.-Át,'L

There was no
difference in
the mid*term
marks
obtained in
Algebra and
Geometry
6 "l?? betrveen
students with
and withoi;t

not
r,.ainÔforl

There was rÌ0
difference ín
the final
marks
obtaíned in
Algebra and
Geometry 6,L?.
between
students with
and without
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Although the Hypothesis f was formaltry rejected at the

,0J l-evelo the aetual level of significance of the F-r"atío

was caleu.lated to be .o55" The margin sf difference between

the accepted level and the actua] l-evel was very smaIl"

Before 'ühe present study was undertaken, the authorus

belief was that the successfu.l compi-etion of Topics 3A5 in
high school would have a positive effect upon the marks that
students obtained in their first-year of university
mathematies" The findingsu however, revealed a sígnificant
difference in favour of the students who eompleted Topics

305 in high sehool in only four of the nine comparisons

which make up tkle study" These samewhat indefinite results
were consistent with the results of studies found ín the

review of the relevant l-iterature 
"

Although the statistical analysis re',¡ealed a

significant difference in the mean mark obtained by each of

the two groups in four of the nine comparisons the actual

mean was grea'cer for the group with Topics 305 in every one

of the comparísons" In their report on The Eight*Year Study

Chamberlin, Chamberlin, Drought, and Scott {tgþZ) impty that
when one finds even sma]l margins of difference for a numben

of groups consistently favours the same groupu it is appa.rent

that "the probabitrity greatly inereases that the difference

cannoi be due to chance afone" {p" 208) 
"

Also important in the results of this study lvere the

ÐiSeiåås i CIg _ eM*_C_qTìgåu Så-ag g



'rallles o- ihe u.nadjlrsted and adjus'red means in each of '[he

comparisnns " When these were considec'ed a greater diffenence

was found- between unadjusted means in six of the comparísoïis

and a greaten difference between the adjusted_ means in onj-y

fhree of the comparisons" This occurred because in six cf
the comparisons the mean mark in Mathematics J00 was greater

for the students who had studied Topícs 305 in Grade \2, and

in the other three comparisons the mean mark in Ma-bhema-tics

100 was greater for the students who had studied Topics 305

in Grade \2" These results, combined. with the fact that the

lVlathematics 100 mark was used as the covariateu tended to

dispel the argument that the group of students who did

complete Topics 305 in Grade J.2 would have a greater interest
and ability in mathematics than the students who did not

comple'ee Topíes 305, and thus would be expected to obtain

highe:l mar:kS i -n '.ni 1¡ârei +rr ¡¡¿f,þematiCS 
"

The information thus far in the discurssíon supporis the

authoros criginal belief that the suceessful- compJ-etion of
Topics 3O5 in high school indeed does have a positive effect
on the marks obtained in first-year university mathema'r,ics"

Before a fi-nal eonclusion could be formuLaiedu howeveru

two important patterns in the results warrented consideration"

First, the only comparisons whieh produced. significantly
different resu.lts were comparisons of the marks earned on

the diagnostic tests or on calculus courses rel-evant to this
study" llone of the compari-sons of the manks earned on -hhe

cou.rse Aigebra and Geometry 6"L22 showed" ¡ si¡'nifin¡nf

*59*



difference betv¡een the two groups, Seeond, the only

cornparisons which produeed significantly different r"esuåts

were comparisons of marks which were reported either at the

beginning or at the middle of the university year" Nçne of
the manks reported at the end of the university year showecl

a significant difference between the twc grou.ps o

These ]ast two patterns0 i.inexpectedly suggested that
the successful comple'bion of Topics ja5 in high school did
not have a statistieal"ly signif,icant positive effect on any

of the marks obtained in the algebra and geometry eourse

selected for this study, There wase however, a statistical-}y
significant positive effect on the initial- marks obtained. in
calculus at university"

The overaï} conclusion of this sÈudy, based on the

statistical evidenceø wâs that students who harre successfulJ-y

completed Topics 3A5 in addition to Mathematics j00 ín high
school initially .perforrned better in fi:rst-year ealculu.s

than students who took only Mathematies 100 in high schoçl"

*Ðu-

Rp-c*p¡pçnda_ligçs

0n the basis of the findings of this studye a number

of ree ornmend-ations seem defensi'btre a

1) Students are recommended to enroll ín Topics

JAS tn Grade 3-2 if they intend to study

mathematicsu in generai_u and ealculus in
particular, at u.niversity"
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A study to veri-fy the Mathematics J00 mark

as a strong predietor of su.ceess it:
uni-versíty mathematie s is reeomfiÌended"

{,}

)l The eharacteristics of students who seleet

Topics 305 in high school are at present

unknown, A study to determine differences

in charaeteristicsu inclu.ding mathematical-

ability and attitude tov¡ard mathematics

between students who dou and students who do

not study Topícs 305 in Grade LZ is reeommended"

A study similar to the present study is
recommended to determine if the same

conclusions woul-d be obtained"

4)
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NOTE s ivlathematics 305 is not to be substituted f or Mathematics
300" A student enrolled in Mathematics 305 shoufd have
conrpleted or be currently enrolled in Mathematics 300"

Rationale

Most of the topics in this course have been selected on
the basis of their usefulness in background material for
university studies in chenistry, physics, engineering,
statistics, computer science, mathematics and commerceo

For students considering attending uni.rersities outside
Manitoba, they will find that, in many cases, the background
material provided in this course i.s necessary in the above
fields.
REFERENCES

Þ^imqr r¡ Roforannoc
.t f rv¡

Since no single text covers the complete basic outline,
it is recommended that eaeh teacher have a copy of the six
texts listed below. It is not suggested that class sets be
purchased 

"

Del Grande et a}" CalcuLus" Agi-ncourtu Ontario: Gage
Educational Publishers,

Edwards, R" Introduction to the Theory of Numbers" Bostonu
illass " ¡ }loughton Miff lin Publishers.

Elliott et al-" Cal-cul-us, Complex Numbers and Polar
Co-ordinatesu Toronto, Ontario¿ llo1t, Rinehart and
Winston of Canada Ltd.

Fisher, R"C" Integrated Algebra and Trigonometry" )rd ed.
Scarborough, Ontarior Frentice-Hall of Canada, Ltd"

llart, !'J"L. Algebra - Elementary Functions and Probability"
Toronto

Shanks, M"E, Þne-Ca1culus l,/lathe$atics " Znd edn Don Milfs,
Ontario : Addison-t¡JesLey Publishing Co " ¡ L972.

DRAFT - HAIT COURSE

TOPICS TN MATHEMATICS 305
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/-. -(Pilot C ourse )



Sup'plementary Ref erences c

Ayres, F-irst Year Collgge M-aJhematics : Schaum's,
Scarborough, 0ntario: ùlcGraw-Hill Ryerson Ltd"

Brink" (out of print). Alirgt year of colrege Mathematics"

Friedberg, R" An Adventrlrerus Guide !q@,Torõnto, 0 son Ltd 
"

Glecksman, A"lvl, An rntloduction to Linear programming and
t¡re itreory o
Sons Publishersu L96j"

Nichols, D" rYfoderp fntermediate Algebra, Revised edition"
Toronto, ûntario¡ liolt, Rinehart and r¡Vi_nston, L9?0"

Protter and Þiomey" calculus lrJith Analytic Geometry; AFirst Course. Addison-hles1ey,

vance, E"Pt An rntroduction to Modern urathematics. Don Mills,
Ontario, Á¿¿i

^ry1 "



COURSE OUT],II\TE

Unit I Complex Numbers (Suggested Tl"ner 4 hours)

1" Definition of a + bi
2" Absolute value
3" Graphical representation
4, Addition and subtraction of complex numbers
5" Multiplication of complex numbers
6" Conjugate complex numbers
7 " Division of compÌex numbers

Unit II Theory of Equations (Suggested time 2 L5 hours )

1u Solving quadratic equations involving complex coefficients
and roots

2u Synthetic division
3. Rernainder and factor theorems
4, Rational root theorem
5 " Limits to real roots
6" Fundamental theorem of algebra
7" Complex roots ocer.lr in conjugate pairs
B. Solving word problems including:

a) linear equations
b) quadratic equations
c) non-linear systems

Unit III Calculus -of Pol:rnomials (suggested tirne: 14 hours)

*r2*

1u Intuitive d.efinition of a limit of a function at a point"
(do not stress the epsilon - delta definition) 

"Emphasize algebraic examples (e"9" ¡ rational expressiorÌS¡
square root expressions) 

"

Definition of a derivative at a point as the Limit of the
slope of the secantu in€ue f '(x) = limit f (x + h) - f (x)

h->0 h

A second interpretation of a derivative as a rate of
ehange.

D iff erentiation teehnique s

a) power rule
b) Sum
c) Product
d.) Quotient
e ) Chaj¡r rule

2"

)ø

t*u



Apnlications

a) equations of tangent lj¡res to a point on the curve
b) velocity and acceleration
c) naximum and minimum word problems

Unit Mol-ar Co-ordinates

1n Polar co-ord.inate system
2u Polar graphs
3. Transf ormation n polar/cartesi-an
4, Compl-ex numbers in polar form

Unit V Nu¡nþer_ rneory (Suggested time¿ 6 hours)

l-" Principle of mathematical induction
2n Division algoríthm
3" Divisibility properties of integers

a) greatest conmon divisor (Eucl-ídean algorithm)
b) least conmon multiple
c) Fundamental Theorem of Arithmetic

4. Pri-me nirmbers

- Sieve of Eratosthenes
infinitude of primes

5" Divisibility criteria

:73*

(Suggested time¡ 6 hours)

Unit VI Three-Dimensional- Geometry

L" Plotting points
2, Ðistance formula
3 " Direction cosines
4" Ðireetion numbers
5, Para¡netrie equations of lines
6" Standard equation of the plane

(Ax+By+Cz+D=0)
7 " Distance from a point to a plane
8" Visualizing quadric surfaces

Unit VII Linear ProsramminE (Suggested

lu Review of linear inequaì-ities
2n Linear programming in two variables

æn ¡n n *çr¡
óçvulç u! J o

(suggested. Time: 6 hours)

time; 4 hours)

using analytic



L. fn each of the units the construction of mathematical
models (word problems) shoul-d be emphasized, lvhere
possible 

"

2, A survey is included" ft is to be completed as the
course is being piloted" It will include comments on
the course, amount of time spent on each topico the
probJ-ems that ariseu the resources used, etc"

3, The number of teaching (including testing) hours is/^))-ou "

4" The following material should be incorporated into the
course r,vherever possible :

Nature of Frogf

a) Counterexample: its purpose and use in proof

b) Qualifiers
universal qualifier "aJ-.1-"
existential qualifier " gome"
negation of qualifiers
how qualifiers and counterexample are related

c) Definitions
built from r:ndefined words
using undefined ierms to form defined terms
what constitutes a Eood definition

t\d) Proof

deductive proof
inductive proof
direct proof
indirect proof

e) Necessary and sufficient conditions

5" Teachers are encouraged to show students the proofs
of as many theorems as possible within the limit of
the time all-otted f or eaeh particul-ar unit 

"

*7 t+*

A GUIDE TO TEACHERS



NAME

SCHOOL

Ao Teacher reaction:

EVALUATION SHEET

*7 5^

305 Matlrematics

lu Should this unit
be included?

2" Were you i-nterested
in this unit?

3" Class time spent on
unit (# hours ) ?

4" Test tirne (trours)?

5, Time spent on
teacher preparation

r0PIcs

6, C1ass time spent on
teacher preparati-on

n Student reaction:
L" Were the students

interested in this
unit?

2n Did students learn
the material?

STATISTICS

3" Level of difficulty
of material?

4 u Out-of-class time
spent by students?

C, Please list and comment on main textbooks and references used"



é.ô Additional references
on the referenee list

Uo

tv

Vlhich (if any) of the
reconmend be added to

which you used
incl-uded wiih

D, Suggestions !

but which are not
the outline 

"

ân Other subject rnatter v¿hich should be included¿

references in
the referenee

bu Subject matter which should be removed from course!

(a) would you
't : ^+Ð-LLÞ v ¡

co Subject matter which should be given more emphasisr

d" Subject natter which shoul-d be given less emphasis;



E" Please comment and make suggestions for i-rnprovement re the
over-all content and continuity of each half course with
which you have been involved"

Topies fn i/iath 305 ¡

*77 *

Statisticg and Probability 305:

F " Initial Enrol-l-ment

Final Enrollment

Please return this form upon completion of the hal-f -course(s)
.l-n .

Mathemati-c s C onsultant
Program Developruent Secretariat
404-11-81 Portage Avenue
lnli n¡ i rracr ilfo ¡ ì *nlralI ¿luIr_uç5, I'TId.IlI UU L.,rd.

R3G oT3



no

C-ç.urgs_ Descriptåons From tþe
unive 9?5*?6

APPE}DIX B

a) Caleu.lus 13 
" 
139

b ) Calculus L3.A+0
e) Calculus 13"141
d) Caleulus 6"L22
e) Algebra and Geometry 6.a23

f or:



Differentiation and integration of elementary functioilsrwith applications to maxi¡ra and nininau raieê of change,area, and volurne. students may not hord. credit for more \than^one of : L39, 6,LZZ¡ or the former courses l2O, Lj4, '
AN I JAv¡ L)v e

Efficiency.in high-school mathematics wirl- be measured bya diagnostic iest ad:ninistered during the f irst cl-ass.studenis failing to achieve a sari-sfactory standard willbe expected to register concurrently in 9-0"

1?.149 9?lculus=fgr=tÞe=Phvsical and toTaihematical sciences(0-0¡3-2)3 or (q-2:0-0)l"
Theory and techniques of integration, clr.rve sketching, arclength, and surface area with applications to the malheroatical
and physicar sciences. Students may not hol-d credit for morethan one of ; The forroer courses LZO or L34, l4O, l4I, or6,L22" Prerequislte I L39,

11.14f c-+lcuLus for ihe Biol-oEical- and social Sciences

Techniques or- i-ltegration, curye sketcirlng, Taylor's formura,partial derivatives, with applications to-the êocial andbiologicar sciences. Students may not ho'l d. cred.it f or morethan one of : The fon¡rer courses LZO or Ljt+, I4O, lþ1, or
6 "t 22" Prerequisite I3g 

"

6 .L22 caLcut-us (3-Lz j-L) 6

fntroducti

*79-

v v v alu L/..,t- L¿ v-v, J-¿ -2 z Q-Q

Ca] cul-us of i'unctions of one
wi-th stress on aÐp] icaiions.
¡n'lr¡ Q{-:r¡l^ñ+^;:.' *^å L^-v¡¡¿J ¡ u vqss¡r vÞ ual .r- r aa.Jd
f i re.i.. vêâr ô¡ I arr j rro rr^r11^-ô¿+s- -r-q vq4vq:UÞ VVIAì'çi

6,L23 Algebra and Geometry (z-rzj-L)6
A basic course i.n real and comr¡Iex ¿]gebra, matrices, rwo-
and three-ciimensional geometry, ano vectors, with stress on
iechniques and appl-ications " r'or students in Engineeringonry' siudents may not hold credii for more ihaã one of
L23u L3,??3, !3,235r ox the former courses i-j,Lj5 or L3,244,

variable. ircaieo strieilv. 'out
, wåvsvvu ùw!4vv+Jt

For students in lnsir.reerir
cred it f or Lz¿":nänä#":i#F
Corequisite: L23"



-öti*

APPENDIX C

Quesiionnaíre



EiTRODTCIÎON:

As a Ligh schooL øaùheoatics teac!,er I a.o cosce¡ned about the edequacÍ of the

present LiSh school øatheøatics coÌLrse6 ia preparing studgnt¡ íor u¡ive¡sity calbeøatics'
õonseo-uen-tiy, I a.o coaducij_n6 a study to de¡erni-oe vidcb iLj.6h schooi ¡athematics
.orrrr.(.) bèet prepare stuqie¡ts for natheoatics aÈ universify'

Tou¡ assista¡ce is reouesteè by completi-ag the follon:ing question-ua-iJe, regarùi:rg
your bacþrou¡d i¡ Lig!. school øatheoatics,. Pe¡ø-ission is aLso reouesied lo obf in

a"d u.se the uoive¡sitj oaib,enatics øa¡k¡ obt-ì¡ed by you drrriag ¡',Jl'e L976-77 acadeøic

yea¡. Flease iaùicatå your v-iliiagness to aliow your Ea¡ks tó be used for the studJ
åut1i¡ed by coapletiag lhe o¡estioürai-re a-od si6uiag you:r la6e j-a the appropriate space

on tbe oproeite siiie of ià:Ls ¡age.

NOIS: r) .111 j-nfo¡oa'tion received riLa be kepÈ ia s'TçrcÎ CoNFDn\ICI a¡d 'rj'l-l
be used ONI,T for the prrrpose of the siudy outliled above'

Ð I¡fornation receíved, '"dl-L i¡ oo He¡r effect the grades obiai¡ed i¡
ANI of your preseut cr futr¡¡e cours€s'

t) Na¡ree l¡.i1] NCII be publisb.ed :.4 reportiag the resuLts of ibis si'u<iy.

fhank 76¡¡ for your cooperatioo a.¡rd assiËtê¡ce'
'J.4. Joir¡soa

qTÃSTIONNAIRE

For A-ll- Fi¡st lea¡ llniversity ldatheoatics Students

-Õl-*

.9]]E.STIoM.IA].ìE:

@: lopícs ]o5 is a oae-hali. cre<iit, grade XII natbeoatics cc[r€e' deveioped by iì:e
I{a¡itoba Depart6enÈ of lducation a¡d offe¡ed., i¡ addition to t¿e ieguJe: l€.ih ICO'

o! a-a e\.oerlqe¡taL b¿.sis, i¡ a lioited nu.mbe¡ of }laniioba iúgir sc.b.ools during
tbe 1975-76 school Year.

Please aDsve! che o.ueetíons as acc!¡ately as possibie by eithel ci:ciil5 ibe cor¡ect
resnons€ or clearly cri:r;:.l5 four ¡esPonse j'n lbe epace .lrovided"

N¡J.fE

ûa5.versity of }&¡.o:j.toba student oudber

t. Facrrlty in vir-ich lou a¡e registered"
d) other (Specify)

(hg:.:aeering stucie.lts ONLT sirotid ooii
question 4. )

2. I¡tended najor area of etuciy, if lsor¿n. 
- 
a) Uath

¿) ¡¡gli.sb e) Eistory i') BiologJr g) othe¡
h) Undecided (ci¡cle one)

t" llathenatics course you intead io take ie the second lero of '"Lis yea:.
- 

a) lf:tl+o ti-r¡ii+i c) other (speci:'v) (ci¡cle oae)

4. ägh School aÈte¡,de<i
Ådéress of eigb scbool

5. Tea¡ c¡- gra<iuati.on floo Ligb scbooi.

Sex: U ¡'

a) .t¡ts 'o) ârgiaeerieg
-(circle one)

ouesi:ons 2 a¡C i a.nd 5o cüiecilY lo

,r.€e

on6,

( soecifY)
b) Physics

c) Science

c) CheæistrY



-¿-

6" Did you ta.ke Topics þ5 ía grade XIt? a) Yes 'o) Nó (cjrcle ooe)
If "Yes'r state final- ø¿¡k

?. Pl-ease i¡dicate ihe leguJ.ar nathemaÈics course that you iook in Srade )CII by
stali.ag the fi¡al- nark obt¡ined i¡ the space provideci.

8" Ðid you ',r¡ite a fi¡al- exan on the etri¡e ccurse i¡ the reg'r1ar oathenatics

a) Math IOO

c) othe¡ (speci¡-y)

-Þrog:ca.Íl i.-le grade )(I[? a) yes 'o) ao (ci¡cle cne)

9" (To be corp.l-eted on-J.y by studesrs sho ôid N01 t¿ke lopics jO5)

Uhy d.id yoq lot take To¡rics P5 tt grade XJI? (ci¡cle ooe cr !ore)

a) not offered i:r aY school
b) ùid not !¡or¿ about the coÊrse
c) ¡reveated by ti-oetable conr'licts

If rrTes¡' state time lengtb. of the ex¿m.

d) vas rot i¡terested

b) Math æ1

e) othe¡ (specify)

\ cou¡se./

Flease i-ociícate you¡'r¡:irlj¡gress to aJlow your øa¡-ks io be useci for lbe -curiloses
of +Jre siucþ outli-ned by eigaì-ug your ¡a¡e i¡ Èhe space beiov.

GÐ-

Si¡rature



APPENDIX ]J

Letters



Dr. Ir,C. Janssont
Gadr¡ate Stud.les Bnd Research Com¡alttee,
(trairanar¡,
Faculty of Educatlono
ü¡Lverslty of l&,nitoba,
?ÍlnnJ.peg, !4anitoba"

fÞar Dr" Ja¡rsson s

As a mathenatLcs teacher and a Eraduate student fn ttre FacuJ.þt of
EducaÈLon worklng r¡rder tJre étrection of Dr" A.M. !&Phereon, I am lntereeted
{n the adequacy of preparatlon of hågûr schooL studenÈs for r¡niverslty
nathematics. For my !4ast6rs t¡ee1s I propose to relate achlevenent Ln flret,
year Calcuh¡s to partlclpatlon 1n an enrichment course *n mathernatfcs in
grade XII (Toplcs 305).

Speclflcally, I wl,eh to cos'pare t!¡o mrke obt¿lned ln first year
Calcuh¡s by students ln eadr of t}re follovtlng t:løo gf,ouPs 3

a) students who har¡e taken TopLcs 305 ln add.i.tlon to the
regrular gradø EI ett¿er'laÈlcs Program.

b) studenÈs v¡ho har¡e taken only €he regrular grade )GT
nathenatlcs program.

Ttre pur¡lose of thie let@r, eo you as ehairun of tt¡e conrvntggss
actdng f,or the æmmlttee on Researcï¡ on Htnan Sr¡bjects' {s to request,
permlselon to galn &cc@scr to tj¡e uerks obf¿lned by the etudents ln eactr of tt¡e
abor¡E t?ro gror4ps on each of the follcnølngl

a) êtagnroetic test (adninlstereé by Þpt. of D@tl¡ and A.str€'r¡ouy)
b) Calculue 13tL39
c) CaLculue 13¡140
d) Calculus 1.3 ¡14L
e). dlagrrostle @st (adnlnlstered by Depg. of a¡4911ed ¡'lat¡¿)
f) calctrlus 6 ¡122 (¡nld ternr qark)
g) CaLErrLus 6 Ã22 ( final ¡nark)

*84*

walme A.rthur Johnson'
14 Brunlea Key,
WlnnÍpeg' ¡þnltobaa
PzG 26 

"
Jr:ne ?3t L976,

TÌte l.nfomatlon obt¿Lned would be kept,
onJ.y for the purpoees of tbe study outLlne abor¡re.
wouLd not be pdcllshed ln tÌ¡e èhesie.

I wou}d apprecS.ate the reqr:es€ed narks
ye&ro

ln strlct, confidence a¡rd ueed
Not€, algo, student, na¡nes

for tlre L976-77 academic

Yours tnrly,

W.Au Johngdro



Ðr" Ii, S" Þleudelsohn,
$b,thenatics Department Sead,
ïIniversíty of, i,lanitoba,
ldinnipeg, Manitoba,
8,5T 2iV2"

Dear Ðr" Meadelsobn:

l{a¡nre Arthur,folæson,
- t- r¿+ ljS1lnJ-ea liey?
lJìnnípeg: l4anitoba,
P,zG 2C€,,
.Iu1y 6, 1976"

As a graduate student, working r¡nd.er tb,e di¡ection of
Ðr, A. M. McPherson, i.n tbe Facr¡lty of, Edl¿catlon, I am Ínterested
in the ad,equacy of, preparatlon of h.igh scb.ool students for flrst
year uníve¡síty Catcrrlus" (í"e" CJag¡rcstic test, I3xI39t 13rL¿+O,
1rå141) Specåf,ica-lJ-y¡ I rvor¡ld J;ike to doterni¡e if stuclents, r.rho
have taken a particular erlricb$eat course l¡ nathematics are better
prepared for fi¡cst yeer ca-lcuJ.u.s th¿¡l the etudents 'r¡ho have taken
on\r the regular nathenatics prograas

ghe pì.lrpose of this Letier is to request perrl.ssioa to
conduct a suryey of fl-rsL year ca-lcr¡Lus stud.ents, tnia quesiÍonna.ire,
to deternine bacþror¡nd lnfo¡:uatåon of th.e stuCents for the stu{y
out Lined, above, I wor¡td tåke the questionnaire to be coupLeted by
the stud.ents as early a,s possible i¡ th,e L976-7? acad,e¡ric $eere [he
Èlse to coqplete the çestíonnsrire would be about ) ni-nutes.

EacLosed Ls a draft of the questlonnalre that I wish to
have conpleted by tbe str¡d,ents,

lour cooperatåon r'¡ouLd, be very nuch appreciated.

Yo¡r¡s trtùy,

W*Ae tÏohnsoa*



Ðf" F" Þf" Arscottt
Applied. I'IathenatÍcs Ðepartment Headu

tniversitY of ÞbnÍ.tobau
îrlinnipeg, l{a¿ítoba:
858 2lü2*

Ðear Ðr. Arscotte

*86*

l'layne Ar"hi:" iohnson,
t4 3ru¡lea Key,
lriinaipeg, l4an-i.toba t
RzG 2C6:
Ju:.y 6, t976"

As a graduate student, uorki.:ag r:nde1 tb.e cLi-rection of
Dr" A" H" McPheisono iu tb,e Facr¡lty of Educatíon, I a¡l interested
in tbe ad,eqr:acy of, preparatíon of high sehool students for fj-rst
yuur university *dã*ãtf"". (íoe. 4lagfostfc test, 6cI22, 6¿¡.?J)

Ëp""iei""ffy, i worrld trike to d,eter¡ni..¡re if, süudents, tlho b'ave

tåken u, purii*trtar enrlchment col,rrse {n nathe¡natics ase better
;;"pr"*Cfor fírst year 'nathenatícs tha¡ tbe stud'eats r*ho irave

taten onl.y tbe regrrlar nathe,uaÈics progra'Bè

fhe purpose of tìris 'i etter is to request per"rnissicn to
co¡rduct a su:f,.!'ey ãg Si-"=t year natbenatics stuclents, vla
questionnaire, io d.eterrai¡ð Uackgroun{ infory-atíon of the stud.ents
for the study outli¡ed above" I irould liJse tbe questlonnai¡e to be

coupl-eted by th.e studeets * *o:-,t as possibLe. ¡| the L??6-T?

acaãenlc year€ flre ti¡¡e to conplãte the questionnaire vlouLd be

about I n5.:rutesó

ÐrcLcsed, is a êraf,t of the çestionnalre that I wisb io
have conpleted, by tb.e etud.entsø

Tourcooperatlonl¡ouldbeverynuch.appreciated"

lor¡re tn¡lYl

W"A" rlobnson'



Dr" F" M. Arscott,
Applied M,athenatics Ðepartnent Head,
ûulversity of Manltoba,
Wi-nntpeg, Manåtobau
RJT A[2.

Dear Ðn" Arscott:

!{a¡ne Arthur,Johnson,
14 Bn¡nJ-ea Key,
ltrjnnipegl l{anitoba,
Ræ 2C6?
,IuJ-y 11, 1976"

ll¡rther to nÐr letter of rluJ.y 6u lW6 request{ng
permíssion to circr¡late a queståonnaire to a-11 6clæ. students,
ï a¡¡ enclosíng, for your lnspectio!, a copy of the ft',a-l
verslon of tbe questíon¡'eire'

Ehe queetionqsire há'o been approved, by all three
nembers of my thesls eoromittee"

Agaj-n! thanlc-you for ¡rour cooperatåon,

lours trulyr

W"A, Johnson



Ðr, N" Êo $lendeLsoh¡t
i,lather¿atics Ðepartment Head,
Tf¡rlversity of Ì4anitobar
rdlnrripegr l{anitoba,
RJB ¿Itrz"

Dear Ðr" lfend,el-.sobnt

*BB*

l{a;nre Artbur tÏohusont
t4 Srunl-ea &y,
Wi-:rnipeg, l4arritoba'
RzG 216,
Ju].y 15, t976'

Further to oy Leùter of, ,Jrrly 6' Lg76 requeeting
¡rer:mlssion to cårcrrlate a questiorunatre to al'l I3zI39 sfudentso
I a.u¡ enclosfngl for your Í.nspection' a copy of tb'e fùno]
versåon of, tire questionnafre'

Ehe questíonnaire bas been ap¡:roved' by all three
menhore of, my thesfs comríttee. *

" Again! thank-you for your cooperatíonu

goure tnrlYu

6"An Johnson



Faculty of Education
Graduate Stud ies Off ice

Telephone: 474-9012

16 July 1976

Mr" Wayne Johnson,
14 Brunlea Key,
Winnipeg, Manitoba
RzG 2C6.

Dear l^iayne,

#%

The Univers¡ty of Manitoba

-Ro-

tJM

In response to your letter of 23 June L976, I am pleased to inform you that the
Faculty of EducaËion Ethics Review Subcommittee of ¡þs Çemmi Ëtee on Research
lnvolving Human Subjects (CRIHS) has approved your plans for research related
to your Masterts progrrtn.

It is my undersÈanding that you will be working closely with the Departments
of l4athemaËícs and Applied Mathematics and I r,¡il1 forward copies of this approval
to them. t'{hile not, stated explicitly in your June 23rd letter, it has also been
agreed that perrnission will be sought from studenËs to use their course grades.

I wísh you success in Èhis project.

Sincerely,

Winnipeg, Manitoba R3T 2N2

/ .//Lars C1,/ Jansson- 7 - ----- ---'
Chai,rman..,/
Graðuate Studies and Research Committee,
EÈhics Review Subcon¡mi ttee (CRIHS) .

r,LJ / J_p .

c.c. A. M. McPherson, Head, Curriculum: Mathematics and liatural Sciences.
N. S. Mendelsohn, Fiead, Mathematics and Astronomy.
F. M. Arscott, Ilead, Applied Mathematics.
R. Quackenbush, AssisÈant Head, lfaÈhematics and AsÈronomy.



Faculty of Science
Department of Applied Mathematics

*
g B åÆ
TJ åV[
ffi

The Univers¡ty of Manitoba

Winnipeg, Manitoba
Canada R3T 2N2

-oô-/Y

Room 553
July 26,

M¡ W:¡ma Ar,ì-hrlr r-L* - ^-u (Jl11lòurr ,
I Lr F,¡rrn l a: Kor¡

I^f innipeg, Manitoba
R2G 2C6.

Dea:: Mr. Johnson :

In r"esponse to You::
to autho::ize the giving of
students of mathematics in
Annrnrz: l h:< lìêê- -'i.râñ l-'trnP.ur uvq¿ r¡qé !eJrl È;rvE¡r uY

We shal-l be glad to col-Laborate with you in this
nr.niar.t :nrì r,¡i].l. be interested to learrr the nesufts of
PrvJve
.¡orrr. investisation .--Þ- --

You::s sincerely,

,|',''
F. M.' 'Aryótt,
Head of ÐePa:rtment.

FMA/gh

M: ¡lr¡=rr L{:-l l

1976.

'ì ot'i-an nf ,Tlr I r¡ 6-L T -- L -^^"- Llj. r r dll rrquyJ
\7^r1n n11ê<i-i ¡rnn¡ r'r"c to f i r.st vear.y vt.A v seu qrv¡¿¿

ine rácurty of Engineening.
the Associate Dea¡ of Engineering.
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Mr. ll. A. Johnson
14 Brunlea Key
tr^linnipeg, Þlanitoba
R2G 2C6

Dear Mr. Johnson:

The University of Manitoba

-ql -

The Department of Mathemat,ics is most pleased to be able to
co-operate with you in your study of the mathematical preparation
of first year calculus students.

Qin¡aroJrr r¡n,r-urs,

atl01tcr h tq/h

Winnipeg, Canada R3T 2N2

RwQ/ 1e

R. W. Quackenbush,
Assistant Head,
Department of Mathematics.
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!1r. I^7ayne A. Johnson
14 Brunlea Key
Wínnipeg., ì4anitoba
RzG 2C6

Dear Mr. Johnson:

The University of Manitoba

You have the permission of the Department of Mathematics to administer
to our First Year Calculus Classes the Questionnaire regarding preparation
of high school students for uníversity mathematics, as discussed with Prof.
Ouackenbush.

AugusE L7, L976

You will also have access to the marks obtained in the diagnostic tests:
and the first year calculus result.s.

Yours truly,

Winnipeg, Canada R3T 2N2

NSM/ 1e

N. S. Mendelsohn, Head
Department of Mathematics


