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- | L ": Th& mam purposc .of thr,s study was tb 1nvest1gate the e R
: u extcnt ‘to whlch Gradc XI maf};‘s m;uld be used to predlct ach1evemcpt . , .l_.\:j-:_
’ y R 1n 'f:.rst’ yeér mathematic's'courses for students at Mcmorlal - ':'.'E’:’:,'T,:. ’ :‘ .
Data relatcd td h;gh* scho'ol and ?nlver- ’ o T

el

sny performance \vere collected for the freshman class of 1976 1977

Correlat;mn cocfflcients were used to determmc the

I
- l‘.
.,.,;.

R

P at Menprlal
approprlateness ef the varlous potenual prcdlctors of ac}uevement.

"'-,"-.The Gradié ;(I compos:tte mathematlcs'mark whlch is the average of the g
- publlc exammatlon mark and t}reomark awarded by the school for the T
- o ‘ }e,ar s work was 1dexlt1£:1ed as the best smgle predlctor in mdst ';'j 1.':‘-'
( . ‘cases. In an attcmpt to cstabhsh su1tab1e cut off mar'ks for entr)' S :
S 111";)‘f1rst'-’year mathcma;:u:; c0urse5, blvarlate and multlvarlate : :,:» ;
A fegress:.on methods were used to génerata predmtor equatloné.‘ For , ' L
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students wha had completed the Grade. XI }lonours Mat‘hematlcs program,.)

ior studentq completmg the ST

.a, mark of 65 was suff1c:1ent to predlct a passmg grade 1n elther

Mathematlcs 1010 or Mathematlcq 1011
-a mark of 77 was needed

‘)

Grade XI Matrlculatlon Mathematlt‘.s sprogram
It was cpncludcd that whlle the o

to predlct a pass 1n Mathematlcs 1010.
Grade XI Honours cburse prondes adequate preparat1on for unlversu:y'

," o
R

mathematlcs courSes the gap between the Grade XI Matnculatmn course

'
/.
A

and ‘the introductory course at \1emor1a1 Was substantla

L

cases, the standard error of estlmate revealed m the predlctor
S
equautldns was suff1c1ent1y hlgh to suggest a. need for f1ex1b111ty

rather than Tlgi@llty 1n the appllcatlon of cut off marks. .




Honours Mathemaucs graduates whq had been permltted to by pass~

v

v

the usual f1rst scmester mathemaucs course and proc.eed d:u‘ectly
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./ . ": .. L Each September the Mathematlcs Departmentfﬂl’ the Memorla;l CL ) '
' np Un1vers1ty of Newfoundl.md faces the problem of placmg 1ncom1ng ° ‘.f'.‘ .
" J ) \ :hmen 1nto ,the most <u1tab1e -cou;"se‘s based upon the1r 1ntended A
= R T lty and thelr prlor ach1eVement 1n mathematxcs. For all but ’j-
g .prospectlve prlmary and elementary Educatmn students the normal .‘ j A
. :flﬂrst semester comse is Mathematlcs 1010 a pre calculus coursa ‘
o .t B ".’1::: __.‘g,»m algebra 'and tr1gc;nometry . Mathemat1cs 1200 1s the samc course‘,‘ ' e
» .'f'f_j v -‘.'but 1t meets for an’ extra hour each week 1t 1s 1ntended for thosc 1 :
L ‘ - g students who are Judged "to- need extra tlme and ind1v1dual attentwn.”:‘ . ;
T T ,:“'Mathematlcs 101F 1s a non cred1t course de51gned for students whose
: ‘ o C p;st perfoi‘mance would 1nd1cate llttle or no- chance of success 1n the -
:'-f, o ‘ regular courses. ff 15 a remed1a1 course whlch attempts to prepare \\_
- N h ':"_:'fr":' \veak students for Mathematlcs 1010 After completmg Hathematlcs '1010 )
L ..::,stud.ents may take Mathematms 1021‘(e.::.ours'e in f1n1te mathemncs) ‘or; .:ﬁ

\ Mathematlcs 1011 (an mtroductory calculus course) "The latter 1s a .‘i ale

'x,

LT T prerequ151te for most subsequent mathemat1cs courses and 1s taken by

. ‘, . K ‘ ‘* ‘. ,v. . . ,, B - ‘ ,
s Tl the m30r1ty of stud‘ents. R A P I )
rsot N St LT b - . .-' o :.. N “ K .. N . .“: o . r

v - Unt11 very recently, all Newfoundland students seekmg adm1551on o

R N , s to Memorlal Un1vers1ty had been e)go.sed to the same h1gh school mathe-:

- matlcs courses.:. It was p0551b1e to make reasonably accurate Lo

PRI ._.«.

: Judgments about thelr level of preparatlon on the bd.S‘.lS of the1r
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- Départmcnt of Ed‘ucation.

-"G.rede XI marks. ;Thisﬁ

."A 'y ‘ o w e
gca ination.administered by {the prowincial

"\ «

wrote a common.public,

In 1976 the flrst graduates of a new hlgh school mathematrcs

TR XY ;

-

. of a:basit stream, a matrlculatlon stream arfd an honours stream,

4 P , °

. &
\Students from the latter two are ellglbl'e for admissioh td‘ Memorial
Un1vers1bty llowever, thelr px;eparatlon in mathematzcs is quxtc

-dlfferent Honours Grade X1 students have -already covered much of

v

-the‘work of .Mathematlcs 1010, whereas matriculation students haver, .

v, -9 >

covered less material than did their coupterparts in ths old two—

V,’leyel-_ prdgi:_égml . Consequent_ly,' the prgbl emof ‘ appropr:iate student

piiacemen"t is more difficult than- before.' It "is further co‘mplicat’ed'

Ly

by the system under whlch fmal Grade XI marks are detcrmlned

Currently, students may bé acceptecl by Memorial Un1vers1ty on..\_

.

the b351s of their school prlnc1pal's recommendauon if the1r average
. . .
) school marks are at least 75 " Such students are not requ1red to

M

',program e_nt’ered Memorlal,Umversny. This tri-level program cons.is&s a

-w'rit'e publi‘c examinati’on_s. ~Similar1y, students attendiﬂg those schools

s »

whlch part1c1pated ina p110t study of total accredltatlon do. not

—i K

"y

write pubhc examlnatlons. For - these students the f1na1 marks awarded

Y

for: thelr Grade XI achlevement are the sole’ respons1b111ty of the

‘ school. For students who do write publ ic examlnatlons there 1s a ‘

: system of. shared evaluatlon in which the flnal ‘mark awarded 1s the

average of the publlc examination mark and the mé@k dwarded by the .
‘A

]

'«school. The school mark in tur\r_l, is generally a composue of marks ’

obtained -on several test's given throughout-the year. Si'nce_‘_'sch'ool's

y -

t
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vary in their grading practices and their standards, the same mark
-~

I

awarded by different schools may not be indicative ‘of equal levels |
A

of achie’ve‘ment. ' .
The main pui‘pose of this st.udy was t.o' at;emp't tc‘ iclentify frox_n.

among the aval lablg data on 1ncom1ng stt{denj,c/ﬂreﬂ)es.t-. predictors

of success 1n freshmen mathematlcs courses, 1n partlcular Mathe—_

matlcs 1010, 1200 and 1011 In addltlon 1o determlnlng the correlatlon |

coefflckents‘between pred1ctor and cr1ter1on measures regress1on

- . Ja

equatlons whlch could be used as a ba51s for establlshlpg su1table cut—

’

Aoff mafks Tbr ‘entry :into Mathematlcs 1010 and 011 were sought

-A second purpose of the study was to prov1de data related to

the perfo;mance 1p university mathematics courses,of'students who

o,

completed the Grade XI Hondurs ’\'Iathémetics'course. " It was hoped that -

v . -
B

- such data might'be‘&seful in making decisions with respect to

- . 4

. ' » ’ -
_,advancedkplaCedent, and possible .university credit, .for theseé students.

™oL

Streahinéfat'MemofiaI University-

“

The Foundation Program at Memorial University was';&omp.ted by ‘

a desire’ to improve the chances of success in university for more
. - ] . e Vet S T
students. . For many years, university authorities had béen concerned

~ . . . - [

with the ‘high failure rate, especially among -students in their

f1rst and second years. During a seven-year period beginﬁ’ix;g in.1961,

extens1Ve research 1nto the problem was carrled out’ by Dr. Arthur

I

-
«

-

-
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Sullivan, .who was then Head of the Department of Psychology at
Memorial. In an address to faculty which was later publlshed in

the MUN Gazette, Su111van (1968) reported” that dur1ng these ycars,
y  ' . ‘ 75,per cent_of first yearlgtudente fa?}ed_gne or more coursee.‘ 
| o Furtherﬁbre,,in.the,Faeuity‘ofiArt; a;d'Science;.oﬁlykso‘pe;;gent L
L of entermg studente graduated afterAfour years. .

v A

M

‘[ In an art1cle on the Foundatlon Program Dr. M 0 Morgan (1968),
’[ '. B then Vlce Pre51dent (Academlc) of Memor1a1 descrlbed Sulllvan s

-'research as havmg ‘gone beyond the c:Ompllatlon of stat1st1cs ‘to seeI\

' o .. cause,s for the .‘nlgh fallure rate and to try and discover a ,bas1s'

upen which accutate predictiorr of success or faillltre could be made. - E | d
Aithc‘)gghnma;ly 'factors'contributed to th% pr‘ob,l‘em, ek of‘-?ae‘quaté |

o ai)r'eperation was identifiéd “as the major one. HOWevef, there o
| 3PPeared to.be no ‘acceptable formula for chahglng entrance requn'e- - I ‘,-. :

- ments without excludmg a large number of*® successful Grade XI . _
r

.

y " °! < students frOm entering Memorial., ‘A Unlver51ty- Senate Comm1ttee was

set up to study the»problem.. It dec1ded that' more emphas1s on

5

' mtroductory courses ‘'was needed, and proposed that ‘the Un1vers1ty

be divided into a Semor Division‘and a Junlor D1v151on. " The Junior S

\ Mo

D:w1510n would operate on a tri- semester system\\ Non—credlt

“foundatmn-“—-eourses would be-established in Enghsh French mathe-
matlcs,‘ chemistry .and p}}ysms_. It was hoped. that these cour's,es. N S
would ‘help, sttxdents' over’ theﬁ difficult .t'ran“si'ti‘on from :h‘igh school . .'
o ' | _ to uniVereity work and'strengthen_ the basic skills of students with._ :

a - A *




[} ’ : -
specific academic problems. Morgan (1968) described she Foundation

[

Program as one which would take into account the individual

1

differences of incbming students. No extra time would be required

of thc; more able and. better ﬁtepa;ed studerrts, while the others would

A . . ’ . . . . - Y

‘be ‘givgn‘thq op’poi'tunity‘ of ove;cdming thei_z"spécifiq-weaknesse;s
.t - !' . I3 M ! '

.in the m1n,1mum perlod of tlme. '

In establlshlng gu1de11nes as to whlch students should take T
. ( ; .
foundauon courses, ‘the. Unwersn:y used the results of the rese/‘ch
e X .
carned out smctil%l . hr'partlcular pred1ct10n of success in

VaI’lOUS subjects was based on correlatmns between unwersn:y marks

and marks Dbtamed 1n Grade XT exammatmns and 1n spec1ahzed tcsts.

Ay

Thg Foundation Program was 1ntroduced in Septembcr of 1968. It

.

was marked By, a reduction .in class size, an increase of lecture'time

" to four periods per week for f1rst year c0urses, an emphasm on.

T

teachmg and on tutorlal help for weak students, and a, comprehens1ve :

program of student counsellmg Foll'owin‘g a rev1ew of the role of the

e
Jun1or D1V1,51on in 1975, 1tsWes of .inter‘é'st' were re-affirmed |

as the prpvisior_\ and co»—ordinat‘ion of teaching at the fii"s't»"year level,

the provision of appropriate academic counselling for- students who
.'~ -f . - - . . .. .
have not declared a major, and the development of programs of instruction’

.

suited to the needs of first year studenfs. - L L.
In the first few years of the Fouridatiox)' Program, students who

were placed in foundation courses had the work of two semesters spread
. . D - . o
" over three terms. When Memorial University adopted ‘the semester system .
in the Fall term of '1970; foundation cours€s became self-contained

v . - . v

PP



unsatisfactory mark 1n the subJect in qucqtlon he is tentat1Ve1y

w AN
one-semester courses. They carry no credit but are intended to"f

‘remedy speécific weaknesses whieh, if.not,corrccted, would redued thc
p0551b111ty of successful completlon of & un1vcrs1ty program of studles.h

~The placement of students is preeently based on thelr Grade \I ]."

S

pcrformance The record of each student is. exam1ned and 1f he has an

ﬂ,:_

assggned to a foundatton courso. Platemcnt tests drc written durlng
e

the f1r§t week of the term and 1f the 5tudent attalns a suff1c1ent1y

. [N
h1gh mark he may be transferred.to a rcgular credlt course. Cut off

marks are dec1ded upon by the 1nd1vxdua1 departments of . the un1ver51ty.

In the fxrst years of the Foundation Program.many incoming

students were placed 1n foundation courses. For example, in 1969

of students seeklng cntry into Mathematlts 101, the regular f:rst ‘Year

,course at the t1me, 29 per cent were p]aced in founddtlon soct:ons

. - ,\-'
In 1970 and 1971 rGQpcctlve 'Y, ‘the percentages ‘were 22.1 and 20.5.

Tbey were greatly. reduced hhen the courses numbercd "1200" “ere

Introduced in mathematlcs, chemlstry and phy51cs. Mathematics 1200,

f1rst offered 1n the Fall of 1071, was originally deSigned for‘studentq

fwho had been away from the study of mathgmatlcs for moxp th@? a year

and who would need more exten51ve rev1ew of hlgh schoo] material than .

was normally prov1ded Later it was extended to those students whose
past performance suggested\thét; Whmle,ghey'might)not need a full

eenEStét of remedial wak“,they would nonetheless profit f;on the’

.

'slower pace and extra rev1ew prov1ded by a course that met for f1v

<

rather'than f0ur hoursea week. In 1972, 16 7 per cent of f:rst-year

W
e
i
A
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' the ycars 1972 to. 1975 -

~the need to ad;ust,1ts crlterla.for student placement when the f1rst

_ matxcs in Newfoundland. Students took e1ther the "academlc” o

’

-

algebra studénts JMere placed in sections'of Mathematics 1200, 72.7

v

per cent in the regular Mathemat1cs 1010 and only 10. 6 per cent in -

foundatlon sectlons Proport1ons remalncd close to these durlng

:' I

L0 s

.Streamlng in hlgh school mathemat1cs .fi-,; PP ff“j S T3

.' s ’
. ;

The Hathematlcs Dcpartment at Memor1al Unlver51ty was faced Nlth

e

v "\‘

o tgraduates o the tr1 level mathematlcs programeflnlshed h1gh schdo].;“

~
-

Unt11 1974 there Was ‘a two level approach to hlgh schooI mathe-:'

i

matriculation course or a general,course intended for students-who,~ L

-«

.would go tevtiades ééthis or'diteetly into theylabeﬁr.fbrcet, In’

1974, a tri-level approach was .introduced, wherein.-the.existing courses .

were modified and an honours stfeam added. e T

.. - -' . b

The de51gnat10n of the dlfferent levels of mathematlcs 1nstruct10n';;;

currently used in Newfoundland schools is Baqlc, Matr)culatlon and

Honours.' Somerton (1977) reported that the recommendat1on of the IR

2 ..:

ewfoundland Department of Educatlon was that approx1mate1y 15 per~

-

" ¢ent of students be placed 1n the ba51c stream, 70 per cent 1n matr1cu—

>

‘ latlon and 15 per, cent in honours The matrlculatlon course was tb'

R B

be the core academ1c program 1ntended for the majorlty of students. .1t‘ a

would allow students of average or below average ab111ty to be exposed

/
:

to the main toplcs in algebra,,arlthmetlc, geometry and trlgonometrv

The' b351c program would replace the former general course for students

who- did. not require. a' theoretical type of‘mathematxcs." The h?"Q“??-.
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T \ course was de51gned to be a more enrlched and challengmg ‘
:" Y\ S program su1table for students of.superlor ablllty 1n mathemetlcs. “ g
‘ - . T The content of 'the Grade XI Honours c0urse 1s s:mllar to that of . «
"‘:" .Mathematlc\s 1010 the 1ntroductozjy eourse 1n nlgebra and trlgor}ometr)vf A . ﬁ ‘
‘f‘ . ‘. o at Memorlal s : e ’ . e B
ST 1976 the flI‘St g‘raduates of t.he new hlgh school program” I
.' | entérf’i;ﬁ‘umver&ltl’,j:v'..Stugients from the honOurs wm who had ‘,’ j;t '
D L o . ‘a’.t‘tdlned a. mark ofv 8(3 ner cent o;' lngher were perm1tted”to. bﬁass -
‘ Mathematlcs 1010'ﬁhd to take Mathematlcs 1011 as the1r flrst unlverslty‘
o N mathenatlcs‘coutse- .Of the students who chose to do thxs _approxlmately .
?ffJ " 97 per cent passed the‘course.. Of the honours students who took g ifi"“il: ifi}::;'
o | Mdthematlcs 1010,,approx1mately 93 per cent passed ‘In the Fa‘ll semester .
) | of 1977 tﬁe pass rates for the two groups of honours g‘raduat s were :
, | o 95 per cent and ‘87 per cenb respectlvely It would see;n; therefore, ‘ff :
ik ‘ ‘v‘.wé that students from the honours stream 1n h1gh scnool are generally well- f‘*ﬁ‘%gl‘ ; l
.{';‘:f':y pﬁeghred for’ 1mmed1ate entry 1nto the calculus course at- Memorlal. _;f;jf;f‘{;f;:z; .?
’15; S qowever,lthere seems to be a tnend toward dec11n1ng enrollnentlln the ?l"?{. :}:?'i;f;
honours course. In 1976, there were 1142 honours students and 4837 o L a
‘ - matrllculatmn students who Sat for publ\ examlnatmns A a“rnatlo of o s
NS ‘, e ”
o , about RS to 4 ‘~In 1977 t‘he flgures ‘weTe 64\5\hunours and 132 matncu- .
o latlon candldates - a: ratlo of nearly 1 to - 8 It should be noted tna‘h ‘ A:
' ‘ _ 'nere was' a- declllne in the total‘ number of pub11c exammatlon candl— SRR »
s ‘ e dates ]1n methenrstlcs . Thls would be due m part to ntheL fact that e T
oY . : 4 . = - ‘,',. w0
: " four la:rge Newfoundland schools part1c1pated 1n‘a p1lot study of total 2 g :

s o ¢

: n ST e credldatmn, so that none of the1r students wrote - publ 1c exammatmns. Lo

,4I . L i .
L There may also have been an 1ncrease 1n the number of students fron
. LR - pi o S
’« - . . "f:‘ : ‘,:J‘ ‘ - b ‘
T . . = ] v . R
I TR " \ ' . =
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- . other 5chools who .were admltted on' the1r prmapal's recommendatmn. C

.- Neverthel'e,ss the decllne 1n the number of Honours Mathemat1cs cand1dates

was much more substantlal than m the Matr1culat10n group The Matbe- -.f*'fi

._.fmatlcs Department at Memorlal vlews the s:.tuatmn mth alarm._ In order

- to provlde ‘1ncent1ve for able stUdents to take theS ennched course, D 'if.f N

- . . »

; [ . oot
. P ‘,'

‘ ~."'«1t has recommended to T.he appropmate un1ver§1ty authorLt:les that ,'f ;
':f" R ‘lmaJonty of Grrade XI students, 1t:'.mus\t cater to the needs of students of.
_ .;';"mdely varymg ab111t1es. | 1n1s is; especmlly true 1n.th05e sehools Gk‘
' '. . where enrollment 1s too small ‘to] 3ust1fy teachmg.all tl;ree levelsl :,:'f,-'_-:“a;
RS i i ‘ vl.-‘T“ne matrmulatlon stream must‘ strlke a mlddle course - adequate for the’ |
{ : college bound but not !SO r1gorous a; to be unsu1table to the maJorrt): ,
A | . o 'Coneeq"?ﬁtly, 1t 15 more moderate in 1ts deman'd.s tban ‘wa’s 1t$Ypreoecessors;*.",“--.";‘._- X
C .:' Mathematlcs Department records show lthat many of the. ;tudents
T . e L - [V 1 ~ o e T T
B 'I-::i‘._,l'. ;..comlng from the matrrculatlon stream °are not su£f1c1ent1y well 1)repared :
L " : K for tﬁe regular leersrty, mathematlcs courses.. In the December 1977 g
: 1- ‘. ‘ "f"examlnatmns 31 7 per cent 'of studen.tsﬁmho wrote the flnalle;a'mmatlon .
R ;Ln Mathemaucs 1010/1200 fa11ed the course ’l'nu’;rael the worst showmg
;;?;'.: o U .-v‘snllce rthe :Junlor D1v1e1on was establlshed and substantrally 'wo%sé th.an‘. . :
» ‘the oreceo1ng f1ve years when December fallure rates 1n the'coulrse ", --"-"' -.
T ._ | .-.'.ranged from 14 7 per cent to 22‘ 1 bef cent Moreo;rer,J ’Ioerformangé 1n ER

A mathematlcs was worse’ than m other- subJect areas. December '1977 ‘_, N . L
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"":‘ records for the other seven most popular flrst semester cred1t ,' '. S o ._i:" ’
.‘ courses show fallure rates rangrng Afrom S, per cent to 17 per cent. : ‘ .
C e It would appear that larger numbers of poorly prepared students,‘_"‘ij;‘ o DU
R .',.';"are enterlng mathe‘\matl‘.cs courses at Memonal Unlverfty No doubt | . B
‘ :,:{’.thereare many reaSOns for‘ thlS both academlc and soc1a1..‘ Whatever.’: . I
A- ;,‘the‘ reasons, the un:wersaty- needs some 1nd1cator of prohable succass": H /
" & 1n —order to place students p‘roperly.; 'Ih1s study attempted to measure
) ’, N idle relatave effectJ.Veness of Grade XI Matrlculatlon‘Mathematlcs, i
' Grade XI Honours Mathematxcs and Grade XI overall average marks as’ |
o ».-\_"."":‘.Iq.predletors of success 1n undversuy mathemat1cs courses.l o N ~;> .; ‘
| ' ‘ 3 For 1ncomlng students the unlver51ty 15 normally prov1ded w1th. " ’- i ':“::I
J "‘.3' a smgle mark 1n each sub;ect area,A ’Ih1s mark 1s the fmal score .j:_" _,
- ; " | ""”awarded, xelther by the school alonﬁ (the pr1nc1pal's recommendatmn‘) Lo !

o -:,°1‘ 35 a\Wne of school and publlc exam1nat1on scores. . For those s e

. s , students who wrlte pub11c exam1nat10ns the provmclal Department- of : !
"" _;, e, _,Educa.taon has a record of tl&e marks awarded separately by thear Department T
g St and b)’ the lndtvrdual school Sm_r,e the poss:Lblllty exlsted tﬁ'at one ‘ . " " :
: ,_ ;f': of these components Was more closely correlated -w1t‘h un:lversaty l ’!,l-‘_, :
’ .f;""‘r.marks than was the composu:e score, these were ~cons1dered-separa.te1yb ' .‘.‘
) for those students for whom they were avarilable‘."' -'z':'.‘" . ‘ B \l o ;

Not al,l schools 1n Newfoundland oﬁfer all three mathemancs N

L, L

- o e ,
'streams. ’ The questron of whether an. honours program can be offered by, -

‘;’,"‘.~'_"~ 'j_'j'-",a partlcul,ar school may be 1nf1uenced by”such qpns1derat1ons as '

e enrollment teacher ava11ab11ity and student 1nterest.- The 51ze of the
. - '{.' ! |‘ ": B
- . R v 4 - v ‘ . )
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“in thls d0C1510n Slnce 1t wds- also the most acceselble, a. B

.
Ve ! s 1\

measure of 5chool sue was consldered as a var1able 1n the study

‘.<x

Ideally, one,‘u,ould l1ke to use mea5ures of abllltY and

attltude m a study such as thlS. . However, these data were not
’ i ql Sl ; ;

_., DN 1..

<,

. ‘o, *
must use 1n 1ts placement decis1ons. If these were shOWn to be

5

“ . B . N " *
~1nadequate, -an argumcnt could be made for the use of a. placement

e P . e
'~ test to be adm1n15‘ered by thc unlv%csuy to all mcomlng students..

B

In summary, then, the maln problem to whlch thlS study

addressed 1tse1f was that of plac1ng 1ncom1ng unlver51ty students\ﬁ y

-‘,‘r.

"'_ 1nto the mathematlcs courses for whlch they are best sulted ) Usmg

¢

' Grade XI student body was assumed to be the largest s:mglc factor o

data on students who entered Memor1al Unlver51ty 1n September 1977 )

N

) l
courses and grades obtamed 1n h1gh school was exam1ned Iteuas—

hoped that such an 1nve$t1vgat1cm would help establ1sh a set of

i :’.,‘,_‘ r‘a,l,‘.

crlterla for admlssmn :mto the varlous flrst year mathematlcs .

TS

courses offered at Memorlal ﬂnlver51ty R E jf[ff{*,17 f~}'4*'“

.
,_v,'

vl

‘ the relat10nsh1p bet:ween grades obtamed 1n u‘nlversﬁ)\\mathematlcs h

: smce t‘nese ate the data thag: the umver51ty mathematlcs department o
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. . : : y = Early studles tended. to»try and basc,ciass1f1cdt10n on the. _ R
’ r R
/ results of’ 1nte111genc/e tests However ’Orleans (1934) reported L,
e

/ that thc obtamed correlatlons clustered between 0 40 zmd O 60 R A

1nd1cat1ng that w}ule IQ was a factor, 1t was ccrta1n1y not the L

/‘ ‘ only one. de constructed pre11m1nary learnmg tests d051gned to

i jbc analytlc of the skllls Judged to be necessary for the study of

I PP i mathematlcs.‘ In general he obtalned sllghtly hlgher correhtmn%

~ "'1","< ‘.lz*f'v\‘;, ’ PR
S b e T w1th achlevement than those obtamed between IQ and achievement

-
L

standardlzed aptltude tests IQ tests and teach T ratmgs They

found that aptltude tests gave t1e bcst smglc ‘~ed1ct10n ‘of"“

success in algebra and geometry l\'hen multlp:

SO apt1t1de and teacher ratlngs. They suggest d- that even when ': _ﬁ C

e correlatmns \fere not hlgh enough for accurate predlctmn the S v b

extreme scores were 51gn1f1cant for guldance purposes 'a,

;-"'- k A'._'g After a reﬁew of ex1st1ng research Douglass (1935) concluded
S ovo : A - o .
SAER that success in mathcmatlcs was best predlcted by a cbmbmatlon of R
’ VAR ) T
e \Qnables - a good progn051s test éaverage marks 1n the prevmus year,\
A , , . ., . l 4 r.,‘- '

and I Other useful varlables were’ the prevmus teacher s estlmate

LT ) of student ablllty, marks m the prev1ou5x year s work :m iﬁathe- Lo R
ST B e g e
R matlcs, age and characterrtralt ratmgs However, achlevement could RN

e .l s > K
o ' . be pre}fcted w1th only a falr dggree of accuracy In ‘a later artche

: S summarlzmg exls&ng research in the arca Douglass and Klnney (1938)

descrlbed thls degree oF" predlctlon accuracy as "qu1te serv1cable 1n

+
- A
. " . "y

B P
t
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used by researchcrs 1n thc1r pred1ct10n stud1es.~,,~,ff ; L

e Ly . . T ©o Yol .'.‘ P
. ‘ B - DT ‘x:
"a chk (1965) attempted to 1dent1fy the factors assoc1ated w1th LN '
' ,’. - R . K : coo T . ’ . );“':'. A

success 1n f1rst year college mathemaucs.. A the same t1me he

.‘1 sought to determlne whether the new programs 1nsp1re§'by the f‘;fﬂf;:-“T R

|~ B “

of preparatlon between the two‘ groups.”‘.ln‘ pred1ct1ng success, 1

: 51ng1e best predlctor was the ‘high school matﬁeme;lc : N
= everagc \over Grade! 10 to 12 gave the hlghest correlauon wrth -; '.
snccess in- college algebrar,.Grad‘e 12 mark was the best predlctor ;:l ,

for calculus, all llnear c@rrelatlons were. relatlvely Iow (O 38 to |

. .,_L a...f
i .

0 59) The Psc °f "“‘Ithle TegresSmn technlques prouded \,

'-:He admlnlstered eleven tests de51gned, to measure’ elght apt1tude

,factors to Py group of twenty twof/n‘st year calculus students. X A“ i
) vl . “ .e~ ' o T i . O
' standardl?d calculus. test served as cr1tenon measure. . All scores SR EEREY

; cons1derab1e 1mprovement over th‘e use’ of a smgle pred1ctor varlabl,e/‘ .‘ K N
! : The mulrlple correlatlon coefflclents were ‘co 5 . ' )
(rangmg lt‘rom 0 30 to 0 75 W1th medlan ; .
pred1ct10n based on mu1t1p1e regressmn equat-lonns ‘for selec'e1on and
. .. L . .,;-,
placement Of Studeﬂts--. chk also developed a table of est1mates of . .
RS the‘ ];)robab111t1es that the predlcted' grade would actuall'{ be g ‘; a
- a"‘"”‘“’“ SR L e ST
Wampler (19669 set ouf to select ~se;)eral mehsures‘of apt;[tude. - \\
_:_ Whltch could be used 1n predlct mg performance 1n college mathemat:lcs__' s
-~ q - . .

s

el . u - V2 e - W ‘ [




’ The mu1t1p1e correlatm‘n coeffrclent for thls mb&, >
L » Howlett (1969) addressed the problem 01" ﬂlﬂlhgmlth Mlc‘hlgan

-

0
'I‘echmcal Unlver51ty f1rst—year studetnts who were not adequately

ey o
e \part1cu1ar, he soughtya way to 1dent1fy 5uch.stu‘dents mthout needmv
. . to glve an’ add1t10jl battery of tests durmg the fll‘St weeL H1s //
-;’,. A ‘ ) subjeets we're 1000 freshmen' h15 precL_lctor vanabie;.; xvere sc '
" ‘:l varlety of°stehdard1ized ach.lw t‘r est e' er. suth cla;'s rahk:.;; .‘
' ', . l/er/h/e’:sed multlﬁleﬂ regressmn prceedhres. '
- 1e- correlatlon values obtame;i \»ere elgnlflc jn’t ‘ Stlil h‘e.c\autlons :
L o that "one can‘never really foresee the reaso s why or how a person g
) . ':_{.: .w111 act lor perform m dlf'ferent envlrehment 1 51tua}{ons. (p. 657) E
: :; "o Hence,‘\ placement of students should be on ‘a recohx e/ndatmn bas:s ‘ :"" . : .
- . .tv,'-‘ . : ‘-\ - ' y o) :
: | L xrather than ‘3. command b'asrs : he recommendatlons should S , o
' ‘t - be made earll;"eho‘ugh s'o" that the student (> ltd choose hlS couree of . ,
. e .." actmn and act on it as soon ‘as éossable \
. 3 -mstltutes at the un1ver51ty or refre e courses in the hlgh schools. L
‘; ‘ In thlS connectmn 1t can be noted .
‘ o 'at the tlme 0f~reglstrat ﬁ
S | b} Sumor Drv:tsmn fac'ul g
. give them some 1dea of th -1
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matics Test to place Etpdents'in the -introductory coursecor a

( 17

-

‘Placement p%oble1ns are more severe in institutions that do not
have their own specific entra;ucé‘ requirements. Morgan (1970)
reported on'a_method-of predicting success in a fjrst year college
;athcmatics course at 4 collcgé with an "6pen door"admission;

policy. No entrance examinations were given, and all placement was

done on a departmental basis. This placement procedure is similar
% ’ ’ '

" to. that used at Memorial. In Morgan's study, the Mathematics

. P . ¢ i
Department used arl\arbitrary cut-off point on the Cooperative Mathe-

. i °Q
remedial course. However, in the 1966-67 academic¢ year almost 50%
: “ T

of the students aésigned to the introductory course‘received grades

of D, F or Drop. This attrition rate pointed to a need to. identify

-
-]

more effectively those students needing remedial work. Using
multiple rfgression techniques, Morgan produced an equation whose

multiﬁie correlation coefficient was 0.65. It was used to establish

"a critical gcore for placement.  The variables used were scores on

the Cooperative Mathematics Test, number of years of high school

mathematlcs, mean grade in high school mathematlcs and age (ln months

beyond 17 years).

There- is little doubt that students' past grades improve the

a®

Predictivé efficiency of other measures. Several studies have tried

A
. to dctermlne whether student-reported grades are as useful as. schopl-

reported grades in this matter. An exper1mént by Hanna, Bligh and

a9

" Lenke (1970) with elghth grade students led to the conclusion that

students rank themSelves in much the same way as thelr actual grades

~ .

. ) } 5 e e e,
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do. This is consistent with earlier reports where student-reported.

and school-reported grades had correlations between 0.91 and 0.93. S

\ L 1

1t would seem that not much validity is lost by relying on student
reports when it is not feasible to get, match, and record data from .

school records, ‘ e

v
" i1

Many colleges in the United States use standardized achitvement

tests in their admission and placemelit of students. Among the more
. . . . . %
7

populér tgstg.iﬂ‘curient use are the Scholastic Aptitude Test-(SAT) t
of the Collége Entrance Examination Board with ﬁathematiéa] and
verbal suﬁtésts, and' the American College Tésting (ACT) pfogram whiéh.
contains dcademic tests covering the four subjeQE\areas of Engli;h,
! \
mathematics, social studies and natural scienceé. K
An attempt to determine the predictive validities of

standardized tests and high school grades was made by Pagsons (1967). .

In this study he examined the correlations between nine predictor .

variables (SAT subtests and- total, ACT subtests and composite scores

‘and HSRG - the average of high school recqmmendatioh grédes) and -

measures of college achievement. He found that the HSRG had the

highest predictivé validity for the first sgmesterBGPA (grade poiﬁt

average) with a correlatioﬁ of 0.41: The standaraizgd tests, howevef,
~ had ;iightly highef %aiidity for predic¢ting grades iﬂ ;pecific

ééﬁrﬁescl fn,the case of mathemat}cs,.the correla;ions were 0.47 for

both the SAT and-ACT total scores. *

b}

i

A later study by Siegelman (197¥f\was more longitudinal, in ' \: ég
(that it attémpted to analyz@ the degiee of association between SAT s

o '

'
an
d’é
-
!
i
<
*
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scores, high school average and college achievement as measured by
GPA during four ycars of college. His subjects werc 80 males and
95 females enrolled in liﬁeral arts and fine arts. He noted an
extrcmély,low correlation between SAT scores and GPA for males as
opposed to fémales. Hoﬁcve;, the relgtionship of high sghool averages
to GPA was reasonably consistent for both groups.

Bo?h Parsons. and Sicgélman were concerned with ovcr;ll
. 4§efformanée of students in’%ll subject areas. QGussett (l§74}

directed his attention specifically. to mathematics. Using a random

&

sample of 142 students enrolled in freshman mathematics in a women's

college, he tried to determine the validity of SAT scores in predicting

»

college grades. His investigation showed substantial gorrelatioﬁg

between earned mathematics’grades and the SAT verbala mathcmafical
and‘total scores. The correlations were 0.48, 0.62 apd 0.63
respectively, all of which were significant at the .01 level.

The results of thesé studies indicate that while the predictive
power, of standardized tests varies across institutions, such tests do
provide usSeful infprmation to college admissions officers: Bréswell

(1978) sums up the present situation in the following way:

\

"The most important evidence of students'
. readiness for college- is their high school record.
However, .because secondary schools differ greatly
in their course offerings, academic standards and
grading practices, colleges often find a standard.
measure of ability useful when they evaluate the
applications of prospective students from different
secondary schools." [p. 168)



N

-for the extra work they have completed in hlgh school. Thls ]ack

on -high school records in.its adnission and placement. of students.

.the better students are encouraged to do so. It is hoped that this -

20

He goes.on to siy that while SAT scores have dcclinéd in
reéZ;t years, their ability to predict college grades has ' ' o .?
increased slightly. -
In the past, Memorial University has generally relied énti}elx
v '

Now that varied programs and shared evaluation’ have been intro-

N ddécd;'it may be that.more stghﬂérdiggd measures of abil&#X*?P-l L e -'f,*fi

achievement will nced to be used.

‘ ADVANCED PLACEMENT o
— ¢ S | '
In Newfoundland "the placemcnt problem for students’ leav1ng
Grade X1 Honours Mathematics is quite different from that for
Matriculation Mathematics graduates. - While the latter are ﬁrequently

too poorly prepared to cope with the fegular,introdugiory course,
. LA .

Mathematics 1010, the former already have covered Successfully much

~ of that content. . .

The'policy at Memorial has been to allow those students whose S
o ‘ o - .
performance in Grade XI Honours Mathematics:was satisfactory, to

proceed directly to Mathematics 1011 if they so desired. Indeed,

advanced placement will permit goodvmathématics students to get, into

advan;éd work -as soon as possible.' So far, these students have'done

very well; they seem to be well prepared for beglnnlng calculus. T i,j'f

‘As- yet, however, there has been no unlver51ty credlt given at Memorlal : P

P
-
L

of 1ncent1ve has been put forhard by teacliers as one reason fbr the
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decline in the number of studen{s completing the honours program.
The issuc of whether credit should be given is currently being
debated 'wifc_hin' the university.

Ont notivatingfforce behind the introduction of the honours

~mathematics program into local schoals was a concern for providiné
. - . "
challenglno mathematlcs for bllght students The problem 1t created
for the unlvcr51ty ‘was how bebt to acknowledge the superlor o .
} : prep1rat1on of those studpnts. In thls mattcr,vlt 1s dnterest1no.to
| . exnmne the Amcrlcan exper.lencc w1th t_ho Advanced Placement Program -
sponsored byAtho Col%cge Entrance Exanlnoplon Board. The 1n1t1ators
of that‘progrnm were also notivaocd h} a desire to enniqh;}he
mathematics education;of oright'siudent§. bbréover, they werc aware
in advance that the success of their efforts would dopénd on collége

¢

recognition of the superior%ty of their coornén. A brief history
. gffthe.Advanced Plaoement Progrnm'dndiits success would seém to be -
relevant to the predén% locn] sityation.

In a descr1pt1on.of the development of the Advanced qucement
Program, Pieters and Vance (1961) 1dent1f1ed two studles ‘as hav1ng .

led most dlrcctly to the program. They wene the studv on "General

‘ Educatlon in School and College"” dlrected by Alan Blackmer of

"’ -

Ph1111ps Academy, Andover, and the study on "School and College
Study of Admlsslon Nlth Advanced Standlng” under Gordon Chalmers,of

Kenyon College. Both studles.got.underway in 1952 with support from
the Ford~Foundqtion. They were concerned with the evidence that.

many bright students ‘were boned in_late high school or early college.

ey e i LR - -
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/ by the repetition of work they had already covered. They -felt that
prov1d1ng more opportunlty for advanced study in hi gh school was °-

preferablc to sendma ‘those -;tudents o co]lege at an early arE- .
Thus ‘the Advanced Placemcnt Program was based on the assumptlon that = o) '

.

L ST some Grade XII students can. do college freshman work "But,. unless
: the colleges would reward sueh work there would be needless ' ST SN
4‘ .,,-' l PR N

- dupllcatlon and a retard;mg of the Vert]cal progrebs of students 1n

.

.a g1ven f1e1d It was therefore meortant that the courses offered S S
“ _would be acceptable to ‘the colleges as equlvalent to then‘ own ‘

.courses. . 2 ST - T

. o ., . B . U

- In Mathematics‘ a commi‘hgg_e“of scholars 'and-teachers'u.nder the.

leadersh1p of Professor H. W Brmkmann of Swarthmore Co lege was

e asked to outlme a orogram whxcb would be equ1valen‘t to‘one year

s s . U

o.f col-lege work. -

comnuttee felt that for the good student “the ! : AR
e entire high Schoo i rlculum could be redcngned 45 a three year o et

‘ propram endlng 1n the Advanced Placemeht course wh1ch would be a °

‘ o '; , ’full year of calculus w1~th analytxc geometry. Lead1ng college .,5' e
| mathemat1c1ans were called upon to assure that the sylla‘B’us was
thorough, ,the exammatmn searchlng, the gradmg fa1r -and'as r1gorous y
as in tlhe co_l-lege cours;s. ThlS safeguard was contmued w1th an
'examination comlt"tee meetlng seml-annually'to' set pol 1cy, d:L,s_c,us_s
revisions of the syllabus and construct the examlnatzons.

One/measue of the 51gn1f1canee of the Advanced Placement

) . Al

Program is the increase in the number of students 51tt1ng the. exam-

"1nat1on. “In Mathemancs, 285 sat the Advanced Placement exammamon

-in 1955 2908 in 1960 14379 in 1970 and 17044 in 1975. Eletverﬁsx i
—

v
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and Vance (1961) made the following claim:™ °~ I TS

"Most colleges and un1ver51t1es welcome : . N

" advanced .placement students in mathematics, ~ . > - . T

Many. give both credit -and advanced p]acement S LY

Some' give -advanced cred1t only ... . .Fortunately, - R

. more colleges: each year are glv:mg cred1’c . A '
“whether ‘the student contmues with’ his mathe-—., '
o + maties’ tralnmg ‘or: not._, Thls is extremely - ,

EU <i‘-,51gn1f1,cant The colleges are "doing this for o

.M. tig Teasons. - They are aware of. ‘the high. standqrds‘*
Lo . set by the. program and ‘are reasonably confldent '

C e e of - students' knowledge., Also, “the’ colleges w:sh

; +  to-encourage secondary schools and capable - -
T e teachers at 'this. level by recogruzmg publicly R
+ -7 -tHe . college mathematxcs taught ‘in secondary P AR
‘ . ,schools." (P 205) Coe e . . . o ~‘f.':' R ;-,{,.
: o A more spec1f1c 1nvest1gat10n of the extent to wh:l ch co]]egcs "

e

recognlzed the Advanced Placement Program was made by Lefkmutz S o

(1971) She exammed the expenence of a large New York lngh school - -

P

by sendlng questlonnalres to students who had ta}\en the‘lvwnccd

. Placement course dunng the -f1rst n1ne Vears 1t was offerul *4 OF

:

the 182 respondents, 57 per cent’ had been offered advanced placement s

H ' Te

:32 per cent had becn offered both credxt and advanced pl accment, \»hlle

v '

e -48 per cent had been made no - offer at all ‘ These percentages wero for

ja nme year permd It 15 1nterest1ng to note that 1n the ]ast two S

',.

years surveyed, only those students who scored below 3 on a O to '5 o

Te <,
<

sca]e recelved no, orfers. Presuma.bly, the” acceptablhty of the course '

N

ftook some t1me to estabhsh : In a more recent survey, Jones, I\enelly

and Kre:tder (1973) found that 71 per cent of all students taklng the o

. Advanced Placement course scored 3 or greater on the rat1 ng scale and T

\

,would ‘t:.here‘fore .be ;‘egarded as quallfled Only 9 per ccnt would dcfm- L

: itely get no .recommendation. Other 1nformat10n from the Lefkowltz

DN . i . N - 1, . . o PR RN . A . Coor e . .



' that 1t prov1ded. them w1th an opportumty to take addiuonal courses

= exammed college perfOrmance of Advanced Placement Program students

‘

sacr1f1ced hlgh achlevement in college courses as a result of . ,:, Weos e

- sk1ppmg 1ntr0ductory courses. '
L

'..'-'(51gn1f1cant at the 0.05. level

'="passed some prel:tmmary courSes An college d1d as well m subsequent i

r.courses as thelr regular progress counterparts. : AT ;_ -

.Chl square analysm showed that the dlfference between grbups wasg not

'.to by Jones (1975), who clalmed that the program's record 1s :.". :.‘

o ‘ °. o ' ./“\') .
questlonnan'e 1nd1cated that 27 per cent of the resﬁohdents maJ ored

1n science, 21 per cent in, mathcmatlcs and 14 yer. cent 1n engmeermg, L
\

H . .
IR . v

In commentJ,ng ‘on the course fully 90 per cent sald they would ’ e

Whlle only a few stated that they recelved

z . o -

recommend 1t to’ others.

thelr degrees earller as a result‘of advanccd placement many sa1d IR, i

1n mathemancs or 1n other areas of 1ntere5t " SERCEE I ; .' A
. -‘- /’.,‘,".x : ,.:-,: : ‘

Bergeson (1967) c1a1med that several 1nvest1gat10ns whlch oL

. t
' S

o

concluded t}nt theu’ performance w,as above average. Howe‘ver; he .

pomted out these students w0uld be assumed to be above thc pormi - -

academ1ca11y to begm w1th and would therefore be expectcd to do- well

He made an attempt to: answer the questlons of whether accelerants

A .'.
(3

To do th1s, he compared the academc " e S

performance of matched ‘regular progress students wn;h that of N

.,

accelerated students 1n subject a{‘eas where they had rece1ved credlt ‘_'_‘»7': .‘
§ LN 9 . e e
Over a- three year perlod 108 pan-s of students were matched on .

tt

<. s 40

ex SAT sub scores and part1c1pat10n in, the grade crlter {n course. o

o L T

He concluded that students who had
B

° -

'part1c1pated 1n the Advanced Placement com‘se and consequently by- n :

H . d, PRI L ‘ S,
The success oj the Advanced Placement Program was also attested

-
« .t




-, ) -f".ﬁ’ PSR

o

¢ :
ph1losophy of acceleratlon.. He clarmod that the obJect:wes of thc

éxcellent and that the Advanced Placement Program students are ,among

the most successful in higher education Fm‘thermore hefclaimed
that desp1to early fears, collcge standards were not destroyed nor

the 1ntegr1ty of the degree comprom1sed
It should be noted that the Advanced Placement Program 1s not

. 1-,
v : . . L

wlthout cr1t1cs For example Grossman (196‘2) questloned the whole,‘,'“l

it

D"'b

‘4.

. 'program have broadened - many Advanced Placement students have no

g .
,,M

1ntent10n"bf magormg 1n matbematlcs, scbence or englneermg and

g thereforc ha‘ve no need of calculus as' a tool many take Advanced

: Placement Mathematlcs in order to av01d college mathemat:tcs al togother

‘get a head start on collegc calculus’ Grossman 5 stated mlsg1v1ngs o

‘-abdut the goals and the quallt) of the program should serve as a :

R

: ma1nta1ned R - ST e

»
B

Furthermore, "in. the maJorlty of cases the opmmns of college i
. .

. Mathematlcs teachers are not too cornpl1mentary regardmgu the

> A

Abackground and ab1llty of the Advanced Placement students " (p 561)

4

,Grossman suggested that enrlchment \~1th a varlety of top1cs (matrlces

computer sc1ence probablhty,.etc ) would he preferable to try1ng to

‘

__’_

L warnlng that any h1gh sghool course wh1ch has ‘the. potentlal of

prov1d1n°g advaﬁ"E'ed placement or college cred1t to 1ts graduates

should be closely morutored SO as to a55ure that h1gh standards are

4 O . . e
. . , . N J ‘

Jones (1975) acknowledged that,- there are problems assoc1ated
ez, &L .

31 w:Lth Advanced Placement the mam ones be1ng the vanety among

the colleges' cred1t grant:mg pollc1es. Another is. the questlon of

i

Tl



7y

!

e

. veighting scores.in deciding class rank. This latter problem is a

serious one locally, where post-secondary institutions :other‘than"

~Mé?ndr-i-a1 make no di~st"inction betwe‘en 'mathemati'ce streams.. Jones'

3 & N " N
advu:o vas. that extxa welght be glven Advanced: Placemcnt work :md

;o ,4... . R .

that th1s should be clearly d1scernib1e on the school transcrlpt..
When companng the Unlted States Advanced Placement ngram 'co c

the Newfourrdland llonours Mathematlcs coursc, there are some

-

1mportant dlfferences The f1rst is in- content. The Amer.\can
Advanced Placement course is a Grade XI1 course 1n calculusw the
Newfoundland hrgh school program ‘ends with a Grade 'XI course in -

. algeb'ra and trigonometry Grade’ XII Advanced Placcment students

N

are do:Lng work normally covered in a full year college coursc.

Dependlng on their performance and the college they attend thcy rnnv '
1'] .
be offered One or. tno semesters of credxt and/or adVanced placcmcnt

u..g

Locally, Grade'Xl students 1n the honours stream cover most of the
content of a one- semester college course 1n algebra and trlgonomotr)
= If thelr achlevement is good, they are offered advanlced placcmcnt but
.no crednt. ’I'he questmn of credlt 1s presently under dzscussmn, and
a t.entat1ve solutmn has been proposed A new lmked course., number.ed
150 A/B has been approved for the academlc year 1978 379. The oours;:e_':
‘ content 1ncludes the: matenal from Mathematzcs 1010 and 101] Grade;'
XI Honours Mathematlcs graduates are gwen the opportun:u:y to reglsterl.
‘for 'the . second half of thxs course and to recelve two credlts upon '
1ts successful completlon To quallfy for adm15510n to Mathemaucs’

-

150%. students are requlred to wnte a test adm1n1stered by the




:"".z,Amcrxcnn college teachcrs from the beg1nn1ng, had :mput 1nto

Mathematics 'Department of the University and based on the material

' ot

covered 1'n Mathematlcs 1010: _
.

A major dlffcronce bethcen the Amerlcan Advanced Placement :

, Program and the Ncwfoundland Honours Mathematmﬁ progr'\m 15 the

".amount of: 1nvolvement of the col leges 1n the h1gh school program

t

‘ thc syllabus thc constructlon of the uemmnatlon and the gradmg.

' ’On the other hand the l\hthematlcs Department at Memorml does not

s

'_set thc syllabué for the Grade X1 Honours course, It plays no

d

¢

part 1n the constructlon or the marklng of the examlnatlon Y In

fact an& studcnts can be adml tted to Memorial on thclr pr1nc1pal'
. i .
'recommcnda't-ion, ,thcrgy% no compr’ehensive examina‘qion 'tliz_zt, 1s t‘aken -
by all Honours students L ' E S - ‘;'
In the be’gmnmg, the Amerlcan I\dvanced Placcmcnt Program was
) : B S
del1bcrately de51gncd to: match ?B typlcal college course as closely

.aq posSJble and arrangements i th the collegcs for credlt and/or
advanced standmg were made before the course was offered in- the

high schopl‘s. . Locally, the Uonours course w}g oneé component' of a

reorganized't-ri-leVel.mathcmat_iics' 'progi'ain". ’I'h'e p]'anning sthges,\qe_éré’-'
not marked by such. close consultatmn w1th the unlver51ty nor by

prlor arrangements for acl\nowledglng the superlor mathematlcs

P
training of the graduates of the Honours“couzj‘s;e. E

In spité. Ao‘f' fhe d?fffercnce"s 'between the two, situafion_s',‘ __tho" :

st

pr1nc1ple of rewardmg supemor h1gh school preparatlon 15 a -

. S1gnlf1cant c’ommon factor lt seems true to say that collegeu

s LR
- . ’
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performnnce of Advanccd Placcment; students in thc Unltcd States has

\ R, o been more’ than satlsfactory lee\use, the pert‘nrmancc of Grade XI W

llonours Mathematlcs students 1n \"ewfoundland who have been admlttcd

to Mathcmatlcs 1011 has Just1f1ed thc advanced placement glven. / The

s . N P et e
LR K - - N L . A '

REE TS .‘ ‘4.,.

: pz:ess:.ng questmn now 15 whethcr’ umvers:ty cred1t should be awarded.l S B

i : i’ L ; L
O :\' , ) .- s f" ’." e N . ':; -
o~ L U SUMMARY )
" The l;Lterature rclated to predlcuon suggests that the most e L ’
accurate predlcuon of academ1c success can be mddc whcn one uses R oo .

a numbcr of pr}dmtor varlables, 1nc1ud1ng measures of ablllt}’, e

o o : 'aptltude and past achlevement In V1rtua11y all the reported

:':"j“- Looa ‘A:..'.e’t5d1e§ concerned \x’lth’ the performance of college freshmen, h1 gh %

e al o ..sc‘hool grades appear as a varlable Indeed, 1t has been clalmed ‘\ t‘
: - | zh;hBraswell (1978) that the high school recocd 'is the most 1mportant,, "':
. ." } ,:mdmator of readmess lf‘or college work ngh school grades Were "’-,;’_.'";_,A ::,.':' ~1 Wi

: - o used as the’ prmmpal Predlctors 1n th . in vestlgetlen nct cnly : S f }

, ' i : 'because of the1r demonstratecl usefulness, _but al so for the very , -_ :__._e—»—-«—~

‘. . 'practlca'l reason that they are readlly avallable* and currently used

P by Memorml Un1ver51ty in- adm1tt1ng and placmg students.

.

'I‘he exper1ence of the Advanced P%cement Program 1n the Un1ted

i ' States lndicates that it. is p0551b1e for students to do college work

y _'wlule st1ll 1n hlgh school and subsequently to bypass 1ntroductory ’

i college courses w1thout damage to then ac°adem1c progress ThlS

R study 1nvest1gated the rec.ords of accelerated students 1n ", R

‘r'.'x" F i ¢ - : . . :. > A ‘ y -._"_“ \

: < ‘ . - R 2

:' ‘ . . g I ;f;'
i i . Lo ' . ) Bt
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E e ... mathematics,courses at Memorial. University, with.a. view to - .
C 0. o 0 P determiniiig whether ‘advanced:'standing and credit were justified

PEREI
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: o¥ T foXsich- students.
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DATA AND PRUCEDURF

"-"I’he pr1hc1pa1 purpose of this study was to determlne the po'wer

of varxous mcasures of hlgh school achlevement -:m predlctlng

-x

. e, N y
Y N ,‘, ° K

performance in: flI‘St year umversu;y mathemattcs courses. The
courscs under cons1deratxon were the follewmg O il

Grade XI Matmculatmn Mathematlcs : Th1s pourse 1s the flnal

N - 55 ~,9, 5

RV \ T
Sy )'ear of the matrlculatlon program m mathenatlcs.: 'I‘hls program, the
core academlc program of ’the hlgh school covers toplcs 1n algebra,_"l

e '. trlgonometry and geometry It 15 moant for the maJonty ot‘ students

4- . < . N
er o . ./

and 15 expected to prepare them for a. var1ety of pursults at the

o L . post secondary leVel “ ""];"_ ‘ "., } . VB
: ~ S - ‘Grade XI. Honours Mathematlcs This ts the eulmmatlou of the
" 3 Y whonourss program, :mtended for the top 1‘3 per cent of hlgh sehool
_:fjw’.: 3 " ‘students. )It 15 a course 1n 2l gebra ’aod tr1gonometry ‘and covers » ?.
. - much of the content of Mathematlcs 1010 ) ;:
R L T AT RO . o . . S el
I : " Mathematlcs 1010 - Thls 1s a course m pre calculus mathemat1cs.

"v;_:'ts ba51c theme*rls the study of functlons 1nc1ud1ng algcbralc,:

L 1 gar:,thmu:, exponentlal and tr1gonometr1c functlons. It 1s
E the flrst semester mathemaflcs course taken by most students at z

Memorlal and 1s a prerequlslte for all subsequent courses, except

bu'_".- ,44‘ ~ 1

Mathematlcs 115@ and 1151 The latter are specml courses for
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a - .
. Mathematics 1200 - This is 'thc saifc courscas Mathematics 10i0,.

¢

.

with the same final examination. llowever, Bt meets for an extra
“ . N
hour each week and is taken by students who have been.away from'the

study of mathematics for more ‘than a year or who have demonstrated
- o 0 o b

weakness in the subject.”
. L

v

Mathematics 10lF’ - This-is a non-credit, foundation course,

. o inteﬁ'dgd to impffove the proficiency of students who have entered .
5 © . - .
"Mcmorié{l, with poor marks in the subject. It provides review of
Y . .. ' _— ‘ . i
high school m:'xterial_ and introduces topics to.be.covered .in Mathe-

<

matics 1010, & ) .
< . .
- . C X o ..
. : Mathematlcs 10\11 - This IsAthe first course in calculus for
’ oy
- ' ,a' students at Hemorlal Umversn:y It provides, an intuitivec intro- -

. s, ) ’ s,

ductlon tor lelts -and cont1nu1ty, stﬂdleq the rules of dlfferentlatlon,

’ ' ’ . 4

the app11cat1on5jo.f the der1vat,1,ve7;_and gives a, brief Introduction to

v
. . « R . ‘.

. \* o, integration. ’ ) . ! .-

-
' .

. v o . s
((\‘ . A specific purp(')se- ofs this study was to estabtish criteria for
. . ° % - N ’

o aé!mssmn mte Mathematics 1010 or ]200 This was done by using

g S regressmn equatmns to help det‘brmlne reasonable cut-off marks for”
L © 3 3

. . Al
Y . N \ * EN ] Y

~u

- .entty from’ Grade ‘XT Matr1cu1at;on Mathematics into those courses,
. ~ . ' N 11 ' e - ° .
T ’ . rathér ‘than Mathematics 101F. It was hoped thus to avoid placing

o
.

- . oo s’ﬁucients into a course wimich ‘they" v’vex;e very likely. to fail. For

L& , . .

: ) '_" “) ) students gi‘aduatmg from ;he Grade XI Honours Mathematics program,
o . — o predlctlon of‘suc(:ess 1n’Mathemat1c§ 1010 and 1011 was sought. All

T T a analy;ls was don&'separ;tely for the three categories of students "

. ~ " ‘ ‘ . ° . .

S . - under co.nsiderat'i'on. Th?‘efcategories ‘wej‘e the following: ”

N . - . e Nt

. - . ¢ " . - . . . 2
v, . N K
. . B .

‘. . ". ] . . v

-
’ ° *
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Type 1 - students from Grade X' Matriculation who took Mathcmatics

- 1010 or 1200 in their first scmester at Mcmorial.
N ¢

4

P ©32

Type 2 - students from Grade XI lonours who took Mathematics 1010 . 4

in their first semester. ’

a
!

Type 3 - students from Grade X1 Honburs who took Mathematics 1011

Q| .
in their first scmester. . © - ° L h
. ( ‘SUBJECTS P i
§ .

The' subjects ﬁér the ﬁrﬁﬁiction study were students who took

L3
o .

Gradé XI in Newfoundland ‘Schools in 1976-77 and who took either:
L} ' . .

i ! . . -
- Mathematics 1010, 1200 or 1011 at Memorial University in the Fall
« 7 *

‘together,, since these werc equivalent courses.

., - The main part.of the study was.dirccted towards students who .

wrote Grade XI Public Examinations. A separatc analysis was also

.

. D /;
semester of 1977. Students in Mathematics 1010 or 1200 were grouped

¥

'

made for students who had entered Memoxial on’ their school ﬁrﬁncipél‘s:

4 .
© <

recommendation. ST .7

> . - . ., . N
the-'required glat;; were complete, were included ih the study.

" Studenfs for whom any of the reélevant information was missi.'pg were

r v
¢ o

excluded. Also excluded wepe étugents:whos_e reported final grade

s ;

+ . M . i

oot . P : - ' . . N g
+ in first year mathematics courses is a composite of term mark and

T . . ° . - " ' . N ! il :
‘. -final examination wmark, it was assumed that any student vho received

& i

' a grade of zero had in‘fact dropped the course. Thére were five
o students who-were 'excluded from the.study’for this reason.

t

P
B
M
“

;-The;re was no random sampling of students. All students for khom

in Mathematics at Memorial was zero. Since the final grade awarded

&




VARIABLES

The criterion variable was the mark obtained in the mathematics

P

cotrse taken during the first scmester at Memorial, eithcr.Mathcmatics
1010, 1200.0r 1011. This mark is normally the average of the mark
obtained in the final common examination and the mark awarded for
fbrm work. When the term mack is less than the final exam mh;k, it

is the latter which is awarded as‘finalvmark. For the study, these

marks were obtained from récords in the Office of Junior Studies at B )

Memorial, - . o ‘ , :

The predictor variablcs used were the -following measures of
[ * ’
high school achicvement:

Grade XI Public Examination Score in Mathesfatics (PUBLIC)

v

These examinations are administereg by the provincial Department

of Education. They provide a common measure of achievement for all
“students throughout ‘the province who takc them.

Grade XI School Examina€ion Score in Mathematics'(SCHOOL)

‘o

This is the mark iwardéd by the schodl for the year's work.

It is
generally b;sed on several tests administered thfouﬁhout the‘yéar. ; \i
For those students who qo not take the pu?lic ex&minations, it is. ) -
the mark submitted t; Memorial as the entrance mark. : .
Grade XI Cdinpositc Score in Mathematics (COMPOSITE) ' , . Ty
This is the average of tﬁe.PUBLIC ana SCHBOL scores anddis the mark o

submitted by the Department of Education to Memorial as the emtrance

mark for all public examination candidates. ’

O T LT PRIERCE 1 - SOAT- ey AR L TR
14 . . . R . . o

L aF B




‘

Grade XI Overall Average (GR. XI AVE.)

This is the dverage of the marks obtained in the five Grade XI

subjects used to fulfil the university's entrance requircments. The

o

subjects must include Enplish, mathematics, a laboratory science,

¢

either a lgnguage or a SUBject in‘the soéfaf studies area, and‘an
elective.

For studénté who wrote Quﬁ&ic examinations, all mathematics
scores Qere made available td’the'ihvestigatbr througﬁ‘thé éoopexation

- of the Division of Instruction of the Department of Education. All , ‘ k;\\
other information was obtained through the Division of Junior Studies

I -
at Memorial. ’

.0 e 4
School size was condidered td be a possible factor in the

£ . ‘. ) | . \
predictive power of Grade XI Matriculation or Honours Mathematics .

marks. 1t was. assumed that s;hool size would influence o

L~

-the decision on whether both the hgnours and mat;iculation streams
could be offered. This decision would in turn affect the make-up
of the matripulatidnlclass. .The size of the Grade X1 enrollhent in
all Newfodndland schools waéyobtained from records at\thé pfovinciai - S
Dgpartment of Edﬁcgtion. A preliminary ciassificatioh of school ;ize
in mulfiples of twenty was made. The distribution .for tﬁe 166
échools involved is ﬁresented in Table 1. Sﬁﬁsequently,;thc schools ! é
were grouped inéo four categdries of appro;jmately equal siie, és' ;;

Group 1 (0-203 Gr. XI ;tudgnts) -- 50 schools

Group 2 521;40 Gr. XI students) -- 47 schools

Group 3 (41-80 Gr, XI students) -- 40 schools ' :

Groupm4-(81-480 Gr. XI students) - 29 schools ' v

[T
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TABLE 1

Distribution of schools by Grade XI clas:s size,
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Numbey of 50la7l27 ’

Schools' slels|e|l1]olalolof2l|{1lolalrfalofifolofrq.:
! ., . w’5~] '. V{"-_h:‘ 5
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It was éssumed that Group 1 schools were not 1ike1§ to bé'inja:poﬁition )
‘to offer the honours courée.in mafhgmatics,.and that thé’prébahility of
its being of%ered Qbul&'incréage with s;hoo] size. Also, while

Group 4 had,the.smallest number of §;hools, it would acgpunt fﬁr'

o

most of the "students hy virtue of the large Grade XI enfollmoﬁt,

- Subséquent ana{ysiéﬁof data on the main group of students in the \
@ study,\name}x_;h@se who took public examinations in.1977, showed the ’ I
- n~ . . N .
following distribution. o .
TABLE 2° . /
Distribution of Grade XI public examination )
candidates in mathematics by school size.
SCHOOL SIZE | MATRICULATION | HONOURS | TOTAL | .
. iy " 15 1 16 | \
z 19 6 85 - : A -
3 © 96 39 135 _ ' ' '
4 207 181 388
. 397|227 624
AN I
p \J
i
. g
S 'ﬁ::ufgfﬁgﬁ¥??ﬁfpt»'g e g e i




PROCEDURE

1 :

-
—

f

The main analysis employed in thls study was regression

analy51s. Thls is a statistical technlque for analyzlng the

relat1onsh1p betwcen a depcndent or cr1ter1on varlable and a set of

independent or predxctor varlablesr Dne of thc main uses of the

L

techn1que as a descrlptive ‘tool is;to fJnd the best 11near pred1ct10n E

3

cquatlon and evaluato its predlctlon aCCuraCy ‘ -_"]‘.,'f.

u

The program used: was the SPSS Regress1on Subprogram wr1tten by

J. Kim and F. Kohout and appearlng in Statlstlca] Vackage for the

Soc1al Sciences (Nle Hull, Jenklns Stelnbrenner .and Bent 1975).

A potential problem to which the authors call attention’ is that of

. multi-collinedrity or very high intercorrelations amon the independent

variables. . They point out that the greater the' interdorrelation.of

£

the independent variables, the léss the reliability of the relative .
t . . . L r . - _. .‘- o e
importance indicated by the partial regre551on coefflclents.. They,

clalm that when extreme mu1t1 collxnearlty @G. e.. 1ntercorre1at10ns in

the 0.80 to 1.0 range) ex1sts, there is no acceptable way fo perform

regre551on dnalysis u51ng those varlables. ‘They suggest as p0551b1e

solutlons, the'creatlon:of a néw.var1ab1e whlch 1s a composite of the

.

hlghly correlated varlables, or the 1ncluszon of only one of the- set

. - [ . l; PR L
“in the analy51s. L LT : o oL

»

s

The nature of the predlctor varlables avallable for thlS study

was such as to make h1gh 1ntercorre1atlons very 11ke1y It was thgre-

fore dec1ded to precede any. regress1on analysxs by a. study of the

zero'order correlations among the var:ables and to use th1s in- dec1d1n2

Nk ‘




The Pearson T 'meas‘ures “the stre.ngth of }Ae re]atlons]up and 1nd1cates
comphted r-values were tested agalnst the null hypothe51s' pyc?ﬂl

-dev1atlons for each varlable.. These statlstlcs were useful 1n

. decided to investigate the difference in performance among school

37

which variables to include in the regression equations. The SPSS *

4

‘subprogram PEARSON CORR was‘used. It computes Péarson product

moment correlatlon coeff1c1ents for pa1rs of 1nterva] level Var]ablcs.

the' "goodness of f1t” of. a, 11near regre551on 11ne ‘to the data. The |

Thc PEARSON LORR subplogran also’ supplles means and standard '

lglVlﬂg an oyerall p1cture of the level of performance 1n the courses -

under cons1derat10n fo; the various groups of students.

: f ' ‘ ' X ’
School size.was coded as an ordinal but nat an interval variable.

'y

"As such, it was less appropriate as a variable for the regression

analysis than wére theé variols examination scores.- Thercfore, it was

oL

o

size categories as a preliminary step. This was done by performing

one-way analysis of variance using school sizéfas'the'independent'

gvarlable. Thé'dependent variables for these analyses were the criterion

v .

variable MUN MATH and "the predlctor variable composm The'spss" o

subprogram ONEWAY. was used. It outputs a standard analys1s of var1ance L

°

summary table “showing sums of squares degrees of freedon, 'ean

squares ‘the F-rat1o formed‘by dlv1d1ng\the between—grouﬁ%mean square

'by tqe,w1th1n group mean squaré, and the 51gn1f1cance of the obta1ned

F. The null hypothes1s to. be tested in each case ‘was that there was'

" no significant dlfference in means on"the dependent varJable among

the school siz€ groups. _ ' e g

vo



B unlver51ty, (1 e. Crade XI COWPOSITL mlnus MUN MATH) for the re]evant

' groups

A ’ 1
" 4

The results of this analysis gave some indication that school

size might be a factor influcncing the predictive power of

L ’

Grade XI compos1te Mathematlcs scores in at least some cases. In

an attempt to ponfrrm'thls the ana1y519 of-varlancc vas: followed
'p withta-t-test on,tné'decllne in scorcs-fromsh1gh schoOl to

W .

I -
-

‘.

Once the prel1m1nary ana]yses werc completc, the regreSSLOn

- analys1s was begun. It was hopcd that:suqh analyslp‘would 1dent1fyl‘

“.approprrate Qut—off~marks ?dr'ehpry,into Mathematics 1010, ‘so that

only students with a reasdnablc.rhance of success would be admitted

into the course,

It was felt that ihe~1éast cOmplicated criteria for admission
would be obta1ncd by usxng a -simple blvarlate equatlon 1nvolv1ng only
one predlctor var1ab1e Such equatlonq werg gencrﬂted us1ng the

Grade XTI Compos1te Hathematlcs mark -as predlctor, for all three

’ student types - Grade XI Matr1cu1at1on to Math 1010 Crdde XI Honours

<

‘to Math 1010, (‘rdde X1 Honours to Math 1011

Multlple regresslon equatlons were alsd generated us1ng

"Grade XI Comp051te Mathematlcs score and Grade XI overall avera;e as”

the-two predlctors Tﬂg SPSS subprogram'RECREQS]ON was' used Slnce

'the b1var1ate analys1s»had already been done s1mp1e rather than"'"

.‘_’"

‘stepw1se regre551en was. uséd. The program, -in addltlon to supplylng

\

- the. regresszon coeff1c1ents for the equatlon outputs the multlple

.

correlat1on coeff1c1ent R R and the stdndard error of estlmate SEE"




.

f~r651du41>. in thc blvatlatc anﬂ1y515 the regr3551on coeff1c1cnt B

<O

39

+

The multiple R can be regarded as a simple r betwcen the actual and the
. ' ; S . LTS L L )

predicted values of the criterion variable. R2 measures the percentage

of the variance in the criterion variable that is accounted for by '

the comblnatlon of predlctors It reflects. thc overall accuracy of the

P

prcdictnon equatlon Accuracy 1n absolute unlts is’ reflected by the
.. I -
“SEL whtch can be 1nterpretcd as the standard devxat1on of thc

I . . Y '4<n

(./

is the slopc of thc regr0351on 11he and 1nd1cates the expccted change

.

in thc cr:ter;on Y Wlth a change of one unlt 1n the prcd1ctor X. In

multlvarlate analysle the part1al regresslon coeff1c1ent B stands

>

for the expected changc in Y wlth a change of one unit, in the’
predlctor Xi whgre the other prcdlctors_are held constant.
In addition to the students who wrote public examinations,

there way a'large number.of students who had entered Memdrial from

accreditcd schoaﬂs or on thelr pr1nc1pa1 s recommcndatlon. There

O}
L .

;werc 148 suchi studente for whom all releyant-ﬁata'were ava1lab1e.

- . . - > . o .

« A

. Means,?stdndard deviations "correlations and regression .equations werc
. 4 N . *+ !

6btained for these students in separate andlyses.

'

‘ Afl,computatlons were performed by the Computlng Serv1ces at

s

E Memorial Un1vers1ty on NLCG IBM, 360/370 computer Results areAHt'

vreported in Chaptcr 4. .' - . .ﬂ‘ S

.FOLLOW-UP OF GRADE XI HONOURS GRADUATES;
- \" “Q,-. . ‘ -

The secondary purpose of the'stﬁdyﬂwas to‘proviae'informEtioh Ce
] ST . L " D > .

“ - !

on -thel performance .in  university mathematics courses of. those students

{ P I e btnd N oo




)

, . >

who moved directly from Grade XI Honours Mathematics into Mathe-
matics 1011, 'thus bypassing the usual first semester course. It
was.expected that such information might be useful to those who

are respon51ble for- making reconmendations with’ respect to‘

advanced placemgnt and poqs'.lble credit for successful Grado X1

-

A

Honours Mathematlcs students

SUBJECTS el F N

The flrst graduates of the Honours program entered Memorial

- Un1vers1ty in September; 1976 Students who.were enrolled in
. B ‘. , P .

Mathematics 1011 in the Fall term, and whose student numbers

identiﬁed th'em'as 1976 entrants were selected' as subjects. While

the pre-un1vers1ty records of “these students were not exam1ned it

was assumcd that except for a small number of students from outside

the prov1nce, they would be graduates of the Grade Xl Honours

e .

program who hacb been permltted to by pass Mathematlos 1010 '~A11 -

1nformat10n used in ‘selecting these students and in. Investlgatlng

N

thelr academ1c achlevement wa's obtalned from records of the Reglstrar s

-

) Offlce.at.Memorlal Students on the Corner Brook campus were

1nc1uded in- these data,

- ) ~

For the students who entered Memor1a1 1n September' 1977,

'informat1on waS‘obtalned'd1r6ct1y from the Q£f1ce.of Jun1or Studies'

- - ) e - ’

S at Memorlal VFrom~their récords, it was possible to identify

Grade XI. Honours graduates th took Mathematlcs 1011 in their first

seméster and to examine their’ a;hlevement in the1r first year. of

.university work. - -~ | A L e

LY
- .. - . s

>




e

@

Honours graduates would makc it p0551b1e for 1ntercsted studente

_second year of study. A breakdown of faculty and maJor was: made .

DATA
There were several questions of interest. The first and

most important was relative to the performance of .these students

in Mathematics 1011, namely, could such students be réaSOnehly
.sure ef 3uccess.in'thet.course? To - examine th;s matter the mean

.scorcs were calculated dnd the dlstr1but1on of grades notcd for

._g -'

the studcnts concerned in cach of the years 1976 and 1977

r

. . . 1
Tt was hoped that. grantlng advanced placement to Grade XI f -
L

1
-

/
to take alternate: courses in mathemat}cs at the first yecar level

" or beyond. A.second question, therefore, was related to the

: : - < . s
riumber of mathematics courses taken by these students after their

first semester. Records of mathematics courses taken and grades

.

obta1ned were dvallablc for 1977 entrants for the first and

".5'. .

second semestcrs of ‘the 1977- 8 acadcmxc year, ‘ahd for 1076 entrants
for three semeqters of '1976-7 and the er%t two semesters of 1077 8
It was also of interest to determlne whcther these %tudents
vere pursu1ng thelr‘unlver51ty studles,ln,areHS»telated to mathe-
matics. ‘Since'first year students are frequently quite indefinite
about their>facu1ty and major, data related to these factors were

collected only for thé 1976 entfanté' who have now“completed their

3

_(

for® those students who had gpec1fled the1r ch01ce

- The relevant 1nformat10n is reported in Chapter 4,



SCOPE AND .LIMITATIONS

4.
| .
4 .

. The subJects for the pred1ct1on study were drawn from 1977 PR

entrants to Memor1al Un1ver51tv Erom Newfoundland hlqh schools. ‘ 'ﬂ'~e3‘, ‘”,T»;:r,g
Only students who took Mathcmatlcs 1010 1200 or. 1011 1n the1r.“'jl’ - ;:frrafi

'flrst semester were 1ncluded Th15 meant that there were two PR '”;f'ﬁ‘f';*?:ﬁ
L AR B '7:‘/‘ ;,;a" Y
'maJor groups of flrst yean mathematlcs who were dellberately RERNE
. - ’ ,-‘ AN ‘,' ' ) " ) Wy . "/ ' L “-."‘.‘.v“‘ . -
.rexcluded from the 1nvcst1gat10n ' “~ roo e f;;vruf“ A

The: first. of - these was the group- of students who took Mathe-

v

.mat1cs 1150 as their. flrst semeSter mathemat1cs coursc. Thlsrls a.

v

spec1altzed course for proSpect1Ve prlmary and, elementary school . , f o
hteachers. Its content is less he1v11y dependent of a mastery of

hlgh school algebra and trlgonOmetry than is the case w1th other ~

I “ oo Lo
f1r5t-year eOUrses. Moreover,.the rate of student suecess 1n - U
’ Mathematlcs 1150 has been generally satlsfactory.‘ It was felt ~' G ,r'-i”f:i i

[ N

*therefore that there was no. 1nmedlate need\tg.establlsh cr1ter1a for B
'-entrance 1nto th15 course other than an 1nterest in: pursu1ng a

-teachlng career *,. 7

0

The other maJor group not spec1f1cally con51dered was the—group EEE

k of students enrolled in Mathematlcs lOlF Thls course Was des1gned

L‘ F "

for students who were Judged 1ne11g1b1e for 1mmedlate entry 1nto ;

Mathematlcs 1010 or 1200 Consaquently, any crlterla used to admlt
E students 1nto theSe courSes would automatlcally determ1ne who would

'_be requ1red to take the fbundat1on course ;“'

It was hoped that. a. thorough exam1nat10n of the Grade XI and flrst

v,

i
A5




’5uhstant1a11y from one ycar to the next s ‘f‘ﬁfi,ﬁ“ﬂjjf,”'“

Iftests.A Factors llke ablllty, attltude, aptxtude study hablts,

*‘undetermlned ”“lﬂ.a'-;f Tzf:‘v LT .:u7.js""f-?

''''''''

semester unlvers1tv record of one year's class oF students would

revcal 1nformat10n that wouId be useful Ain decision maktng 1n

v

‘ other years.. Honger- 1t must be aéknowledged that any attempt

to generallze from the class of a glven year to thqt of: anothcr

Al B Lk

year mustxbe made w1th extreme cautlon. A large number of T

o varlables affect student achlevement and some of these may change ’

AR . . '.,’

K

It 15 1n the matter of'varlables that the most Serlous

. - . . S .
T v PR Y

v Y

Ch
11m1tat1on of thﬂs study 11es.f The only data normally avallable .

on- students enterlng Mennrlal are scores ‘on achlcvement tests.g Past

-

achlevement is generally acknowiedged to be thc best smngle 1nd1cator

.of future sucpess; it is also ¢he most easlly quanttflcd of the

~

“1variéb1esfbbliqﬁed to 1nf1uencc achlevement Stlll, 1t accounts

for only a portlon of the var1ance An student scores on achievement

-

soc1o econom1c status are, apt to 1nf1uence how well students do

‘.' . . N . PN N *\"’

Unfortunately, thése factors are harder to measure than 15 achteve-

x ..,\

ment.' In the case of entrants to Memor1a1 no data related to these

H . \

A ,varlables are avallable.‘ Consequently, none were used in thlS-

- 1 .

study, so that the relat1ve contr1but10n of these factors to the

,varlance on scores 1n unlver51ty mathemat1cs courses remalns _'1,L‘

-

'
IO BN

\;ASuchlstudles-can; at'best estlmate W1th1n broad 11m1ts, what ce:ta1n

hrs

fgrOups of students -‘are. 11kely to ach1evex No predlctor equat1on can :

Ve -y

_:tell what'an 1nd1v1dual student w:ll achleve. Therefore,(those who

- __v.-‘ N .,‘\

Thls study shares a 11m1tat10n 1nherent in any pred1ct1on study

T U
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CHAPTER IV o,

RESULTS
\

“«, A
<@

PREDICTION STUDY: PUBLIC EXAMINATION CANDIDATES
- k]
/ 4 ‘

The major group of students considered in the prediction ' ﬁ

study werée those who had completcd‘Gradc I pdbliz examinations _
in June 1977 and who registered for Mathematics 1010, 1200 or
1011 at Memorial University in September, 1977. There were .

624 such students for whom the relevant data were complete.‘ A

4 -~

summary of the results of the analysis of data for these students is .

e
provided in the tables below.

- v

\ A}l analysis was done separately for each of three studént - g

a
B

4

groups classifi®d as shown in Table 3.

TABLE 3 " .

Classification of students according to mathematics
courses- taken in high school and at Memorial. s

n

SROWP | Grade XI gnd Uni&ersity Mathematics " Number of Cases
ol Matricula@-cm-Math. 1010 or 1200 397 d
2 Homours -  Math. 1010 ' ; 130

. : |
3 Honours - Math. 1011} 97 ‘
1]

° ! = e
)
Q9

The first step in the data analysis was the determination of

the coefficfents of correlation among the variables. These are
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reported in Table 4 (page 47). The variables are Grade XI over-

4 »

all average, mathematics mark awarded by the school (SCHOOL),

“mathematics mark obtiincd in the public examination (PUBLIC),

average of scthool and public examination marks (COMPOSITE) and mark

-

.in~mathcmatics course taken at Memorial (MUN MATH). In examining

o
-

o .
correlation of the predictor variables with the criterion variable,
O p

.

MUN MATH, it can be noted that the highest correlation coefficient

was obtained from the COMPOSITE score for the first two groupgv

For the third group, the PUBLIC scorc yiclded the highest

cécfficicn;s. Rll correlations were signif{icant at the .001 level,
L .

indicating that the variables were suitgblc for ﬁse as predictors

of success in college mathematics. However, the predictor variables
were hfghly corrélateé with each other. Ih all thrce groups, the
corfelation'bétween SbHOOL‘and COMPOSITE scores and.betwccn PUBLIC
and COMPOSITé scores exceeded 0.§6.. indecd, high correlation had
beén expected here in views of the way in which the copposite scorc’
Ta; caiculated, ~Becau:;b of this multicdllinearity, it was decided
not to inélude all three Crade XI mathematics scorcéfin the
regression analysis but to use only the COMPOSITE scofe. Not only
was ‘this score a good cbrre;ate ofithe‘MUN MATII score for all thrge
groups, but it is also the mafk that is routinely supplied to
Memorial as entrance mark for public examination candidates. .

A measure of overall performance in the courses under

consideration is provided by the means and standard deviations of .

~

sco‘s. The;aje data are reported in Table 5.

. . J
f - L -

-2 L




.
\\.
\ | .
\ TABLE 4 .
) Coefficients of Correlation among variables for —
* the threc groups of public examination candidates.
= -
i STUDENT TYPE N}- ‘f GR. «X1I .AVE ~.SCHOOL PUBLIC COMPOSITE MUN MATH
i ) Lo : '
< 1 397 i 1 D.66 0.57 0.68 0.57
GR. XI AVE 2 130 1 0.68 0.58 0.69 0.58
3 P97 1 0.73 _  0.64 0.75 0.51
. 1 © 397 : 1 0.64 0.88 0.61
SCHOOL 2 , 130 1 Q.66 90 0.63
3 i .97 1 0.62 .87 . © 0.39
f .
1 397 1 0.93 0.65
"PUBLIC . 2 130 1 0.92 b 0.70~
) ' 3 - 97 ) 1 0.93 0.61
; . 1 P 397 : 1 0.70
' COMPOSITE | 2 I 130 . 1 . 0.73
‘ i 3 .97 ' , , 1 - 0,57
i ‘ i : I3
' , 1 o397 vl . 1
MUN MATH ‘ 2 i 130 1
' 3 .97 1
1 ' !
—_— = )
= .

LYy
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TABLE 'S
: q
Means and Standard Dcviations on predictor and criterion *
variables for thé three groups of public examination candidates.
1 Y 1 ] A
‘ Group 1 1 Group 2 Group 3 ,
. (M - 1010) (H - 1010). (H - 1011) . -
. N = 397 N =130 ° | N =97 ‘
8 . ” ! . ’
VARIABLE Mean S.D. : Mean S.D. Mean S.D. .
. GR. XI AVE ' 74.3 8.3 75.2 7.8, | -8L.3 7.1
" SCHOOL 82.5 9.6 80.0 9.9 88.6 7.3
PUBLIC 7.3 12.1 70.6 11.5 .  82.0 9.6
c i !
COMPQOSITE 78.6 9.8 75.1 9.8 | 85.1 7.6 ?
i . ‘ |
MUN MATH 52.1 19.1 64.2 16.8 73.6 Ps.5

f . | : i

The range of achievement on the criterion variablc was
- gfeater than:on any of the 'predictors and this is revealed in thc:
. means and standard deviations.. Entrance to Maeporial rcquirés a
passing grade in mathematics and an overall avefage of at least
60. 'Consequenfly, all prédictor variables involve marks of at
least 56, whi}é the MUN MATH scores range'from 5 to 100. In all
three groups, the‘standard'deviation is highest for MUN MATH and
. the mean lowest. Ift érouﬁil, for example, tﬂe mean on the COMPOSITﬁ
score wa; 78.6 with a standard deviation of 9.8. Thus, assuming '?
normal distribution, approximately 68 per cent of the nmtriculation‘
Eiﬁdents would.havefscores between 68.8 and 88,4 on that v;riablé.

For the same group of students, the mean score on MUN MATH was
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’

only 52.1 vith standard deviation of 1':9.1 » S0 that about 68 per
cent would be_expected to score between 33.0 and 71.3. The
difference in means was large - a drop of 2(;.5 .,from drade XI to  /
MUN MA'T\I\{. For Group 2 stp’dénts, there was again more variance on
";he MUN l\\iATH. scare than on any other variable, 'The'mefan's \Vvere’ ‘
75.1 for ICO,‘\)PQS.ITE sc‘orp and 64,2 ‘fér MUN MATH,’_ a decline hf_'1679._
In,(];m)p’ 3, mcans on CONPOS\I’Bﬁ"arid MUN MA'l‘ﬁ welrc: 85.1 a'r;d' 7.‘5_..\6 7
re‘ﬂspective],y, a differencg of 1L.5. All means w;efé higher for

* the latter group th'an_ for the other two, a Teflection of the fact
that these were the sui)ei'ior students from the high school honours
stream. ‘

In ordqr to determine whether school size was a factor in
sgudeht achievement, analysis of variance was performed for the
criterion variable MUN MATH and for .the principal predictor
COMWSITE,’ L;Siﬁg school size as the independent-variable’. School
size cate’gorie's werec based on the size of Giade -XI enrol 1ment
during the school year 1976-7, as reported in Table 2 (p:«;ge 35)-
The results of th’i's, a‘nalysis afe shown in Tables 6 an.d"7 (page 50).

In no case was the difference between groups as reflected in
the F-ratio significant at the .0l level.‘ Nevertheless, there were
spme apparent di scrépancies in mean scores. . In the case of
.m : ;i\cyl’aition $tudents there was evidencé of some_‘ differences among
school size groups on the variable COMPOSITE score, but these
differences were not apparent on the variable MUN MATH. For
Grade XI Honour;s Mathematic; studénts, %er, the reverse was

true. Means on COMPOSITE scores were very close for all school-

e
&

&



TABLE 6

~Analysis of Variance on COMPOSITE scores,

~ " with school size as independent variable. )
' © GROUP 1 "GrOUP?2 | GROWP 3 |
S :
SC.HOOL 1ZE - N ; Mean N Meart N ' Mean
1 0-20 15| 79.0 1 | 68.0 o |
2 21-48 - 79 ' 81.3 1 2 1245 4\ 86.3
. i ! . 4
3 41-80 9 . 79.2 :‘[ 24 1745 15 | 3.5
4 > 80 207 ' 77.3 103 . 75.3 78 . 85.3
e
/ Total 397  78.6 - 1300 75.] 97  85.1
s ' E-RATIO 3.464 " 0.218 0.385
F-PROB | 0.0164 i’ 0.8838 0-6§13 |
) TABLE 7
‘Analysis of Variance on MUN MATH scores,
with school size as independent variable.
L GROUP 1 GROUP 2 GROUP- 3
| SCHOOL SIZE N ! Mean N Mean N . Mean |
1 0-20 15| 52.3 1|50 0
|2 = 21-a0 79 | 55.8 2 |'67.5 4 | ns
13 41-80 96 | 52.4 34 56.5 15. | 63.7
4 > 80 207 | 50.6 103 | 66,1 78 | 7.5
AR - 4 : "
| Total 397 | 52.1 130 | 64.2 97 73.6 |
F-RATIO 1.402 2.466 '3.865 7 i
F-PROB 0.2417 . 0.0653 0.0244

50

-
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| o
size catcgoNes, with F-ratios of 0.218 and 0.385 for CGroups 2

and 3 respectivelyx But there were ngtiéeal'zle, though not
significant, diffcrqnces on the vari,abl’c MUN MATH, where 'the
F-ratios were 2t466'ejmd 3.865. For thé Group 2 students (H'- 1010),. .
means ‘.wer'e 67.5 aﬁd 6‘6.1-‘f0r school size categor-lies"z;and'vd,’ and ‘f‘
56,5 for gate'gofy 31.‘ _For thc (hjoub 3 studeﬁt‘s‘ (H 1_ 101'14)', means -

were 72.5 and 73.0. in .categories 2 and 4, but only 63.7 for cate-

gory 3. . Since the mean scores on the predicﬁon varisble COSﬂPdSITE_

were almost the same for the three school size categorics, the data

\scemcd to indicate that category 3 students were experiencing,

on the average, a grecater decline in mathematics scor¢s than were

students from cither smaller or larger schgols\ This/possibility -
was investigated further by mcans of a t-test. The variable

exanined was the difference between grades earned in high .school

‘and at college - COMPOSTTE minus MUN MATII - for. graduates; of - the

]

Grade X1 Honours ~program. Since the numbér. of students in categories
1 and 2 was very small, ranging from O to 4, only school size cate- .
gories 3 and 4 were considered. 'ﬂ_1e.hypothésis tested was that
there was no significant diffe,!reﬂce in mean decline in scores
between the two school size g);[oups. Results of the t-test appear
in Tible 8.(page 52). ' | -

For both groups of Graae XI llonours gr\aduates , the di fferences .
between school size éroﬁps on the variable COMPOSI'T‘EVminus MUN MATH

were significant at the 0.01 level. Mean decline in scores were

about 10 points more for students belonging to tatégory 3 than"~ for

-



-
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TABLE 8§ °

t-test on COMPOSTTE minus MUN MATH
for school size categories 3 and 4. D

.| Group 2 W - 1010 | Group 3 W - W0i1_ °
. ‘ SCHOOL - |. SCHOOL SCHOOL | - SCHOOL !
SIZE'3 | STZE 4 SIZE 3 | SIZ 4 i |
N ] o 103 s | om L
Mean di fference \ o ot o
CoMPOSITE-MN MaTH | . 81| 92 15.9 9.8 |
¢ : : . :
t-value - ‘ 3.51 _ 2.87 . !
probability ' .005 . .005 i "

4

_»‘lf-..l,"
those from category 4 schools. This suggested thay the predictive -
power of the COMPOSITE scare might be fess for schools wherc the !

Grade XI enrollment was between 41 and 80 than for other schools. -

. Howevér, only 39 of the 624 students under consideration were
graduates of the Grade XI Homours course in schools of that size.
¥ -

For the majority of students, ihe results of the data anal'ysis
:elated to school size seemeci to indicate that this was not an
important variable in prédilcting achie\%ement._—', Indeed, for the
gradﬁates of the Graqe X1 Matni;:ulat”iox; prdgramhthe di fferences
bet;veen the mean score on COMPOSITE and the mean scoré on MUN hiATH
were quite close.for. all four .ﬁéhool'size c_:ate‘.gories,‘ ‘x‘.;anging from
25.5 to 26 8 Cbns‘équently, i.t"was decided that school_'gze sﬂould_

.

not be included as a predictor variable in"the Tegression analysis.

"

On the basis of the preliminary analysis of data, it wa's

decided to confine the regression amalysis to two stages -~ simple ’
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bivaxiiatc analysis, using Grade XI composite mathematics score

as the only pred.icto'r, and multivariate analysis us'ing Grade XI
'composit,e mathematics- sco;'c and Grade XI ovcralll average as
prcqi'ct_ors. Byoth_tl{ese.‘ variab]l were sigriifif;anfly éorrelated
w'itrhht‘he',MUN MA'i‘H sci‘orgs,“wi' l1' :';val}ie-s ’rénging .£r§m O;S‘.l"to ‘0'.73. ‘
At the l‘same- t_ime, their cdx;relfatio%;‘wifh,: g..jac'h d%he,r, rangmg fram
.01.‘68':‘1:‘0 ,0';75 "wei'é'ﬁot 50 high as. folp.recl;.ldg jc‘_aix"n‘t use ina
r,egres’sion .equ'ation. M‘oreovér, fﬁere was a préc'tical a&vantage to
the ;JSG of these predictors since they are the sco’roslkt’;hat'are
mosi'accqssible to those involved in student placenment .

Results of thé*regres'sion‘_analysis appear in Tables S)Iand' 10
(page 54), vhere y denotes the criterion‘variaﬁle MUN MATH,
xlxthe Grade XI composit.e mathematics score, X, the Grade XI
overall average, and y the predicted score on the criterion
variable. |

Table 9 provides the statistj orathe simple bivariate

regression analysis for khe sulfjects whaq were pnjblic examination
candidates,
The reported R's are the simple r-values of Table 3.

R™ -indicates the proportion of variance in the criterion accounted

for by the predictor. SEE is the standard errox< of est:‘_ma;e. ﬁ

For students entering Mathematics 1010.or 1200 from Grade
X1 Matri(iulation, the predicfibn equation was& = 1.37 X - 55.43,
The correlation coefficient between the predictor COMPOSITE and

the criterion MUN MATH was 0.70. The predictor accounted for
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TABLE 9 ¢

Bivariate Regression Analysié for public cxami:nat'ion
‘candidates; usipg COMPOSITE as the predictor variable.

R - R® ! SEE | Prediction Equation

Group 1 | 0.70 | 0.49 15.6 | ¥ =1.37x ~ 55.43 |
Group 2 | 0.73 L 053 11,5 ] ¥ = 1.26 x - 30.58 |

" K i ' .

: | I - -

' Group' 3 0.57 " 0.33 12.8 | y=1.17 x, - 25.63

1.

1
’ )
i

49 per cent of the variance in the criterion. The weight of the.
regréssion coefficient 1.37 was significant at the 0.0l level,

as were all the B-values'in subscquent equations.’ On the basis
_of this equation, a Gradé XI student would née,d. a séore of 77
in‘qrdc;r to predict 50 in Mathema.ti‘c's..1,010/120'0. However, the
g‘taﬁdard errbr of‘ the ’estim‘ate for ‘EH{S"group was quite high,
makin.g accurate prediction im'possible. Fo.r'example, ‘the regression
equition ‘predi-cts a MUN MATH scofg of 54° from a Grade X1 COMPOST TE
score of 80; taking- SEE into account, one can predict that approx-

imately 68 pér cent of students with B0 on Grade XI Matriculation

Matheratics would score between 40 and 68 in ‘Mathematics 1010, .

Such a wide range of scores makes it very difficult to anticipate

" what an individual student will a¢hieve. The statistics do point

cto a lz;rge gap between Grade XI Matri’._cuiation Mathematics and

ﬁMa_thematiés 1010/1200 scores. " .The mean. score for .this grbup of

students in the Grade XI Mathematics course was 78.6. For a
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studgnt scoring at the mean, the predicted mark in Mathc‘mat-ics .
1010/1200 would be 52.1 - a drop of 26.5 points. ’
For studer;ts eﬁteri‘n}; Mathematics 1010 from Grade XI
tionours. Mathematics, the prq;liction equation was
. =’-’1.26 x1 - 30.58. ’I‘helpred,icr.tor, '1.vith a _corr‘eilation'of‘ 07,3
Wiﬂl MUN'MA'I‘H aéco'u'ntcd'fo'r' 53 per cent of th:: Varian(:e ‘in the
criterion. On the bas1s of this equatmn a student would necd a
‘»rado(XI mathematlcs m'lrk -of 64 to preédict a pass in Mnthemaucs
1010. For"a student whose Grade XI mark was at-the mean for the "
group, 75.1, the regression cquation wo,uld predict a MUN MATH
score of 64.2. Morc accurately, taking SEE into account, approxi-
mately 68 per cent of sﬁch studefjts would have MUN MATIl scores
between 53 and 76. )
: For student% entcrlng Mathematics 1011 from Grade X1. Honourq
Mathgmatics, th.c prediction efluation} was y = 1.17 X, - 25‘.63.
_'l'l{e correlation coefficient was 0.57 and the predictor account‘ed.
for only 33 per cent of the variance in MUN MATH. The equation’

would requ1rc an'x, -value of 65 to predict 50 in Mathematlcs 1011.

r

1

A student scoring at the mean for the group, 85.1, would have a
predicted score of 73,9 in Mathemati;s 1011, Taking SCE into
account, about 68 per. cent of students’ scoring at ‘the mean s;ould
have Scores hetween 61 and 86 in 'th_eir 'm»iversify mathematics
course, ,

Results of the mtx-ltivaria't.e analysié are reported in Table 10.

The multiple R gives the highest possible correlation beﬁweén a

4



. not significant, especlally in v1ew of the large standard errors

overall average of 75 would need 77 in Matnculatmn Mathematlcs
. to. predlct a passmg grade in Mathematlcs 1010/ 1200 a student

,from ‘the Grade X Honours Mathematlcs course would need 62 to o -, |

56

least-squares linear compgsite of the predictor variables and

. s o
the critexrion variable. R2 indicates the portion of the varisnce
in the criterion accounted for by“thel conbination &f predictors, -

e

¢
v

¢

TABLBIO '

o Multlvarlate Regressmn Analys1s for public exammat:on > Lo
'-'candldates, using. COMPOSITE and GR.:XI AVERAGE as pred1ctor',. T

Group | - R R - Usee | Predlctwn Equatmn ‘ !
. - |
1 0.70°]°0.51 | 13.4  y= L.l x +0.41 x, - 67, 51'

0.5 ! 114 °°f §= 108 x, + 0.34 x2—42.07.‘-

0.5 0:%|°12.7  §=0.8x +0:43 x,-35.16 . L

The' r? values for the three groups of studente were 0. 51 D 55,

PRSI

and  -0.34. These represented 1mprovements of only. 1 or 2. per’ ‘cent

s 3

over the simple bivariate analyus in tkbg' prop‘orupn. of\.varlance

. ' -4
in the criterion that was accounted for. These improvements were

involved. Prediction could. w,m,ade almost s con,fldently wlth one Lo

varia‘iﬂé as with two.
A satisfactory Grade XI average for adm1551on to emoriz’z‘.l' N

Unlversny on a prmclpal's recommendatlon 15 75 Ac ordmg to

£ anEaoiin S s e )

these predlc tion equamon\s’\/ a student entermg Memorlal w1th an.




predict a pass in Mathematics 1010 and 61 to predlct a pass , E o

o L . LY

in Matbematlcs 1011 These compare to requlred scores of 77
64 and 65. respectlvely for the three groups 1f the Grade i L

S0C AN .'overall average Were not taken 1nto account S
. g . ) ) . . . " u! . N
o For Group 1 students the mean Grade XI overalL average was o

/ 74 3, and the mean ‘Grade XI c0mp0511;e mathenaucs ';core was 78 6. RN
'A student 5cor1ng at the mean on t}w,e varmbles hould have a ' -

. -':'0

predlcted/score of 53 in Mathematlcs 1010/1200 A Group 2 student . %
scoring at the mean on both predlctors would have a predlcted . c' |
score of 65- in Mathematics 1010. A Group 3 student scoring at

_ the mean for his group would have a predlcted score of 73 in -
Mathematlcs 1011.

PREDICTION ! STUDY: STUDENTS WHO DIN'NOT: . 4 e
WRITE PUBLIC EXAMINATIONS =~ ° = -l oo

A separate datd ana1y51s was done for the group of Gmde XI E o
,'students who entered Memorlal on their, pr1nc1pa1's reconmendatlon i
or. from accredited schools. Smce these students d1d not’ wntc
cas pub11c examlnatlons the only scores used were the Grade XI 0ver-:

" all average "and’ the Grade XI Mathematxcs mark awarded by the school., .

. 'Ihare were 148 such students for whom a11 rel‘evant 1nformat10n was

avallable. Data related to theu- performance are reported 1n

(PR . o ;

Tables 11, 12 and 130 2 S S S

o

%
C e
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; ) N\ o TABLE 12
! ‘ Means and Standard Deviations on predictor and criterion ‘
N variables for students who did not write public examinations. - .
- - t Group 1 ‘(N = 78) Group 2 - (N = 57) ' Group 3 . (N = 13) .
wEL ) = i - I '
1 Mean = S.D. Mean % S.D. Mean < S.D.
’ ﬁ | : ' v ’ |
: A | GR, XI AVE ' 75.8 i 7. i 8l1.7 6.4 g4.8 . . 3.8
| o | T - |
I GR. XI MATH . ‘ 77.8 { 10.0 793 - 10.9 - 85.9 ' 4.9
- | D
‘MUN MATH  © 438.1 l 18.3 C72.2 v 19.8 81.2 13.4
T ! ‘l C L " ; i > (;
) (
) “1‘ - ¢ k- \/
L v N - —

0o
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Mathematics 1010/1200, the average séore obtaiﬁed was only 48.1, a

> ‘

drop of 29.7 from ‘the high school mean score. The students from

the honours mathematics stream fared much better on their university
! € A .

mathematics courses. In Group 2, the“_mean on Grade XI Honours . :

L
1

Mathematics was 79.3 and on Mathematics 1010, 72.2, a decline of

LY . i

. only 7. 1 pomts. In Group 3, the mearts on Grade XI Honours

o -~

Mathematlcs and on Mathematlcs 1011 wbre 85.9 and 81 2 respectlvely, E

" a dec‘lme of ‘only 4.7 pomts., The vast dlfference in rclauve

performance was no doubt due ‘in large part to, the fact that it was

te

the superior students wht took the honours cpurse\in high _s\chool.

Lo A lar'ge portion of the -student% in Groupé 2 émd 3'had donc well
enough in high school to be ad}nitted'-té the university on théir.-prin—
cipal's recommendation. On the other hand, many of the students in !
Group, 1 were »accépt’ed by Memorial on the basis of their school marks,

because their school was participating in a pilot stuay of accreditation.

These students had only to meet the minimum university entrance .

requlrements and need not have quallfled for a pr1nc1pal's recommendatmn.‘ :

+

Hence, there was 11ke1y to be a. more normal distribution of mathe-

TN BRI A
bama -

. ' matical ability in this group‘than in the other two.

L

MuI\tivariate. Regression Analysis was used to generate pYediction T

. equations for those students who did not write public examinations. °

.\ . »
N . .

The predictor variables x,, x, are ‘the Grade XI Mathematics mark

gergianty”

‘ and the Grade XI overall -average respectiv.el)". "As before, ¥ Tepre-

sents the.predicted score on the ‘criterion variable. Results of  the

‘.

analysis are reported in’ Table 13. o _ =

3 -
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TABLE 13 : ¥

Multivariate Regression Analysis for students who .did not wrixe
public examinations, with Gr. XI mathematics score and Gr. XI
overall average being used as predictors.

I

: 1 ' o N “ V )
: “GROUP R | RZ . SEE ., - Prédictjion Equation ;
‘ : ! — ,
1 39 | .18 17.0 ‘ y = 0.38 x, + .56 x, - 24.26
2 73 i 58 13.6 4 ¥ = 104 x4 .60 x, - 59.29
. i o~
3 .69 .48 10.6 . § = 1,77 x; + .26 x, - 92.20
L L e S 2

WP N
o

‘The multivariate co'rrelation coefficients R were significant
at the {),.701 level. quever, only in the case of students entering
Mat,hemati'cs 1010 from Grade XI Honours did”the combination of
pre‘dictor variables account for more than half of the variance in the

. . .
criterion. For Group 3 students, entering Mathematics 1011 from

Grade XI Honours, it accounted for 48 per cent of the variance,

while for the largest group of students, those graduating from the

. matriculation course, it accounted for only 15 per cent of the

variance in the scores on Mathematics, 1010/1200. . For this ‘group of

students, the low R2 value, together with the high standard error,
i . £ ;
seriously limit the confidenéé.with which the predictor equation can

-

be applied. 4 Lo
According ‘to the three prediction equgtions, a student entering -

Memorial with an pverﬁll average of 75 would need 85 in Grade XI
[N “ . N . .

P

_ Matriculation Mathematics to predict a pass in Mathematics 1010/1200;




a student from Grade X1 Honour%égathcmatlcx woukd neced a scorc

of 62 to predict a pass in MathcmatLC% 1010 and 69 to predict a
- pass in Mathematics 1011. The corresponding required scores for

the main group of students, the public cxamination candidates,

“were 77, 62 and 61. '
[ ]

For Group 3 students, the means on Grade XI Mathematics and

’

Grade XI overallkavcrage were 85.5 and 34.8 respectiyely. s
'// : stdﬁenf scoring‘at the ‘méan on both these var;ables would have a. C

predictéd sccrc,of 81.9'in Mathematics 1011. A studqnt in Group 2

. who gcored at the mecans, 79.3 and él:?, would have a predicted
score of 72.2 in Mathematics 1010. A sfudenf.in Group 1, who
scored at the means for his group, 77.8 and 75.8; would have a
predicted.score of 47.8 in Mathematics 1010 or 1200. For both groups

| of Grade XI lionours praduates who did not write publié éxpminations,
the predi¢ted performance in their university mathematics course was'
better 'than for their public examindtion counterpartq. ”Ior graduates
of thc‘Gradc XI Matriculation course, howevcr, predicted performance '

#,
was: worse for those students admitted on th01r school marks than it

" was fbr those who wrote public examlnatlons.

A

-
3

In making comparisonsy it should be noted that it was the

-Grade7XI composite mathematics mark that was wused in the prediction.
-\ equatlons for the initial analys1s on publ:c exam1nat10n candidates.
For those students, the mean mark in mathematlcs awarded by the school

exceeded the mean composite mathematibs mark by about 4 points.

Had SCHOOL ‘rather than COMPOSITE scorc been used in the equations for
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those students, the results may: have been closer for the two sets

of multiple regression cquations.

FOLLOW-UP OF ACCELERATED STUDENTS

The' following results relate to- the secondary purpose of this

study - a ﬁallow-un on the mathematics achievement of the Grade XI

Honours students who ﬁopk'Mathcmatics 1011 in. their first semester

¥

at'Memofial.

‘.In erer,to détermine”the success of thes; studenés in Mathe-
matics lbll, means were recorded and the disfribution of gradés
tallied. The results appear in Table 14. The 1976 data were
obtained throﬁgﬁ/the Registrar's Offig? and include students from
the Corner Brook campus, The 1977 data are for students on the

main campus only.

Ve \kTﬁBLE 14

Means and Grade Distributions on Mathe-
matics 1011 for accelerated students.

‘ N Mean j! A B B | C D F~J
. V!I : * T -
Fall 1976 ll 148 I 75.7 ! 82 40 ! 13 8 5
Fall 1977 . 105 + 75.8 52 29 ' 16 3 5
- | ]L SRy ' ” 1

bl ]

-y
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. The reported scoris are for students who took Mathematics 1011

r
as their first university course and for wlom at least two

semesters' data were available. No comparison with other growmps of
Mathematics 1011 students was attempted because no other group could
be cbnsidergd equivalent in mathematical ability, training or past

achievement. The students under consideration, having been enrolled
in an honours scfeqm, would  be.among the best high school mathe-'
matics students:“ﬁfheir mathematics preparation would be superior to

T

that of students who did. not take the honours high school program.
Furthermore, since‘they‘had bypasséd Mathematics 1010 their Grade X1
Mathematics scores would have been at least 70. To compare them

with any other group of Mathematic's 1011 students would be unrealistic
and ‘mislegding. §T% was therefore decided that their scores shoufﬁ

. A : . P -
be examined on their own and not in relation to those of their fellow

<

students. Their high level of achievement is evident. from Table 14

The.1976 éntrants.had a-mean score of 75.7; 96.6 per cent passcd

_the course, with 54,5 per cent being awarded an ‘A grade.' In 1977;

95.2iper cent passed the course. The mean score was 75.8 and 49.5

per cent obtained A grades.
The mathematics achievement of these students in subsequent:

courses is reported in the next two tables. In Table 15 the courses

“taken by the 1977 entrants in their second semester are reported.

The number of such students enrof}edland‘the mean score obtained in

»
RN

each of twelve mathematics courges are indicated.

PN . ’ - . ».

RIVNLIERILLE RN
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. . " TABLE 15
Mean Scores in mathematics courses taken by 1977 accelerated éntrants.
. . -l ‘, v =
N . 1011 - i ' Cy \ : ' ) ,
Course No. repeat— l 1010 1150 . 1151 i 1021 2500- 2050 i 2012 2082 l 2600 2601 | 2700 ;
: B & ’ ! . .
} ' . 7 ! e ] ! :
N of students| 4 ! 1 2 1 28 4 g8 1 ! e | 5 : 2 1
Mean 1.63.8 ‘ 90 | 77.5. 85 71:1  72.5 66.9 65  75.2 ' 76  77.5 35
’ i} | Il 4 ) » ! - . -
- . ' ) ‘ - - o
(9]
. - )
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In courses where more than one student was involved, mean
scores ranged from 63.8 to 77.5. The overall mean for the 103
scores was 72.8. Of the 105 students for whom second-semester data

were available, there were 6 studen}s who took no further mathe-
. ; : »
matics, 95 who. took oiie course and 4 who took two mathematitcs

courses. o S . };-
.For - the 1976qutraﬁts;»rec0r45 were availaﬁlé*over five . o ‘H;
semesters. The fclevant dafa aﬁpear'in Table 16'(page 67).
The 148 ;;udents under consideration took a total of 468 )
" mathematics courses, an average of 2.8 courscs cach. These data -

.do not include computer science courses nor mathematics courses -
. [ .

offered within the School of Engineering. In courses wh%fe more

than one student was involved; mean scores ranged from 63.3 to 86.3. , =

The overall mean for the 260 scores was 80.7. ' .

The records of the 1976 entrants wereifurther examined to sec "
whether these students weére . pursuing their university studies in
. . ‘ &
mathematics or in" areas related to mathematics. Not all students
had specified their faculty'apq!or major, *even after fbur's?mesters {
.oertudy.' of thése who ‘had, the choipes reported appear in Table 17
(paga 68). .

Half the 'students who named a’ faculty had @hosen Science, with

‘—.

-

a further 30 per cent choosing Commerce. Of the 94's;udeﬂts who

N ‘ .
declared a major, 11.7 per cent chose mathematics or computer science,

;
;
:
!
; !
I‘ '

28.7 per. cent chose a laboratory science, and a further 29.8 per .

, o
‘cent named commerce or accounting as their major. -

7
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o " TABLE 16
o ) “,' Mean Scéres in maghematics courses taken by 1976 acceleiéted 5ntfaQ£:.

1021 ~2500 .2501 2510 | 2050 2652 120127 2082 ! 2&);3 {2083 13032

’

A R BT } . }
i -7 [Course repeat | 1010{115-0 1151' | F } :
1 'g: - Y fl . . 4‘ ; 1; :
3 } 3 ! 8l, - 34 " '3 . 18- 1 34 } 4 16 ; 50 'i .3 boe 1
| !

4.7 86.3 83.3 72.5 : 85

4
- ]

80-' 73.3»}82.0 82.5. 80 82, 5 73.8 22.5°

= N--__'?_" .3 " 17 f !
Mean - 63,3 | 85 |
- I

Vgt L.
1 L3

L9y



o : : TABLE.17

Faculty and Major chosen by 1976 accelerated entrants.

L . : - - J i v - g >
Faculty " Science ~ Commerce ‘Pre Eng ;. Arts Educ/Phy Ed } Med/Nursing |-
Number . { Sl B 4. e} 6 i T 4
i&ajor - Ma;h CoinLSc Physics ‘ Bio = Chem j Biochem . - Psych ' Comm/‘A’cct 1: Other |
CNumber | s 6 7 P10 r 7 b s 1 L ¢o27 !
. ; . 1 . s L M .
-

89
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The statistics reported in this chapter provide some infor-
mation on the mathematics achievement of a group of first-year
students at.Memorial University. In particuiar, the data analysis
involved in this investigation was dirgcted towards revealing
relationships between high school marks and performance in univc”—‘
sity mathematics courses. The implicétions of the findings are-

discussed in Chapter 5, ,

o

Ve a o
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CHAPTER V

DISCUSSION AND CONCLUSIONS

'PRFDICTION
The main problcm con51dcred by th]S study wa§ that of placc—~
ment. of mncomlng unlversrty students 1nto an approprlate mathcmailcs

course ' Ip partlcular, it Sought to- establxsh sultable cut off

‘

marks for entry into Mathematlcs 1010 and Mathemat:cs 1011 In the\ ,.:l-
-past placement has been bascd on the student's overall Grade XI

average and his Crade XI Mathemat1c5 marks These marks are generl
<
ally arrived at by averaglng the matk awarded by the school and that
<
obtained on the Final pub11c e\amlnatlon Slncc it was expectcd that

one of these components m1ght be more highly correlated w1th the

university mark than was the composite score, a breakdown of mathe- . R

matics marks. was obtained for all public examination cdndidates.

N

Hence, the potenttal predictor scores to be used were. the Grade XI ‘A

~overall average, the Grade XI mathematics mark on the public.examin-
; . . 4 € ; ' o . L CL e
ation, the mathématics mark awarded by the school, and the average S

4

of both mathématics scores. Corrblation coefficients.were'ealculated A =

in order to determine the apploprlatencss of thegb scores as predlctors o '3“ .f”’

of university achlevement.‘ Subsequently, b1var1ate and multlvarlate
regres&isr technlques were uSed to, generate predlctor eqpat1ons that
" could be useful in Adv151ng —\Xomlng students

All the potent1a1 predlctqr scores were 51gn1f1cantiz;torrelﬁted

with the’ crlterlon, with the compos:te mathemat1cs score haV1ng the o

<

largest correlathn coeff1c1qpt for two of the three student groups

- »
1 8- Y . . n

< :' . IR
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under consideration, namely thdséfstudents entering Mathematics . 1010

or 1200 from Grade XI Matriculation or Grade XI lonours. It would

v . . \

therefore seem to be unnecessary for the university to scek ‘a

-

breakdown of the compoelte m1themat1cs score 1nto 1t= school and N

A 4 pub11c examlnatlon components The comp051te score embod1es thcse U
- ,‘fjf' two scores and prOV1des a hlgher correlatlon than elther does alonc
-M ' b, .

for the student groups which represent about 85 per cent of the

' .

e ! e LAt
. B . . . I

. eptrants under con51derat10n.

" ' : ‘ s

Correlat10ns of the predlctor varlables w1th the cr1ter1on o

" were lower fbr students in Group 3 - those enter1ng Mathematlcs 1011“

-;- o g from Grade XI Honours - than for the other groups. Thls may be’ due/

e . in part to the smaller _number of cases and alsgo to the more extremo , ‘~;-i1

‘é' o .~nature of the data here.v‘Only studehts whose Grade XI mark ekccedbd
C 1 . 75 were. actlvely encouraged to take Mathematlcs 1011 as th01r flrst

y o B . ‘

. NN o semester course. In faet ‘the mean comp051te mathematlcs score for - vf':
et o thls group was '85. The reduced variatlon in the lndependent Tt
-“'F"_. ., B P R , c

'varlable would affect the correlatlon and make the f1t of the -

[ P M ‘
4

regre$510n lrne-more'dlfflcult to’make. Lo T

For students who did not wrlte the pub11c exam1nat10ns, the

4 .

v

SV - correlatlons were generally lower than For the ma_w", oup of students. L
ik They were, however, s:gnlfzcant at the 01 level 1n a11 ‘but one. ,‘hf 353* s
' , B PRI

Thus, any of the Grade X1 scores con51dered were suff1c1ent1y

Yo
.

o correlated w1th MUN Mathematlcs marks to be conszdered as poss1b1e L
‘predlctors of ach1evement.. It 15 conven1eht that Qne of'the best .:f:‘”~ ;” 243
. - . ‘ - ] : RE
[
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candidates is the mathematics score which is routinely“supplied to NN

»

the. un1vers:ty by thc Department oF qucatlon. 'It is therefore'

recommondcd that th1s score oonthue to bc uScd 1n adv151ng students

1n thelr ch01ce of un1ver51ty mathematlcs‘courqes,r'- \

o - ) el Lo

The School Slzo Varlable

T ,‘ 1
T .

} of the potent1ah4pred1ctors that were cons:dcred 1n ¢h1s study,,ni

;,-

only one. was- not an examlnatzon score, namely that of school 51ze.‘”
e . \’.n, S 1 L ) . Lo ‘, r . S o oLt
For the analysts related to th15 var1dhle schools were grouped 1nt0 o

four categorles based on the- Grado Xl enrollment Only the achleve— f_*;'tf

]
f

'ment on the crlterlon var1ab1e and on tho Mathcmatlcs comp051te score : ;-.fgg, '

77 T .M

were 1nvest13ated., ' <5 ;'A ifi “, .;A _ B . .3': - .' ';*'.‘ -”\';ﬁjii‘
. 3 L For the Honours graduates, there was’ vcry llttle d1fference 1n '
pot ‘,._. : o k s . c s
L means on the COMPOSITL score for the four school size ¢
TR e

. For matrlculatJOn graduates the dlffcrences, whlle not s1gan1cant

»

T n o at the 01 ivei, wcre largor.‘ The lowest mean was for school sizé:

U e 4 BN
'Lb.s«? ik category 4 that 1s schools mhose Crade XI enrollment exceeded o

o

e1ghty students.~ ThlS 15‘probab1y a roflectlon of the fhct that i

~ - -:,.".' -

< ’ these large\schools the hest students take the honours course, whereas

o 1
] - . a N o oo
>

“r ’1n smal]er schools, the honours course may not be offered and the

" ‘.\, ’-

f}-:; f:.u' more talented students take matr1cu1at10n mathematlcs thus ralszng

the~mean scorc. Ty




For the Grade XI Honours graduates, however, the diffcrenlces' were

L

o . Jlarge enough to prompt further invegtigation. The sﬁbsequent analysis - .

~ &

o - confirmed that the decline in scores was 51gn1f1cant1y d1fferent -r'or

N .,st:hoo]. size categor:,es 3 %nd 4-, where enrollments were xespectlvel)’

’

:"ﬁ;'-‘ ‘ - 41-80 and greater than 80.. The declines in mean score were about

- ‘ "ten pomts more for\me ‘middle-size than for the large school -

This may be cxplagnec’l by the restrlctlons on groupmg imposed by
class size. Schaols belongmg to category 4 h‘ave at least eighty students
> ) . ’ . ~ . . K 4
.. enrolﬁled in Grade XI, with several havipg more\than two hundred Grade

s f XI students. These lerge schools have little -difficulty.in finding a
- . ’ . ' .
v ' ‘ class of talented mathematics <’students for an honours course. In . . .
N .-t; ) schools where the Grade XI enrollment was less than forty, it can be
‘ | speculated "that the fe‘wl honour? etudents were dea)l tz;jth in small-:gtoups

s f
1o, . ¢ . .
Lo . L] :

, with individual attention and independent study. School size category 3

. ¢ A

1\\7 Do represents a middle group. I+ may be that? in such schools~there was"

— not a suff1c1ent1y large number of good mathematxcs students to form a

o ~

Y

T - full class and that-some of the students placed in the honours stream

” L

were of only average ab111ty ﬁonsequently, the. honours course may

Foane - , . L . -
' not have been as r1gorous or demandmg as 1t would have heen. in a ,

.

L _ cl%s of more homogeneously talented studentS‘ Since this factor

o, ~;‘..-o. : . : ‘; . ‘
L. appeared to affect only.a small, pr%poruon of students (39 of the o
. o 624 students in this study) no Attempt was made to 1ncorporate 5chool

A . &
- # : s1ze into & predlctor equatmn for all entrants. Nevertheless, the

' -

. ) ' d1screpanc1es should be noted by those who make decistlons regardmg —-A

student placement. +It is partlcularly :meortant to note that the tn

' differences -re]_S,Qrted‘have appeared in the,/_univer,si,tz gra(_ies and ,not '




Na 721
on the high school mark, indicating that care must .be taken in

. . N . o
interpreting the Grade XI Honqurs Mathematics mark awarded. Tt
ﬁ; . may he appropriate to direct most graduates of the honourb prognnn
£
&

.é-.' e from m1dd)e ~-size schools 1nto mguldr scctlons of Mathennncs 1010

rather than into more advanced’ courses. ,Unwers:ty.-admmlstered

e ‘ ° plac‘cment"examinations should be Auseful here. ' .
N . . L ) ) Ly
O.ne must ecknowledge that the adnti’nistratéi}e pfoblems-of streaming =
e : in high school are difficult, 'cspecially for m:‘dium sized sc’hools' “ .
‘ ..)) ‘ where imbalance of class size can result. While there are good ‘ : ~‘ e

academic reasons for keeping honours classes small where the number,
. * N ’ d '
. o of talented students so dictates, this may not always be administra-

‘ t1vcly p0551b1e- Tt is not desirable to place poofcr students into a

R o :

program for whlch they are ill- cqu:.pped and which may lead.to . R

A ' ) . . T “"

.o — frustratlon for them or to a serious watermg down of the honours S

.. course, Nonetheless, 1t, is truc that many ayerage .student-s can cope- .. | e ‘

: | . S
,k g with the honours course and acquire from it a much bctter' preparation. - | v T

—~

T ~ for, college matics thaQ_,they would gct from the’ matriculgtion -7

- course. In thlS connection it is worth notmg th.xt, accordéng to the

,
-

predlctlon equatlons generated in thlq study, a Grade ‘XTI Honours ° ;

mark of 65 predlcted as h1gh a score on Mathematlcs 1010 as did a

' 3
d
A} a 0

Grade X1 Hatr1culat1on mark of: 78 " Thus’ 1t would be umfortunate 1‘f

an,

»

™

schoole were to dlscontmue offerlng the honours course because the

.

number of talented students fell a 11tt1e short&, of what was desn'ed

Nevertheless, when the number of very talented students 15 qu1te L
- RERIE TR TR
, small 1t /may be better 10 prov:de these students w1th cxtra work via | s

¢
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independent study than to try to offer the honours coursc to a
large number of mediocre students. Obviously, as long as there

are two university-bound mathematics streams whose course content
and levc] of difficu]ty are very dichrent, thereé will be no

<

casy solutlons to the qtrcamlnq pmhlcmc. faced by hlgh school

. . y

admmstrators and the placcmcnt prob]ems‘faccd by un1ver51ty

.

authorities. " SRR R - : .

»”

Means and Starflard Deviations on Predictor and Criterion Variahdes

* Some patterns of student achievement can be observed from an )
examination of the means and standard dcviations on all variables. . . C.
. N

In all groups, the marks awarded by the school exceeded thdsc auarded

in the public examination, with differeices .in means ranging from
4 -» -

6.6 to 9.4. Also, standard deviations were ,h'igher on “the pulﬂ',ic \

"examination scores. This is probably a consequcnce of thc fact that

the schopl mark is based on se\'crgl tests throughout thc ycar whlle
b -

“the public examination is a smgle comprehcn'uvc test on the/whu-i-e

. year .s__,\gorl:. P,;’fhonlvy i§ more-mi er1al.exam1ncd,~but there is more 7 -

“

e

¢

stress on student;s wr1tmg a formal 'external exammatxon. “The \ééak

»

student or .the. med;ocre student who lacks cOnfldcnce in hlS ab:l y

is apt to score less on such a tesr than_he would on 51ng1e top1c

1
- .~ B

tests’ .administcred in the cl-assroom b'y 1\9 6wn teacher,'.' lt‘- is-not.

. [
. ,,., ¢

surprlslng that the stat istics showed lower means and grcater varlance

on the PUBLIC than on the SCHOOL score.‘ ?'(t'.'.can’”be. hbted thai; w‘n';il,é .
the corrclat:on w1th MUN MATH was no- better for 3:he PUBLIC score BRI

o {o\" (,,:Fikih 415




ter

- predictor variables. Thus ope would need a lo(\'er PUBLIC fhan . o B
'vanable, MUN MATH Slnce only those stﬁ’dents who pass (‘rade X1 o~

- than that of the criferion, where marks ranged from 5 to 100. This

culty of the work, but partly ,to ‘o.ther-non—academic factors. Collcge

comments appear tob 2 applxca@le to New dland 1n the’ 1970'5( Th@t-

1eave an adolescent w1t;h a ”db,sturbmg ;sense- of anonynuty" In some :

. " ’

than for._ the others, the PUBLIC mean marks were numerically closer

to the mean scores on MUN MATH than werc the means on the other

’

N ~
COMPOSITE score t{o predlct success in un1Ve1s.1ty mmthemgtxcs courscs

The greatest \farlance' and lowcst mcans wcre on the cr1ter1on o L
. ]

d

t\1th an overall avcragc ‘of at -least 60 are udml‘ttcg to Mcirm'm] i.t

is to be expected that the mean score for the predictors would be higher

phenomenon of lowered scores is not resérved to any single subject '
. . . .t ° .

area. In generél; students do find that their marks drop when thcj'

enter _,uni'ver'sity. . This is partly due to the greater, levél of diffi-

11fe represents a great change from hlgh school and the adJustments .

ake are apt to 1nf1uence the].r stud1es. ) Fcldman .
1 S ~ ' . ~

escrlbc some of. these problems Whife thexr A

. , R

studies. were based n Amerlcan colleges 1n the 1960' , some of their

that students must
{

and Newcomb (1970)

LI

establlshed member an entermfr -2 system where he isa newcomer, can

roo@ B
7 K

YA

cases the problem is compounded.

' tudent from a small schoo] awho 3"'.‘-.',} oo
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may nced to revise his expectations. The social change, the
. B N 1 1
- A .

excitément and difficulty that’ are part of the frcshman year are

>

s

ant to -affect academnic achicvemcnt. There are other factors

whlch more dlrectly aFfett how well a student ach1eves. 'Study
‘ .

hablts W ILh wercéndequntc-fon hlgh school may need to be changed -+

to suit univchJty courses where moro,materlal is covered in a

N
. .

shorter period of time and where the 'student must take more respon-
v N . . , T

sibility for out-of-class work. Failure to make such adjustments
L

is likely to lead to lower grades. ) .

~ ©
1

ln.the case of the.muthematics scores reported in:this study,
the decline in means from high school to college varies substantially
‘)//’a//;mong thenthree groups. - F9r~5tudents.who entercd Mathematics 1010 or
Mathematies:1011 from Grade XI:HonourS, the:necline in'neens was .-

-

'moderate and nq‘yause for.alarm. Thc Mathematlce 1011 entrants could

e, T bo asqumed to be among the bcet students enter1ng the unlverslty and

.,

would probably hauc lpss dlfchulty’than most in adJuetlng to college

¢ Y

work. Those who entercd Mathematlcs 1010 Irom Crade X1 Hoﬂours,\dmlle-

4? not such high achjy eVers as the accele ”ted students, had covercd in- .

i o O
high school ‘much off the contcnt of the Mathemat1cq 1010‘course Inj.
¥ & ' .. . L ‘. e :

fact,L even the moderate docllnc 1n means reported for thls groun segp% .l

3

'.&

rather large in, v1€w of the 51m11ar1ty of content of the courses.

It may;be‘épat famlllarlty wlth the content caused some of these
"‘ s ¢ » 1
students to pay lcss attentzon dnd devote less t1me and effomt to.

ot

- . -'-\

) thelr mathematlcs than they N0uld have done\w1th new - materlal Thls
; --</: . : - .

ey should ‘e con51dered in pLaccment procedures for Cfade \Iu,fﬁf

1

-poesi
o
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course or because they themselves lacked the ‘confiderice to enroll
. ‘ + . . ¢ .

: Regressmn Ana1y51s

points for both public examipation and non-public examination

_éccount'.ed for by .the‘sc facﬂ:ors alore. It see‘m’s‘,-.inj-fact, to- be'.:-f'

78

Honours graduates. _It,should be remembered, however, that these
» o - o . .
students were not the top students from the Honours stream. They . oL,
B . _‘—.—_ . } . . - . .

_were placed “in Mathematics 1010, either betause “their high school

marks were not sufficiently high: for entry into the caléulus

ir the more advanced cdurse. . . - .

The largest decline "in mean scores was for the graduate of

K

the Grade XI Matriculation program - xa drop in means of about 30

candldates. For the mo'st part, these stud'em:s would have .been
drawn from the middle 70 per,t:ent of. h1gh schoo astudentﬁ in mathe:-u' ' .
matitggl ability.* This fact,. tOgether w1th the acknowledged ad)ustment

factors influencing perfor}nance would account for SOme of the Co ' s '1

N . .

decline. However, the dlffercnce scems. to. be too large to be e o v
RN . r A , ] \ - LS

'
L s , . - Ve v:!,

ev:Ldenceq that in ma y cases the- Grade XI Matrlculatlon course umply

Y I
Te v

for the presen.t 1ntroductory e

L . .

does not- adequately prepare Studen

course in mathematlcs at Memonal

Ta
'

is ven}' serlp\us problem~ mll be e
d1sc$sed in- connectmn w1th the regre;saon analysxs, ‘where the ’ R

patterns suggested by the means and 'standard dev1at1ons are further -

developed o = Coa et N

v L. Ut O . v
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- ' . .
'__/f\/ the regression analysis. The first set of prediction equations }\gas
P ~ the result of simple bivariatc analysis for the Iﬂublic..examination St

candldateq @‘ths was potenually the most useful 1nformdt1on from

t!le study smce 1t could suggest p0551hlc) cr1tc:1a for cntry into . s
. ‘ Math‘er'ngth's 101_0 and 101;1._011‘ the b§Sis of Grade ,XI' marks:: , These .
6 '};Iiedict'ori equat.i.o_i\s' sed olnly the composite score in E;adé XI

Mathematics and h&pce could be casy, to apply by those invoived in
interviewing students prior to registration.
’ . -

‘ In eai:h of the three eq'u'ations. in this set, the coefficient of

| / 1, ﬁ{e 1ndependent var1able exceeded one. This éoefficient repre~
:'..r- K R sents the slope of the regrevslon line; consequently, the difference

. ST o between the xy-value and the. predlcted score on the crltcrlon
KR S Lt o

varlable dlmnlshes as £ approathes 100 and mcreases as X gets
< RS
smal]er. Thus, the décline in predrcted scoxes was much morc SCI‘IOUh

S for stugents scoring below the mean on the pred}ctor, vuth tlie o

LIS . .

. w P - . ~
I
!
0
‘

o ' probabil’lty of success in the uni'versity‘ mathematics c‘fi’urséﬂ diminisﬁing,, '
: , ' B ;\‘ ' . + v i : - )
o o greatly as the Grade XI mathematu:s score fell elow 60." The sample e

c predxcted scores whlch are gﬁren below m Table 18 1nd1cate that this
oo N . declme was partlcularly sermus for the graduates of the Matnculatmn
C s . S S CoL 0
C 5o ERR / stream entering Mathematlcs 1010/1200 -
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80 .
4 . ~ ,
A/ TABLE 18 - - | R
Some samp].e pred1cted MUN MATH scores based on ' ,' e I B PO
: Bivariate Analysis for publn: exam1nat1on candidates. - -
' . . i oA o - '
. n s \. :' ,’.
IR " High Schbol-,Mathefnatfiés,Score ‘xl' =60 | X =go 'x] < 80 1’x1 =90 y V
o T T T 4
Predic ted ~Group 1 76 8 1) ~40.5 ] 54.2 | 679 . B
. A . o v SO
i Score j Group 2 ~ 45.0 57.6 70.2 . 82.8 L :
[ !
: | on MU MATH , Group3 - 44.6 563 “66.0 791
1 ” l M i e } ‘. . 8" . = z

The scores req ired to 'predict a péssi}lg'ma,rk for the .t’hree‘~g§oups"
) ; .

"We\re‘77 . 64 and 65 respectlvely ‘ a ', . ' SR ' i“( N

fr

2 and 3 predmted. lmost the same mark in Mathematlcs 1010 as thcv

~d1d in Mathe’matlcs 1011 . The data thai produced these equatmns

’

' ho - ‘were for two d1fferent groups of- studeuts. The stude‘ﬂ‘ts in Group 2

Y

\ L were not such high achlevers 1n h1gh school as were ‘L‘nose in Group 3

o Had they enrolled in Mathematlcs 1011 they mlght haVe done less well

-

than they did m Mathematlcs 1o‘fo Nonetheless, the scores ind1cate,.

that there may be ﬂiom for more flex1b111ty 1n the adm1ss1on of . ; w ‘. V_', '

‘ honours graduates to ’che calcul us course It has already been suggested
tha,t some of the students who take Mathematlcs 1oio r;ay bé bored ' e
o L lmth the repetltlon of materlél they met An' hlgh school and hence m:f\s:s
N x: cvdnsc1ent1ous in then‘ study of 1t R ‘_"‘ : "i‘;,'? o

'..> N - -“ ,x: PR e ‘o

For the academic year 1978 9 a-,' mark of 75 was used as the cut-off,
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. )
.mark for entry into Mathematics 150B, the double-credit course
. equ1va1ent of Mathemat1cs 1011. Furthe.rmore to quéhfy for

o~ . ‘double credlt “upon completmn of»thls course students were requ1red

" . to pass a unlver51ty placement test. Thase fa111ng thc latter wcrc T
PN - <, P “ . L "
oo ,glven the, optlon nf*/ontmulng with Mathemt1cs 1011 for one credlt
. 3 ‘

-

v ‘ ' B only’, or takmg “Mathematics 1010 It'seems reasonable for the - -

hy

" i . ", un;ve,su;y to requlre a hlgh level of '\thc.vcment before ?:‘%nsidcii‘*ing
o \/Jtr' : . '
L } .. awarding credit for work compl eted 1n_h1gh school, and it should '

‘ continue to do so. AY¥ -the same time , it ghould make mre use of
N - N o ad\}anced,plaCement without credit..‘ In this connectiog/,i't r,na'y be Co.

o . noted that it is the practice. agong some Amerxcan colleges 'to off‘er

¢

- graduates of the U.5. Advanced Placement Program either cred1t or.

N . Al advanced p}acement or both The results of~th15 predlctlon studv

"":-'._' T suggest that students who score between 65 and 75 in Grade )d Honours -

- -’

Mathematlcs be g1ven the op ion of takmg Mathefﬁ:lcs 1011 but thhout
- extra cred1t. In g/t1cular,' students who exprc55 a reluctance to

) repeat famlllar matenal should be encouraged to take the ad nced ':‘ B
o - v = N R ‘_‘ PN
" ."c0urse “since for them, a pos1t‘1ve attltude toward ew. materlal -m&y U D=

. - BN e

- well outwelgh any de€1c1enc1es 1n the1r Prepar tlon- On 'l:whve bther hand

o 3 )

}g.f ~students who are reluctan,t to bypass the mtroductory um.vers1ty course

%, o

: RO B R N
. 'should not be preSSured to do so. I‘hls 1s especlal ly 1mportant for : SRR

s




N . / N ' . : .
' . 5 P

o ‘The Grade X1 Matr1culat10n Mathematlc'; score nceded to predlct S ' g o

v . a pass in Mathematlcs 1010/1200 was 77 -suggesting that the cut off R A4

coo mark of 75 set for the academlc yeat 1977 -78 was not unrea11st1c. - P

' . ' S
I ' R

The dlscrepancy between Grade XI marks and predlcted marks in- col lege L '
. mathematlcs 15 extremely large. When a score of 27 is predlcted for L
a student with a (rade X{ mark of 60 there is cause for concern. . L

Therc can be no doubt that the Grade XI Matrlculatlon cou:se and

. o the mtroductory.mathemancs course at Memorlal are. not well matched

L7 . Teachers and students experlence frustratlon w1th a course-in whn:h

5

large numbers of students seem doomed to fallure.' For the average

e W et T

student,’ indeed apparently 'for .any student who scoi'es belaw 80- ih ' RS

‘Gra‘de- XI" there isa semous gap between high school and un1ver511:y

1
“ el i §).‘» .

, mathematlcs that needs to be br1dged Obvmusly thls may be done byg’- o LR

P

S .' g ) strengthenmg the Grade X1 course, weakenmg the uruver51ty course

1

or using an mter,medlary course such as the Foundatlon 'Mathemaucs course.

ye b e
’ X v_... )

~Idea11y, *TIe unlver51ty Mathematlcs Department would ‘iiish to see all

~-, . '

,students enter the umversny w1th the kmd of preparatlon*\supphed

by the honours cou(se. » Whlle thls ma.y not be 2 reahst:.c expegtatmn

as eenot

N R

for all students, 1t 1s probably ‘not unreasonable to expect nost students

M . e
et T FO 1

who w1sh to study un1vers1ty mathematlcs to cope thh mpre- mathemat1cs e

»

at thg hlgh schooI level than 15 presently mcluded 1n th%atrlculanon

1. N N ‘Jl .

program.- 'Ihus one solutlon to the'problem would be nto strengthen the _'

-t .
r;. e . » PRI 1

hlgh school matrlculatlon course so«that the dlfference betueen 1t and the : L
honours course 1s substantmlly leéz t'han 15 presently the case.A However, ‘




o

A

v

s

this is ,fu'obably not very likely to happen. School .authorities sce

‘ the matriculation stream as catering to the majority of students,

about 70 pervﬂ:@nt of all Grade XI pepi 1s. Most of th'ese. ‘do.'n'o‘t go\on

~

_to -university, and if the matriculation course is suit.ed to their

* te ' - - ] H

needs it is unlikely to'chang‘e subS‘tant"ia]‘ly One can hope that R
many teachers w111 try to provide extra worL and Tore challenglng
material for their bright s}Judents, in the matriculation stream. - When

Grade XII is introduced into Newfoundland schools, it should help:to

bridge. the gap. In this'connection, it -is appropriate that repre-

vz

sentatives of post- secondary mstltutlons ‘like the university and’ the

"technical' colleges have input into decisions related, to course content in

avexpanded high school program, at ieést in those subject areas where .

high scheo_l work provides: specifie 'prerequisite foundation for

ngsi‘xl_:s'equené study at those institutions.

An alternative solution’ to ‘tlie"p}i-e'se\nt_ problem is to reduce the

.cContent of the present Mathematics 1010 to ,':a level - that i‘s*morcﬂ c:c)ns'is;-

tent with* the apility and ptior ~1§nbwledge,o£ the students who-must

'take it.- ’I'here afe howevér .-1.i’mit's on tﬁe amount of material fllat'

-y a T - ™ , -

can be deleted w1th0ut affectlng the 5tudents' preparatmn for ‘the

f '

calculus. It seems. ,apparent that more and more of the students who

.
-

=enter Memorlal from the matr:,culatlon stream will need two semesters

g ;

-of pre’"calculus mathemat1cs before t'hey ‘take Mathematlcs\JOII .

N —‘_‘s- i

; 5’ Curren-i: practlce places weak studepts 1n_ sectlo{-ls of Mathematlcs 101E, .

the non-credlt Foum:;atlon c0urse' consequently, these students must

-~ R e [

spend two semesters to acqulre a 51ngle cred1t in Mathematlcs. :

’




content of the present Mathemaucs 1010 ‘course over tuo semesters ‘

- students 'I'h1s would allow students who need two mathematlcs credlts

_not to delay 'thelr .entrance 1nto,,such‘px’ograms. (It ma'y be expec‘ted' e

howwer, thdt "such ‘a proposal would meet W1th some ob;ection wi thim the

"course.- Nonetheless, the data in th15 study clearly show that thc

.students w111 need- to spend two semeSters at pre-calculus mathen’xattcs,

WJ.th or w1thout credit. . For weak ~students who do hot' requlre caIculus .

« TR AR

v

and to award cred1t for each of. the two semesters to. suc:cessfu.l

NN . \

for thelr degree to acqmre them in- the1r fn'st year., Students

scekmg adm1ss1on to degree programs wh1ch requ1re cal culus would

then need to spend thrae semesters at f1rst year mathematlcs. A
regnlar one- samester course in. Mathemt1cs 1010 could 5t111 be made

avallable to the best graduates of the matnculatmn course 5o as -

- [

e b

N

un1Ver51ty, smce 1t would entaﬂ ‘the awardmg of unWers1ty credlt ) ke

. - [
.for work that has been, covered up to now, in. 1, non cred1t remechal A TR

i)

+ u s

present 1ntroduck<r::ourse at Memorlal 1s too d1ff1cu1t for. many; of .

" our’ 1ncommg students to complete in one. semester. 'lhose wcaker : :f‘

P
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co%legc mathemat1c§ hat repeats hlgh schoo] work A case. ma)' be o
.y 1 [y . . ,_' t s, / - 3 ‘A" N
. i Y

‘tlcS"l()lO". - - X

; but for 1ower1ng tlc cutr-off for entry to Mathematl [J 1011 150 that A -=..;;_;

S P . The cquatlons gcn;réted for the Group 1 studentsl'sug‘gest a' '_.;:'}.‘ :
! . cut off marl\ of at least 77 for bntrance ;n1:0 M(themat;cs 1010 QC‘ i “
' ) The hlgh score nee}led to¢ predldt .a pass is symptomatlc of" th’e‘ e ' v"."a, " ..
dlscrepcncy “between Grade XI natrlculatlon and unlver51fy matl;cmatics' ) f ,
‘ o .‘,'7' ' uarﬁ] pq1m_:§ :to;a'.-ne *d for chanoe. /\ ] o ] ;
SRS e .-H;V.i;ng“l;x;e;ép' ed ;:.he proposed cut .c;t:f marl\s .ar.ld dxs'cubs::d‘ ‘ , "
e | ' jprédiétéd;sic‘b'lfé%;,' 1t 1s now necesb?;}‘*to caut ion ~'\ga1nst 1.1].'1011“ ‘ «z :
e .' ol 2 -:. eXCluslVEusemp acmg qtudents 1nto courses In aU thc. regre‘bs1'on~
: ' ‘i:t ._;"f ‘ equatlons ' if;'e -:%‘targdard erro;- of esnmate was ]arge and the proportlém
. S - o < . o
) JoF var1ance accloum »ed for by the predlctors wa.a"relatwely smali.v.
e B

. ’I’herc arc “many, fac ors whlch mfluence ’studcnt auhlevc

have bden 1nvest1g’ted byh man\ researchers. ,', '

‘,.

B Ve B B

e, o / .
Tyl Ve Es})cca.ally/rejlé\ent to the local snt\ﬂon m a
W at:lueyersrau%ng, thlrd- B

-\.
ol

H fferential chara{cterlstld of lu.gh and lo
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- i . , [ ‘ - L ("' '
,“.' . ) N N - . '87. |
o . ° -~ X ' ‘
\ - oo 7. -
o ] “‘perfo'i'rh'anc"c. It 15 therefore recommended that cut off marks not
e URESANG bq apphed w1th such rlgldlt) as to preclude all exeeptlons. o :
o rQuLoi-Ub QE-‘Accr;LEr_mrsu",smbL{N’rs* T
Ce e e The performancc of Grade XI Honours Mathematlcs graduates
B who took Mathemaucs 1011 as the1r flrst un1vers1ty mathematics

course has been most satlsfactory-f" The suceess rate of such .;

'... ‘,«l L

stu&ents 1n the Fal.l semesters of 1976 and 1977 exceeded 95 per R Bt

. PR B e e , - L e

. . ‘-'cem:. Th'lS pass rate and the grade dlstmbutmn a’ttest to the L
- . o oo : Lot v s ,’. , . c J

: mathematlcal prof1c1ency of these students Morcover, the “ "—:l .
oo - reéressmn equatmns generated 1n the ’prcdlctmn“ study ind1cated .".: o
. that for the average student 1n thxs group, the ‘pr‘ebdlcted score ln‘
".,' Mathematlcs 1011 would be ‘a good’passmg grade There can,-‘b.e.ht.t'l'e' :. ‘ - .:
:'. '“ e .. : doubt that ‘th'ese ‘students were adequately prepated for er;tnance' 1nto"‘ - l' . %.
’ :I:‘A, ~ the calculus course. ’l‘ urthermore, the1r rccords 1n subsequent mathe». « &"‘
T L . B mat1cs c0urses suggest that they d1d not suffer academcally from ' . |
o ol .. ) o _

hang by passed Mathematlcs 1010 LI, ST ."_'h' .

_,“' The hlgh 1eve1 of aehlevement of these ‘students was not 3
. | ’ un‘expec-ted | Because of the nature of t'he Grade XI Honours prhgram, .‘ S

) ' ' ‘i i ‘ the best students who. take 1t - students of hlgh abﬂ;ty and/or'

. ' v 1nterest 1n mathemat1cs Mo:reover,‘ 1t 1s the best of the Grade XI

. : ’ Honours graduates who ar.e l;lkely to choose the mtroductoty c-eleuius R

O ‘ course as therr f:Lrst methematlcs c0urse when they come to Memonal. < .‘;-"'
L : The results ef the: follow-up of the 1976 aud 1977 enttan?ts 1n thls 0‘
R 7l',’ S




e S

catcgory certamly gwe cv1dcnce of thcn abllxty to do mathc- o
matlcs o ‘..\ e ’,r S ':-f. SR

" ' . Lws ' ' - . e .

Very Few of t}fe students g1ven advanecd placement Jnto Mathc-

o .

matlcs 1011 dlscontlrfued thelr study of mathematlcs '1ftcr onc

* oo »
. . © . 1
B B . N

scmcs’tcr.: ‘Indeed, of 'che ]976 entrants 1nVest1gated ovcr half-

."\\

who had declared *a ma_)or rfamed it as mathematics.

: "
e .

1 f . .

. -.,~: .

: j'w,' It 15 generally conceded by educators thnt htudents should

1 -

M i I - ,

be cncouraged to acqulrc as - much l\nowlcdgc and develop as man) sklrls

r'-\
P KX

at thcy can.‘ . part1cu1~ar, brlght s‘tudents should bc prov1ded.7\v1th

a e

v . . i

, R _\.

' enough challengc to ma'kc them thm}\ and rcason and to keep thcm a:lé'rt. '

v '
’, ¢
V

and 1ntcrested o 'I"he hlgh schoo] honQUrq mathematlcs program was
) . A R i
deqlgned to prmude c'hallenge and enrlchment to qtudcnts of superlor

o \,.

ab111ty rn mathematlcs Such students should bc encouraged ta tako

- : ,.D - e ool oy . . -

[

that program rather than the less challcnglng matr1cu1at10n course.r

-'d

However 1f the students soe “the’ honours coursc ‘as carryl ng extra

R
" ’ r ,'_ . N

?-. v

work w1thout reward they w:|.11 be lesg. 1n011ncd to- choosc 1t '

.

. . .,. . i . e . DR

1s partlcularly true when post secondary 1nst1tut10ns make no,

dlstmcuon between the two mathema.tns cburses m then: admss\:ri .

i
. K K . LN 1 -~ = ‘

pollc1es,. Already, there 1s somc ev1dence of decl 1n1ng enrollment A

v.'

in the honours program. '
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P CIPIN

to take the h(mourq course, Memorn.al approved for the academc R

yea,r adm1ssmn to. r.he d}ouble credit cou:‘se was contmgent uron a

. \Al

: student's havmg rece1ved a. mark of at least 75 An Grade XI
ment '. ThlS test was based on tl e content of Mathemtlcs 1010 wh1ch

5 in. the 1976 and 1977 follow—up 1nd1cate that th1 move towards a1v1ng

where 1t has llttle or no 1nput 1nto cov.“rse content, or the settlng ,~ T
and gradang of exammatmns. The umverslty =3 pl'\cement exammatmn, L

' espec1a11y 1n the early stages, 1s Justlfled on these grounds alone~
the ev1dence of 1ncon51stenc1es Jn the pred:ct1ve power of Grade XI

' commg 1nto Memor:lal with a Grade XI mathemat1cs mark of 75 are equally well- o

- H

In an attempt to pro\[ide some 1ncentlve for gaod st.udents

’

year 1978 9 a scheme by whlch students enterlng Ma'thematlc-s 1011

or 1ts equlvalent f.rom thc Grade XI honours c0urse, may be glven

B : . . . I ..,.

two cred;ts upon 1ts successful completlon. For thxs expcrlment'xl '_t' RN

RL I PN c. v
-/ - .o .., .

; - [CE .o
|,! : DN ey

""w‘ P .o

Honours Mathemat:Lcs and a passmg grade of at 1east SO 1n a specml

‘v

placement test adm‘imstered by the Unlversaty Mathcmatlcv. Depart-

7 -1

7

substantial ly overlaps the Grade XI Honodrs Mathcmtlcs coursc.. L T

e

o . The level of achlevement of the accelerated students nwestu,'lted

:

.

ar UnlvchJty credlt to h1ghly bucccssfu] Gradc \[ llonOUre Q,radu.ltce

14 well mun.ded B Nevettheless autlon should be cxcrc1scd 1n tlne

1
~q -

regard The un1ver51ty 15 reluctant 0 award acade'mlc, credlt 1n mstances

. .
T _‘,-.

P . AN

1

The aPPrOPrlateness Of havmg such an examlnatlon is further 1nd1cated by R

f‘ v ’A’::

-.l' . cl.

Honours marks as revealed 1n the pred1ct10n study Not all stud\ants
: R VPN oy

- :

equ1pped to enter the f1rst calculus course. St111 less can they







. to be contingent upon the student's pasung a un1vers1ty admmls— 3 RN A
e "-_ . .
' : g E N Lt _ v M
" : AR
Smce classes vary from year to year ch_tena may need to be
adjusted ' It 15 tharefore recommended that blvarlate regressmn o

-,

K '.- . ...‘ ..\.«

' b11 1ty of offerlng two credit courses AN pre calculus mathematlcs for g

-_.;r .‘,,.\
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AR L crcdat cour%cs dthomatlcs mtended For those who do not w1-]1 to T RN
IR BN A - ‘,* 't .

L . . . . N I “r ) ",“' .- .. A .. 2.

R , procccd to the "alculus. AT s '-".f“- N "’3' I'.‘"“ e e

L. "—A. . , i - N "_A' ' . S n - Sl LT . ““ “'-. . ' .' PR ""f \ 13' R ‘ N a . Lo ‘ (.L“: "_ .. :,:.‘_.:. ; : _‘ ".",.,"‘
o ' L 7. A systematlc follow up of students who h'we bcen placcd 1n R
i N te to . o L'{ [ ‘! et g -N. o
: - ~ Ah.‘a vlcw ta dcter- Lo e
IR mlm“ﬂ the ﬁxtent to w-hlch th1 non—cred' . coﬁr';e 15 cffe(‘,tl\Ie 1n' LoD

/..

' Rcsearch should be undertal\en t:o 1nVcs g,'ltc whcthcr’the usc-; :

:'of other vnrlablc'; such as 1nte111gence,, mathcma t]Cﬂl ‘aptltudc - E

E
R “ w-,, - : -

work hab:‘l’:s or atutudes would sianlﬁcantly, Jmprovc prechctmn of

stdndard 15ed achlevnment ‘tests wnnld 1mp1‘ove predlctlon ‘enough- to e
; _\ L R watrtmt the1r uﬁé fGr» .placem.en‘t put‘poses ‘ : ,‘j: . - ’
.y o '-:,' 10 Represcntatﬂes of poqt seconddry cducatmnal 1n:~,t1 tutmns should . .
) - SN ha-ve 1nput into dCL.IS:l.OnS rei’a[t;ld to currlcnlnm ify ‘th,e hxlgh schoo]s. FEE
ii. ::i:.'- ‘ I.n'partlc:xlar tht; a].)‘p;':)prlate .uniVer:;,zt)f départmcnts <hould havc -
s ; CE ' AN N e HE -.‘ e N
.‘ R / . ( substant:t al lnfluggte Jn*’deCJtdmg content‘. 'For courses that are , i '.

IR A 1ntended for uru\;lerslty bound Students. ThlS :s e%peclally Vltdl 1n L.
Ve h SN Cenlt '"' . EEA 1' 2 T ,,'«‘ '. 2
T ‘_" any plans bclng made relatlve to the 11\t;roduct10n of Grade XII « Slnce "i )

v . e T 4 .

_thls study was undertaken, the pf‘ov1nc1al government has declared 1ts SO '

P D AT
e R e 1ntent10n to have Grade XII brought 1nto \Iewfoundland lugh schools P
o e ey 1n the near future‘ When thlS comes about : some departments of the o .
' ' ‘, cuni er51ty, mcludmg the Department of ﬂathematlcq w111 need to . .
‘ re- assess thcn' O\m course offermgs and entrance requ1rements._. NN

oo







. , A m.l; ., R N \». .A , *
: o : -, i b .\' .“\ / ' sl “}: .
& . LS S - (A
- I ; ‘.'," N i S e
: Lo e ' HRE BIBLIOGRAPHY
B O .'v‘Berg\efsqn, J B., l‘he Academic !'Jcrform'mcc of Collegc Studcnts"',:‘_z_,.l; o
. .) e N : - z , KR x.-ui e . '; e o . ;! ] . ) ; N
B S U Grantcd Advqnced Sndndmg as a chult of Paruclpatlon PR

tlonal Rcscarc’h 1967 51-151 152.,

i
.".
H

t

.

4,':.-,‘8‘1\'&'1%\&1.0,‘11 J S\,‘ Thc Collego Board Scholastlc Apt]tude ‘]est.;

K . ]

) Teacher -1978,, 1-’, 168 177 S
o ’Dcmglass, H R.,N_Thc Prcdutlon oI Pupll Succ_css 1n H1gh School AP
- “ : i S 'Mathemaucs. N The M’lthematu:js Tgnchcr._ 1935 27 489-
e 504 jg f 'A.j? e b ;, s
| - Douglasis,‘ M. ;
Tl ST i:,ioﬂalll' ]{esearch . 1938 8 51-57;' ' =
‘“”'_ " dman, K. A and NewLomb, [ M., The Imp.xct of College on o -
’ Stude}rztf San I-ra11c1s/ci£): ‘ﬁyssey-B?b,s, 1970 \; "
. '. LT T “.»_ P :;.t g ’ J SR

Gavurm, : '. 5 'I‘wo NSI‘ Supported Prcuectb*"for Teachers of Advanced "'-,,,' " j:"'
Placcmen; Calculus‘~ ’I‘he MathemdthS Teacher. 1971 G T

'

64, 361 366 ’ . E AT -
'GrOSSman, ‘ G. i Advanced Placement Mathematns for;'.'vhom? The M

Mathcmtlcs"reachera 1962 55 560- 566 ,







. T .‘ Lot RN
"b~ ‘\A; = [ N (‘ i‘* .“"‘ I:‘ g :' "' :n
4 . i "\ N . - . ! v . R
L Bt ' » . - K i R " 9()- RN
: K o K . A T
. \ , . AR g . ‘ . . f : L
i e R L T f ] o A PR
. ~r'~-, R S '. IR R
o :n fl\o\nt;‘ R.,' Thc‘! I‘n st \‘Lne Yea]q - A Study of thc Advanced " FERRRNE S
Placcmcnt Program 1n Ma;hematlcs. Journn] for Research SRS
o el R 1n Mathcmat1c<1 l:ducatmn, 1971 23 35-. - ,_'r_-"ﬁ": ; e
e ":';. l M ’gavn;.-;.l\i. ’ ‘ ’ ) :\:_l.:. T
ISR ' . . R ""'.,
: O 8 Problem. M U N Gazotte.( December 1968 _9 11 L I
i C ’Mom m W P -Predwtlorbof Suéce‘ss 1n Jun;tpr Co“Ilcge Mathématlcs. F
.: . :« MR W] .:‘: . - k 2 R S ; ,"‘ ‘
S A 'I'he Mathcmdtlcs Teather. 1970 63 260 '263. ) ST P
, B S T T S R P
oo {.{4.’, Hul'l,j'(';’. 'enw"ms \J‘ G., Stelnbrcnner, ‘_K., and ,,' o
N e - 7'2' o ';:‘: : -8 l’ Sy
"'fBenrt ‘ D‘-H;.. Stat15t1cal P@:Lagc fdr the Soc1a] Sc1ences, IR
: 2nd Ldlthﬂ. New Yq)rk' McGraw-Phll 1975 T e -,:',: T
S5 J B., f\ Study of vPrq)gnons of Probable Suec;Al -' - -

Algebra a‘nd Geomgtry The Mathcmatlcs Teacher., 193?':

[

W.S‘-l(ﬁ 80, 225 74'; ( . T O P

- Lo

]1am R., Predlctlve Valldatles of thc ACT SAT and \V

:

Sy KON Co rses.. Educatlonal and Psychologlcql Measurement. 1967

‘ 'gl 1143 1144 T T

- :‘} 4 | I ‘ ’1;..«: - . . - R - ‘.. .{' - RN .- . .

l : T , Pleters, R S ' and Vance F P..-, The Advanced Placement Program in’ . ‘:‘.?,,'f .
! . .’:‘ ‘\‘:‘. ‘*1.-:"“; l‘-:..":. M \'w g: : : . 3 .-' s - ’
P . - Mat}\ematms. The Mathematlcs Teacher.. 1961 54',1"_‘2’01—211.,

j{. ::3',': ——"{ T P Slegelman, ' SSAT and H1gh School Average Predlctmns of Four

i e R i Year ‘;College Achlevement. Educatlonal and Psychologlc'al s

»

ot .-‘-Meas“ .ement'. ]971 "31 947 950

- Do ! o e, h .
o e AN . S e ot S el >
. [ v . PR e “ R - . . ot [ . (54 .
- PR - R R R h .\i I . ot e L%
P .. v - o, K . . ~‘ N N . o . [T . - . . . .o
- . “a . fe . ' .3 SR - : ' - *
Vo W H . C - . R ¥ T v r i3 8 ar " B " e P
R e ’ PR e .t . R A é PR
N e PR N o T v .

Lo e o - ' ~




l’l :
“
.
.
S
. .
- 5
4 P 3
N .
' T
1L
’ 1

L ' R "" Ach1eV1ng Junmr l)1v1=.10n Sprmg Bemes.ter Students at

ra '.A]‘. 4 \J_. .‘o- A . " .‘4

EE R Memor1a1 Un1vers1ty“' Unpubllshed Master s the51s,

+

3 _l.'Sulllvan A M., The Foﬁndatlon Programme - Challenge and

‘. Y T, i’ P . o AN ) wﬂp
f,\;. L T e e Opp0rtun1ty MUN Gazettc.. December. 1968, 9- 11
‘~",\~' Waml)ler, J., Predlctmn of Achlevement 1n Col lege
sl 'I'he Mathbmatlcs Teacher. , 1966 59 364-
;1'1' ) ' '. n,

‘~; th A Flrst Year College Mathematics.\_ The Mathemaucs Teacher.

.1965, 58, 6§2¢648~.




-l




S
-l










