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I!1WR01JIJC:L'IO!l 

varies according to the oollege an& .its 1JUrpose1 and eve;J. in the vario.1.,.~ 

de1,Ja.rtnents of the college. l 

ling the1u concerning cour.$es they should take. T:1:>..io is es}.:lecially true 

in L1a.theme..tics as the colleges are receiving stu..de11ts ithose ~bility in 

1,1ath.~iat;teal ability or previous t~ainine in mathematics,. The criteria 

l 

sho11.ld be given in ord:er to best determine the ma.the~tics OotU"l'/Hll in which 

:.:,. 

1 !1. t'f ~ !{elle'l? and. H. F. fL Jonah, nueastll'e for Predicting Success in 
o. First OourtH·~ in College llathematics,11 the Mathematics Teaeher, XLI 
(December 19ltZ) 350...355. 



Several studies have been made to determine the effectiveness of 

various factors for predictil'l€ a student's $U.Ccese in mathematics. In 

a stud,y' at the University of Oregon, C. F. Kos sac.k:3 states that of the 

2 

different factors he considered for deterroinj.ng a student, s !)ro'bo.ble sue-

cess in a. first course in college mathematics, the two most importont ones 

\.'ere the student•a grade on a. placement or tr ining test an.cl his high 

school mathematics score. Re found that the ocore on a. ps chologicaJ. 

test, the high school scholastic rank; and the number of yea.rs since 

graduation ,ere not significant. 

Scott e.nd Gi111~ of the University of la.bama, considered only the 

two factora, the :munber of units of high school ma.ther-iatios and munber 

of yea.rs intervening between the last yeo:r of high cchool algebra and 

entrance into college; of these only the number of units of high school 

msthemtics uns significant in predicting :probable success in college 

ma them tics . 

Dou.glass and ?-ache.el "'on5 found. that the average mark in high school 

ma.ther;w.tics bad a definite correlation dth the average college mark in 

every field . They clso concluded from their studies that the success of 

students in college riathematics cannot be predicted ,-,itl any b..ie,h degree 

of accuracy fl'om the number of terms of mathematics ta..lten in high school, 

.,, 3 C. F. Kossack, 111-'I.athematics Placenent at the University of Oregon," 
The American !Iathe"'Mtical }, onthly, XLIX (April 1942) 23li-237 . 

4 w. M. Scott and J.P. Gill, «A Prediction of Pupil success in 
College Algebra.," The Mather..-iatic s Teacher, XXXIV (Decenber 1941) 357-359-

5 H. R. Douglass and J. R. l ichaelson, ttThe Relation of High School 
Mathematics to College Marks and of Other Factors to College Marks in 
Mathemtics,n School Reviet·r, XLIV (1936) 615- 619. 
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In the l"u.rdu.e University9 an e..,c,_perimeut we.s concl:0.oted. in ·which a 

:at'l.themtics J?lsoen1ent test 1.-r.1s give:u to cll engineering students before 

enroll!i.leut, and then another "1as given. after a. brief review o'f :ma.them tics .• 

Studrmts were sectioned o..eaordin{I t.o $Cores o.f t,he :pre-enrollin.ent tast 

and olianeas i-rere me.de as ar.f>:vea.l"ed n.ocess.a.1v from. scoi·es made. on 'the test 

given after the review. !Lille .later :proved to be l'illl.Ch more effec-tive in 

predicting the gro.de students r..iade in beginni:ue; college r,U1theiiatics~ 

In. this atu.c\Y · at OklahoM ~\gTicultu:i&l a.ud r-rechc-..nical College a test· 

1;1u.s givenal.i the end of' three weeks of instruction. :0his va.s sirailiar to 

·the I>l'OCedtu-e. at Fu.rfu..1.e 'i.Jnivers:i.:i;y t although no ~tteqpt ®$ made to section 

students 2.ccordi1ig to scores ma.de on tl1e test. lfowe:ver, dB.ta is included 

in the following·pages which atte.npts to deterui.ne its effectiveness in 

predicting grades. 

9 m. U. Keller i:.nd H. Jr. S. Jonah, loo. cit. 



DESIGN OF EXPERU1El'iT 

All students ~1ho enrolled at Oklahoma .Agriculturrala.nd Mechanical 

College for the fall term of 1948 and iho were entering a school or 

division in which ma.thematics is required, were required to take ti,o 

mathematics placement tests previous to enrolling. They were the 

Cooperative Algebra Test, Revised Series Form S, and the Cooperative 

5 

General ?,~thematics Test, Revised Series Form 0, distributed by t he Ameri-

can Council on Education. The tests will hereafter by known as T1 and 

1'2 respectively. 

These tests were graded by a mechanical gr-a.dine machine and the raw 

scores were recorded. Students were then enrolled in mathematics courses 

a.ccording to the raw score they ma.de on T1 a.nd the nunber of semesters of 

high school algebra they had t a.ken, a.s follows: 

TABLE ! 

Student Placeoent in Courses 

Raw Score Semesters of High School Algebra 
On T1 

4 3 2 1-0 

Over 35 165 (If they chose) 

Over 30 173 173 173 033 

(13- 30) 173 143 143 033 

Less 13 173 143 033 033 



Ua.th 033 

lila:th 143 

n0>.tli 173 

7:Iath 165 

mementar;r ii.lgsbra. 

Int er:raedia te 11-lgebra 

College Algebra 

1\ combina.tio11 of f;o1 1-et_;e 11.lgebra ancl ~:r:tr~onometey. 

6 

Stttd.e-.a.'l.,s w0re tillowed to tsJ,;;:e l:4ath lS:S~ 1R:dgonometr;y-, if they had 

eredJ.t in or ue:re rnJ.r:rently 0111.'ollecL in Math 173. Stt;~d.ents in. the lichool 

of CJom;,;1eree were r£>,quired to tal-ce lath 113 ~ Bus:li1.esn Aritllfile·tie., the 

first semester. 

but no effort; 1.1.?.s made to reassign students into eourses aecord:tng to score 

achieved on ·this test .. 

. l!.t the e;.ad of the seme::rte:r· ea.oh teacher reported letter grades, A, 

cor;rpleting the cotr..rse. I't s:Jas irn:_pos~ibl0 to clet~rmine scores for ,the 11 1 s 

e,iad rne,r1;y of the '.!J"'' s; the:refort:~ they 11<:l't.~e not rei:mrted 01· 't\sed in th.e 

the college cata,log standard befoTe they· co1ud. 1Je used. 

Other inf'ol'liliil,tion ga.thf"Xetl co11cei:rning the stu.clen't inclt1.de:: 'the high 

school i':rom ,1hich he grad.:uated, t;he tl.\lL'lber of te2,ch.ers in the high school~ 
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alphabetical o;t>d~·.. Out-o;f ..... $tate. stu.o.e.nti'.3c ,:rel"e given t11.a llilnb-er 7g in the 

pl~e of a cotmt1J' number and the hi(bh achool and teacher'$ spaees: were 

left bl&"'ili: £er thes-e s:tn.dents. St1.1.de11t$ from pnroehial s~hools ve:l"a given. 

the nu.niber 19 in pla.c& o:f a e·ounty number. !!igh schools we1-e coded aeool'dt-

ing to &l,.pl'labetica.l orclel' within ea.eh coun:tF. !file mmber ,of teaet~s: :in 

the s.ehool. from uhieh the student c?;raduat~d. 'l'..r.ere coded a.s foll()WS! 

0:-,9 1 
10..19 2 
2~29 3 

Ol 
02: 
03 
01~ 
05 
06 
07 

30-39 
l!,O..qg 
50-Up 

\t. 
5 
G 

00 
09 
10 
ll 
12: 
13 



The foll owing a.re samples of the data found on the punch cards : 

Ada.ms :Benjamin FJr721234414350g20052305000000000A93000000 
Adams Leveta Inez 551070613320s10031203000A93oooooooooooc 
Alcott James Arth 6oo6435144s1031073107000000000B85A95000 

Zink Don Keith 7J.io16o613310713031504ooooooooo1 w ooo 
Zoldoske Billy Jac59061221436os17041904oooooooooc7soooooo 

9 

The International :Business Ma.chines Calculator was used to calcula te 

all data to be used in the formulas. 
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AUALYS!S 

!or the Ptf.ll)ose of elaritf tha followh1g is an ontlin& o.f th~ s.na.J.y .... 

sis \/hich wa.s made· o:£ thi& data, whi.ah will be e:x;plain'6d i11 detail later 

2.. A eorrela.tioi-1 analysis was r.iade. between t}.ie e;x-acletJ tll.e students 

. tlalle. in each, course and eaeh of the three placeueut tests, 

3 ~ ?he linear regression equat,ions for proo.ieting a student• s grade, 

:\,~sea upon hi'fl score on each of the tlw-ee l)laceraen.t t.ests v1EU'e Ool'@u.ted. 

4. The standard error of estin;;ata for e&eh of the lin~ r~o-ression 

-,eq~tiol'ls was ComJmted. 

;. !he mltiple r~"Tess1on. eq®tions fer predicting a stue.ut•s 

irade in t-lfath 143 and in Matll 173 using l'f1 and i1J as criteria were com-.outed. 

6. fh& mu.ltiple regression equations for predict.tug a studeut•s 

grade in Math 11~3 and in i!,ta.th 173 usin.g '11., T2. and ~:; as criteria. 11ere 

ao~mted.. 

7. 1rhe rank correlation of the gr:a,des ma.d.e by .students wh<Lto.ok 

·both t<Ia.th 173 a.rid Math 18.3 ~ COfflj,mted .. 

g. A cheek wa.s na-de to det E¢mine what percentage of the .stu.de-.ati!i 

who l'llil.d four semes:ter11. o:f high eehool .Algebra f2.iled l:lath. 173 .. 

ln conwuting all of the eo1"relz.tion coefficients 1ri this otufk, Xarl 

:Pear~ontsl formula was used. 

l Johll F_ •. Xennq, Ma.thematics of St3.tistics, p. 173 
. ------



'( .:: Nz)(Y - (z.J< zY) 

Correlations will be indicated in the following manner. 

symbolizes the correlation between scores on Ti and T2. 

symbolizes the correlation between scores on T1 and the grades made in 

Hath 173 • etc. Also • indicates significance of correlation c.oeffic5.ent 

at the 5 per eent level and•• indicates significance of correlation 

coefficient at the l per oent level. 

In testing t he correlation coefficient for significance Fisher's2 

table of significance was used. 

!_ Simple Correlation Ane.lysis :Between ~ Placer.tent 

Tests T1, T2, and T3 

The correlations in this section were based on all the students 

vho took all three tests .regardless as to whether they passed t h e course 

in which they enrolled. 

2 Geo ge W. Snedecor, St".tiat ioal Methods. p . 149. 

11 



1.2 

Theae two-wa,- tables giving the number o:f person$ who scored within 

cert~in interval.sf as explained in. the coding on. :PUJ1Ch ca..x-da, along with 

the total f:requencies in each class interve,l slicn.ua. be of assiste,nee in 

T 2 Class Interval . 

Total 
T1 Class 1 2 3 4 5 6 7 s 9 Class 
Interval Freq~ T1 

l 11 4 0 0 0 0 0 0 () 15 

2 15 15 5 0 0 0 0 0 0 35 ·, 

3 22 ·t?J 2(J s 0 l 0 0 0 g3 

}J 17 lt-5 33 11 2 0 0 0 0 10B 

5 1 25 29 22 6 2 0 0 0 91 

6 2 15 30 18 1 2 0 0 0 74 

7 0 2 14 34 12 4 0 0 0 66 

g 0 1 7 22 16 cJ 
0 2 l 0 51 

9 0 l 4 7 20 0 
.I 2 0 0 1i3 

10 0 0 0 l g 11 7 l 2 30 

ll 0 0 0 0 2 4 3 4 2 20 

12 0 0 0 0 0 8 5 6 l 20 

13 0 0 0 0 0 l 1 2 1 5 

73 132 152 123 73 50 25 13 6 647 

Total Class Freq~ T2 
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2 :~\ l~ l,~:\ ,r 
1 t3 SJ e' ., n 

ti (J l () 0 0 0 0 l~i 
\/ 0 {) 15 

1.1 l 0 0 0 n f"* lJ 0 0 {). n J5 

c")l {) 2 (,'' -0: 0 (J 0 0 $3-,f :,,J 

['!"t 1 O· (\ () r, () f:~\ C :() !} ?;.,}' \_l 

5 7 'b. 1 ;) r-~ 0 0 '""" 
.. , 91 ,l,.j" V \J t} 

,ff" 

3 11 1 0 (J ,.() () 0 0 71t V ,, 

1 
., ,.~ l2 7 0 0 A 0 0 0 (;£ J ·~ \) 

z 0 l 1 20 ll:: 9 ).f 2 0 0 0 0 "J7 

9 l l l 10 ll 9 6 lt 0 0 0 (I lJ.J 

10 0 0 0 z 1 9 (i 1; 2 0 v 0 JO :,;,.? 

u 0 0 {) 0 ~) ,3 5 1 l 0 0 1 20 ) 

() 0 0 0 l t) !:} c':) ·t: ~ l 0 '(j .t "" 
,13. 0 0 {) :0 0 f, 2 l 0 ~ 0 if;, 5 .,j <;.. V 

107 137 1.31 11 •,7 2r5 r ~> 

l 
, 6Irr D ~-"~ c.:.. ..,. ~4 

~}oto~l. }h•;ti';_,, 



!i2 Class .Interval 

!3 .Olass· ~otal 
l 2 ) 4 r,:; 6 7 g 9 Intenal !) Cl.as.$ 

~eq. ,:i3 

1 3g :P :; 27 1 . 2 0 0 0 0 107 

2 23 54 39 17 2 2 0 0 0 137 

3 g 35 49 32 5 2 0 0 0 131 

.4 3 g 2l 37 lt5· g 1 0 0 96 

5 l a 13 16 22 12 3 2 0 71 

6 0 0 3 G 15 g 3 2 0 39 

7 00 0 0 5 5 7 9 l 0 27 

g 0 0 0 l 4 ~- 9 3 ' 1 26 

.9 0 0 0 0 0 2. 0 1. 3, 6 

10 0 0 0 0 0 1 0 3 l 5 

ll 0 0 0 0 0 0 0 1 0 l 

~2 0 0 0 0 0 0 0 0 1 l 

73 l.32 152 123 13 50 
" 

25 1.3 . 6 647 

ffot~ Class Freq. !2 
l 

$U.m.m.lU'y of :Placement IJ:'est Correlations . 

Tests Correlation Significance 

T1T2 .794 l~ l' 

~1T3 .630 1i 

T2T3 .• 6SO 1,S 



Correlation .u.nalysis. Reg;i;"ession ::'il(1·v.atio:a.s With Standa:rtl 

Er:cors of li11!tiil¥l:t.o Involving J:latheria.tias Courses a:i1.d 

Placement Tests 

".ehe followi.ntt op.i,~relation. cof:.lifieien:!:is ~td :i:..,e,6't'ession eq:a.ations are 

·oa.sed u.:pon nru11er:i.e,;i,l g,TacLes made by only those stn.dents who passed the 

eou:rses in wliioh. they w.e:re $!lrolled~ The fa;ilm~es and l\li thdrawals are 

shown 111 the corr.ala tion tables afill a matter of evidence.. bn.t the,yr were 

13 01· l€rss on :r1 • and those who cli.d not do Nell the first; few ueeks in 

Hath 11~3. M&W of these studentg lw11ittle or zio. lti.fih school algebra. 

ap,d the fJtucl.ents grades i:n lYli.:i:th 033, tbe linear xeg,Tessio11 eq1.w.tion :for 

pre<.licting the ~ites and ·the standa:rd error of estim.ate for s11ch 

eqv,ations and correlation tables are as followl:l: 

15 
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1 th 033 Orc..de and !l'1 Seo en 

'£1 tK~th 033 Gl·o.des 

Scores 
n C D 

1 1 0 l. 1 3 2 

2 l 3 2 9 0 0 

3 2 12 3 4 2 ) 

lt 0 l 0 0 0 0 

5 0 0 0 l 0 0 

l,nl, = . o46 

Go33 == 0033 + b(T1 - -;: ) t 

033 = 3. 25 ( standard E.n-or of ..,,sti te) 

t Grn3 lo the de; ""-,033 is the e"'11 o:.. all gr es i.ncle 
in I at h~633; bis he slo H~ of the li d '1'l, is the mean of Tl sco en. 
As ~n · :q>le ,ra.lton Ja.mns e a core of 12 on T1. Hie prodicte 
ocore on Rat 033 is as follows : 
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1I.1iwLE VII 

033 GrE.o.es Scores 

Eath 033 (til:8Jdes 
Scores 

i~ ]; C D F lJ 

l 1 5 
., 7 2 3 .) 

2 1 9 2 6 2 2 

•y 
) 2 b; 1 l l l 

1~ 0 3 0 1 0 0 

'6'033 = so. 

VUI 

.,\ 'l('~ 
.} .. ) 

•'\l. v :D y~ TJ 

1 2 12 "" :; ltJ 3 5 

2 2 (:$. l l 2 J. c:, 

3 Q. l 0 0 0 t) 

Yo33 t3 
; .31~·* 



Course 
& i:eeat 

033T1 

033 W2 

OJJ T7 :; 

.o46 

.180 

~314..,. 

-°'o·.·.i:.3. "" G,~3 .. + b(T - T )· ., vj 3··3 

SQ33 ~ 7.s7 

Ffo.n 

Go3.3 ;;; 

Go33 = 

,,,..,am 
.;;c. '.l:2 

Standard 
Er:..•ors 

$ .• 25 

8.12 

Sincf3 Math 113 is ail elernenta1jl' course in 1,''u.sii,ess: Hathemat:tcst 

18 



I 

ft!tC as S40re$ 011 •'t,l:'t)J"..1Je e%/&lin~tiont 1,;;le oon.eemied~ ~,ere, li~de 'tt;Pvn woo 
. . I . 

s:houl.d tak~ the -0otu.•:ss. · ik:.~wtore 't1'10 to..niit.) of ~00.X'oo oo. a:U tcest.s 1~ 

quite ~g'e_. 

'1 };~th ll} Gro.4ei! 
$CQX'e$ 

A .J:· e » 'fJ ti 

J. () 0 0 ') 
c... l 0 

2 l ~ 
i;;, ; 'l l l 

' .3 4 G 6 5 0 

1, 3 1 6 3 2 l 

5 3 0 2 3 . () Cl 

6 .2 ) 3 l l 0 

1 1 !) 1 0 0 0 1'!'9' 

~, 
2 l l 2 0 0 0 

9 l 0 . 0 0: 0 0 

1.0 0 l 0 0 C 0 

u l 0 0 C f) ... 0 

«· ·. 
•)1..'t')i .. :: 7· q7. -~J ·-·"'",.,.,,,_. 



l 

2 
,. 

7 6 0 't 

z 9 l 
,., ,_ 

} ' 4 ti l 

t'" l 0 0 
¥ 

6 0 0 0 

l (1 0 :0 

in2. .. l.10 



7 9 ~ 1 

7 5 2 

2 2 0 

0 0 0 0 

0 ,. 0 

y;;3t3:: 
,,..... 

.,..,_ ::: +- ... 3 .) 

~ - ,, 
i- .; -'3) ; - ... 

- :: 7-...1_. '+ 

l -

.. 11 
~ 

7 = . + - 1 7 7 •;J J .... 
"" lJ " .. + 



~1w eo1"'rel.f.tticm eoafi'ici.snt '(,3 t, = .260 ls t11e o~ one of ~ 

U'1t.11 ll3 c.orrelfu),tioos wliie;;i. tei'itt.f.!. to 1:Ja significs:rd,l;r ditte:reut trail 

oont.:biue. to ·be l~e a.tI in i!ath OJ3~ -~..in tho: eom..,ah.tion ooaf'ficients . . 

si1 t:lr...tl:i. ll}3 G-r.1:1dos. 
;JOQl"G& 

.,11. » g » '1! t; 

1 0 0 l 2 0 0 

2 () I) l 3 l l 

3 0 l u ll 7 2 

4 6 ' 22 15 lT 2 

5 ; 13 17 12 g 5 

6 w 11 ll 4 0 2 

1 5 4 2 l l l 

I 0 a 0 0 l 0 

9 0 l 0 0 0 0 

1:0 0 0 0 0 0 l 

Y,".,3t, .::. 1t17 .. ~ _. . 



--G1t~3 = $0.19 +- .567(TJ. - 20.9) 

S1.\r·•. - !3. 2 L,:) -

~e" !Yath 
Scores 

A 13 

1 0 2 

2 5 s 

3 6 12 

4 e J.6 

5 ·z 3 ./ 

6 2 0 

i::, - '" h6 ,;,143 - Oo""I·' 

143 Grac'l.es 

0 D jj'i \)' 

5 7 7 2 

23 20 11 
.,. 
:; 

21 16 9 3 

14 3 5 3 

l 2 2 2 

1 0 1 1 

2~: 
,I' 

I 

I 
i 



~aI.'Q)lV:1 

l(s;th 1!f3 ch.,'l.«9 .a~ S<»~~ 

~3 l.fa.illl. 1.Ji3 Gr.adtHl 
St,orea 

A » e· :& 'JJ w 

1 l 2 12 g 6 2 

2 4 6 26 lf' 9 l.4 5 

J 9 22 ·19 l.!) 1~ !) 4 

4 1' ' . -~. 1 1J; 0 & 

' 3 2 l. 3 0 0 

b () 0 0 0 0 0 

1 0 l 0 ,0 () 1 

~~e ~&lrtt 
~. ~~t Oo~. ~s:Sion rl~tioa ~~& 

1tiJ>r1 .li17 i:tJ,a ,.= 6$.11-0 +· .. 567!1 s: .... ao 

l.43~2 .. Jti7 ~li-; = 71i .. oo '"" .55~2 ~.,l¥6 

14313 .. B7f: li .. i14; = 75~ 20 :+ .J~J~3 g •. 67 



test scares follow: 

T1 Ua.th 173 Ci-J:',::tdes 
ScorGf 

A :a ~ ,;,.J. '.\) :I ll 

1 0 0 "I 0 0 0 ,!. 

,, 0 0 0 0 {) () 

J 0 , 
0 

., 
2 l) J, .,1., 

lt~ 0 1 5 -;; c-, 1 .,,/ c_; 

[.; 0 2 "(i} 7 5 0 ;J u 

6 2 '·J 5 ,c- 7 0 J :J 

7 1 10 , ,::4 
..I..{;°) 10 l! 2 -,· 

e 3 Q 1 -; 1 r~: 2 ~.-l -.) .,J 

9 lj. 11 :n r 
0 l 0 

10 (":J ,-
5 () 3 0 0 t) 

11 ~~ ,, 
(_..., 

r· '.) 0 1 0 

1·:i t:, Cl ,, 5 1 0 0 0 

13 -, 0 1 0 0 0 :;! 
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T-, . 
S0o~et1 

Math 173 Gra<.les 

A ·:n 0 D F t,f ., 

1 0 1 3 0 2 0 

2 0 2 9 ti 4 l 

3 l 6 12 11 9 2 

4 2 10 13 ll 7 2 

5 7 13 lt 11 4 0 

6 (\ 
• .J 13 10 'Y ... 2 0 

7 G 3 6 0 l 0 

2 t· 
;): 2 2 0 l 0 

j 9 l,1. 0 0 0 0 0 
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P3 .ath 173 G~es 
SCO'l"BS 

A :a C D 1 w 
~ 

l 2 2 3. 2 2 0 

2 0 l 5 3 3 l 

3 0 l 7 i:t :; 9 0 

l~ 2 lO w 16 5 l~ 

5 5 1ti .22 7 g 0 

6 3 9 13 5 3 0 

1 
,.. 

~; 4, 1 0 0 \:) 

g 10 [j l 0 0 0 

9 2 l 0 0 0 0 

10 )4 0 0 0 0 0 

y 
1'1 J-{:3 

= .1is1•• 

/"'- - -·""177 - G1 7"' , b( m,. - rii3· ) \l, .) - ... .) + ,)',.:; = 



Su.mi. ~r.; of !!«th lT.i Grades and Place. ent Te~t Anal.¥sia 

Course Stando:rd 
1'e~5t Corr. Sign. P..cgrosa1<> ·qUD.tion l~l'"O 

l73T1 . ;02 ,1 ... }' 'G173 -==- Ga .. 9 + ,.390~ 7.75 

l73'f2 .420 1i ~73 = 7J.2 + . 445T2 s .. 10 

, r~"'-·-~ ~-5 . 1¥57 1,t . ~173 ::::. 72. l 4 ... 455T3 7.Sl 

... otice tl:ia.t the atandm'd erro of e"tioa.te oonn.ccted \11th V,71 t, 

a.nd --!;, 3 ~ a.re eonsiderably sm.1.ller tha..t1 the st nde.rc error"' of est1Mte 

with Y,73 t-"--'hich 1.nd.\c t ea th:,_t the linear regression equations 1 

volvin.g !l:i n.n T3 nre nnch 'bette!" for p ·edicti11€ gradea in Muth 173 ,. 



test scores follow: 

Mathematics 163,. ~rtaono try 

a.th 183 Grade- and f1 Seor-ea 

'1 ?!&th 133 Ora.des 
cores 

.l )3 0 D 

l 0 0 0 0 

2 0 0 0 l 

3 0 0 0 l 

4 0 0 2 2 

5 0 l 0 4 

6 1 l u 2 

1 2 10 13 2 

s 6 5 6 2 

9 7· g 6 1 

10 1 l 2 0 

ll li 2 l 0 . 

12 5 l 0 l 

Y,, 3 -t., :::: . 63~· 

'G153 = Gl83 • 'b( ~l - °i ) 

li' 

0 

0 

0 

l 

4 

2 

2 

l 

1 

0 

0 

0 

w 

0 

0 

0 

0 

0 

0 

?. 

Q 

0 

0 

0 

0 
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x:trn 

183 G-rc:\Cle:2; ancl T2 /3ao1~<::n1 

f2 P-la/th 1G3 l'.ti~a(les 
Scores 

A 11 O' D F H 

l 0 0 1 1 l 0 

2 0 2 2 7 3 0 

3 ,-i 
C- l 11 

,., 
('_ 2 1 

4 '~ 1n e-:' 2-} 3 1 C. V 0 

'"' 12 :i 10 0 1 ('1, 

? "'' 

6 7 
,, 

I() 6 2 1 0 

1 h t] 3 0 0 0 --:· 

<:"' 
0 3 1 0 0 0 ' 0 

9 ,: 0 0 0 0 0 

... / - r.5 ** ,, '13 ·b .. -.J 9 



::n 

A :a 0 D F 'uT 

1 l 1 2 0 l 0 

2 0 0 5 6 0 0 

3 0 :s 3 3 6 0 

4 2 6 17 2 2 2 

5 0 10 ,;! 2 1 0 0 u 

6 .r 
0 5 lj. 1 1 0 

7 5 1 1 1 f' 0 (; 

g .6 J: l l ri \J 0 

9 3 0 0 0 0 0 

lO l 0 0 0 0 0 

/'- - . -.q.l"' .. -.·' - (.;.1 , . .,., + !,{\ 8-, Fl-. ) \,~ 1J'J - ·,·.,.o) . "' .,. ) - ., j 

" G1g3 == 3 + 



Sumr...iar'fJ of i.a h 1$3 Gradeo and lacruaent Tost 

Course 
~et Corr .• Sie;n. neeresno 

183~1 . 6J7 1i ...... 
lS3 :: 10 .. 9 + .3 ~ 7Tl. 

18JT2 . 559 l~<) - 74.3 • . 500T2 $3 :: 

l$'3T 3 .524 l ; 1i"1g3 = 75 . l -+ . 4ll01) 

Standard 
rors 

6.60 

7.07 

6 •. 93 

.All eorr la. ion coeffici nts botw en Hath lS,3 grad.en and plec nt 

testn sco:reo test to be diff er-0nt fron zero at the one per cont levul o~ 

significance. Re.nee~ they y be used in pred1ct tng Math.183 grades . 

r thema.tioc 165, College • gebra "· Tri ono etey 

Correl tion tables nd ..,, '"'lysis of !ath 165 a.des und l)laceme 

coreo follow : 

Mot - 165 Grad" s and Tl Scores 

T1 Mo.th 165 Grades 
Score.., 

l3 0 D w 

s 0 3 3 3 0 0 

9 0 3 2 1 0 0 

10 0 l ? 2 0 0 ... 

ll l 5 l 0 0 0 

12 3 l l 0 0 0 

13 0 l 0 0 0 0 

Tust, = .. 573•• 
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Sl.65 :::: G.17 

T2 i)~."'t'i..~ 165 Grndes 
Scores 

.;)_ Jj Cl :o 3! 'i,J 

3 0 0 0 1 0 o· 

4 0 LJ,, 2 2 0 0 

5 0 2 0 1 0 0 

6 2 l 3 2 0 0 

7 l 11 
~~ 2 0 0 0 

g l 2 1 0 0 0 

9 0 1 1 0 0 0 



T.A:BLE XX.VI II 

Math 165 Grades and T3 Scores 

T 
Sco~es 

Ma.th 165 Grades 

A :a e .D F w 

4 0 0 l l 0 0 

5 0 1 0 2 0 0 

6 0 2 l 1 0 0 

1 1 6 2 2 0 0 

g l 2 4 0 0 0 

9 l 0 1 0 0 0 

10 l l 0 0 0 0 

11 i() 1 0 0 0 0 

12 \0 l 0 0 0 0 
,, 

, T LE XXIX 

umma.ry of Math 165 Grade and Placement Test Analysis 
~ 

Course Standard 
& Test Corr . Sign. Regression Equation rors · 

165T1 .. 573 1i D 
G165 = 58. 2 + . 550T1 6.17 

165112 .393 5% i-165 ::. 74. 2 + .355T2 6.93 

.619 1% /' 

165T~ G165 = 66.8 + . 507T3 5.91 



Yt6S t, = . 573 and Yt1.st3 == . 619 test to be different from zero at. the 

one per cent level of significance while "t"ue..a.::. .393 test to be different 

from zero only at the five per cent level of significance. Notice that the 

standard errors of estimate support this f act . Hence, they ~ be used to 

predict grades for Math 165 student s, although T2 cannot be depended upon 

as well as Ti and T3 . 

Comparision 2!. ~ Effectiveness ~!land !3. separately~ 

Oombinatic>n of ~ ~ !3_ !2:£. Predicting ~ ili ~ ~ 
.ill. rs.des 

In an effort to determine whether the combination of a test given be-

fore enrollment and one given after a rwiew of the subject matter would 

' be better for predicti~ l;l'ades than either one alone, multiple regression 

equations involving both tests were computed for Ma.th 143 and l.fath 173. 

In terms of a. dependent variable Y and independent variables x1 and 
r 3 

X2, the r-n.iltiple regression equation forlilllla is 

(x.- tJ 
w he'fe 

is defined as the 

i t ,1hich indicates the stand.a.rd re­standard partial regression coeffic en, 

3 Ibi~ •. p . 343. -

35 
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g:ression of Y on Xi independent of X2. The b • s are in;>orta.nt in that their 

n m erical size can be compared to determine vhich of the independe t vari-

ables is the st effective in the prediction . 

The multiple regression equations for the two courses are as follows : 

80. 2 + .5oo(T1 - 20 .9) + .12s(T3 - 10. 2) 

68.4 + . 500T1 f . l28T3 

:::- 82.3 + . 246(Tl - 37 . 0) + • 252(T3 .:_ 22 . 47) 

I n order to determi ne whether the u.se of two variables is more reliable 

for predicting grades than the use of one, the multiple correlation co-

efficient was computed and compar ed with the simple correlation coefficient . 

R143 13 , the lllllltiple correlation coefficient for Math 143 Ti and T3, is 

arrived at by this formula~ 

/t.,, 13 = ( Y,n r) ( b:.,, t,,-t,) + ( Y..,, 1;.) ( b:.,, t;t.) 
R=- . 'Irr 

Recalling tba.t ~ 3 t = . 417 and tbat Y,113 t == ·. 2775, and cot.1!)P.ring 
I '.1 

with R = . 418 • we see that nothing is gained by u.si g !I\ and T3 over using 

T1 alone. This fact is verified further when the standard error o·f esti­

ma.t e 1 s ~omput ed.. 



~43 13 -
( I- R 'a.) ( ~ dev,ab • .,.dl/'3 er Y:Jdcs) 'L 

N-3 

S14.3 1;5 -= s .• 2 vhinh is the same o,r, the standard error of e.stime.te ot the 
. ·t·· 

~- . . 

Using tile same process as t1,'bove i ve find. 

-5173 13. = 7. S5 

For a Co11'Pe.rison reea.11 that Y,,J -6-, =- ,.5017. "(,;3 i-~ =- •. ~7~ S173Tl = 

t .. 75, ai.'1.d that S173i13 = 7 .Sl.,. !n each case the o.orrel.:~t:ton coefficients 

tii th one inde-,t?endent 'Varietol~. is· slightly snwJ.ler thrui 1:1i th two !nd.e,.. 

pendent variables &1:lll tohe <>Ota>espQD,d,:ing ste.udal'd error of estimate is 

slightl:r larger. Renee, t11e _ttro te~ts used together are very little better 

tl'lan .. either one alone. 

31 

for l4ath 143 an.d. Math 173, to dete:1Yil.1ine if using three variaeles (!J:l, T2, and. 

,3) is aT!Y 1.H.i:tt er £or predicting grades in those course$. The f:Ollomng 

resul.'tas were obtained .. 

1J\43 ~ 80 .. 2 +. .. 675(!1 - 20~~1> ,+ ,,lil3(T2 - 11. 2) + .02(23 - 10 .. 2) 

'i1>+3 =- 61 .. 3 + .. 6751.h -+· .41Jf2 + .02f3 

G173 = S2.3 + .293(T1 - 37) - .052(T2 ... 20.4) + ·?62(T3 - 22.:47) 

> 1l173 := 66. 7 + -293Tl - .. 0521~2 + .262T3 
!it:..·· .. 
-----· ·_--.r~ 

/ 



,1).. { I 

b 17.3 ~,,t ,2 71 

~?J ,:i.3 - , S"S 
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• cot1parat1vo st· • by tables. ,w.s m-.~de of' th se a.th 173 tud ts 

uho h=i.ve had four se;.1esters of high school algebr ,.,,ei st thoae vlm have 

ot bad a.o mu.ch four seue ters of higl school 4 bra,. 'rhe tables 

£ollo: 

th. 173 G·rades d T1 SC'f)res for- I a.th 173 Ora.dee a d ~ cor s for 
Students ! th :rour seoester11 of 

gh School .Algeb 
utu.dents wit.1 Less Than our S s-
t r.u of High Soh.o-Ol. eebra 

Class Groo.es 
Interval 

Clo.at: Grade 
lnterv l 

l A :a C D F w f1 ll C n 'Ji' \t 

1 0 0 l 0 0 0 l 0 0 0 0 0 0 

2 0 0 0 0 0 0 2 0 0 0 0 0 0 

3 0 0 0 l 0 0 3 0 1 0 0 2 0 

4 0 l 5 2 0 l 4 0 0 0 1 2 0 
I 

5 0 2 1 6 l 5 0 0 f 1 l l~ 0 

6 0 J 3 5 2 0 6 2 0 2 0 5 0 
- -- - --- - - - - - - - - - - - --------- - - - --

1 l 4 16 6 l 1 0 6 2 i~ 3 2 

s 3 1 5 5 0 0 g 0 2 s 2 5 2 

9- 2 s 1 6 l 0 9 2 3 l~ 0 0 

10 1 4 5 0 0 0 10 l 2 0 0 3 0 

ll 4 2 5 0 ll 0 0 0 0 l 0 

12 6 5 l 0 0 0 12 3 0 0 0 0 0 

13 l 0 l 0 0 0 13 2 0 0 0 0 0 

G 24 36 56 31 5 l :1:otals 10 14 17 g 25 4 

i 15,7 23.5 36,6 2q3 3,2 ,G ct J 
I 1$.0 21,7 10.2 3 20 5 



TABLE XXXI I 

!a.th 173 Grades and T2 Seores for 
Students With Four Se1ne.,ters of 
High School Algebr a 

Class Grades 
Interval 

T2 D C D F w 

1 0 1 3 0 0 0 

2 0 2 9 4 3 0 

3 0 3 g 11 l l 

4 2 9 10 6 l 0 

5 5 6 11 9 0 0 

6 6 10 9 1 0 0 

1 5 3 4 0 0 0 

g 4 2 2 0 0 0 

9 2 0 0 0 0 0 

Totals 24 36 56 31 5 1 

~ 15] 23.5 36.6 20 3.2 .6 

' I 

I 

T LE XXXIII 

Math 173 Grades and T2 Scores for 
Students with Less Than Four Semes­
ters of High School Algebra. 

Class Grades 
Interval 

T2 A B 0 D F \'I 

1 0 0 0 0 2 0 

2 0 0 0 0 1 1 

3 l 3 4 0 g l 

4 0 1 3 5 6 2 

5 2 7 7 2 4 0 

6 3 3 l l 2 0 

7 l 0 2 0 1 0 

s l 0 0 0 l 0 

9 2 0 0 0 0 0 

Totals 10 14 17 g 25 4 

% l:J.8 lG.O 21,7 10 32 5,1 



t ath l 73 Grades and T3 Scores for 
utudents !ith Four Sei:1eete:-n of 
High Sebool ;J.gebra 

Class Grad.ea 
Interval 

'1'3 A l3 C :0 F ' 
1 1 0 3 2 0 0 

2 0 1 3 3 l l 

.. 

.'). 0 1 1 5 2 0 

4 2 3 14 10 2 0 

5 l 10 12 6 0 0 

6 2 4 12 4 0 0 

7 5 3 4 l 0 0 

g a 8 l 0 0 0 

9 2 l 0 0 0 0 

lO 3 0 0 0 0 0 

1.rotals 24 36 56 31 5 l 

'% 15:7 23.5 3 
-

20 3.2 .6 

xnv 

~t 173 Gr~des a.nd T3 Scores for 
Students with Le ... s Than Four Seme 
tars of ID.eh School gebra. 

Class Grades Interval 
T3 A :B 0 D 1f w 

l l 2 0 0 2 0 

2 0 0 z 0 2 0 

3 0 0 0 0 7 0 

4 0 2 4 6 3 4 

5 4 It 10 l g 0 

6 l 5 l l 3 0 

1 l 1 0 0 0 0 

g 2 0 0 0 0 0 

9 0 0 0 0 0 0 

10 l 0 0 0 0 0 

Tote..l 10 14 17 . s 25 4 

i 

~:he follo ring facts conoernin.;~ these tables .. _ noted. 

'01" those students uho .. d four nemontc~ s ot high school a.lgebrat the 

only thine the plaeenont te13ta did s to 1nd1ca.te vlnt er~ de the.v t:il.d 

student • 

1th res:_oect to the £our semestc_ algebra. group the placement te t Ti, 

for u,le. does not seera to be veey good criterion for determ it>g 

nether students \Jill paso Hath 173. It '3' be noted from S.able 30 that 

appi:onoately one fourth of the group ma.de le o th.'.m. the required passing 

41 



score on the test, yet :pas sed the course . Notice also that 5 out of 153 

students who had four semesterc of high school algebra, or 3 per cent, 

failed Math 173. 

I~ Tabl e 3i notice that 13 out of 21 students rho got into the course 

ui thout the required semester s o'f algebra or T1 score failed the course. 

~ Correlation. ~ 173 ~ ~ 163 

The rank correlation for students who took both !,!a.th 173 and Math 183 

,:ras oomp11ted by using Spearoan• s :formu.l a.6 . 

2. r= 1_ '2~<x-v) 
N ( N-i-1) 

The foll owing is a table g;tVing the rank standing of ea.ch st udent 

in each course . 

6J ohn F. Ken.nay, o cit • , " . 224 . ---

42 



TABLE XXXVI 

Rank of Math 173 and Uath 1$3 Stu.dents 

!la.th 173 Uath 1S3 Math 173 Math 1S3 Math 173 Math 183 

l 1 40 g 79 53 2 10 41 56 so 49 
3 3 42 26 81 98 
4 58 43 94 82 93 
5 2 44 52 :l 99 
6 g 45 6o 67 
7 19 46 34 85 73 
g 9 47 35 86 30 
9 16 48 6S 87 l()CJ 

10 31 49 18 gg 62 
11 4 50 27 89 74 
12 11 51 69 90 44 

il 45 52 92 91 gg 

5a §~ 57 92 90 
15 101 ~l 107 . 16 64 55· 70 110 
17 84 56 71 §i 75 
18 20 57 j~ 51 
19 21 5s 97 87 
20 22 59 37 9g 76 
2l . 23 6o 61 99 100 
22 6 61 4g 100 111 

~~ 
12 62 72 101 llo 
17 ~ 3g 102 41 

25- 42 95 10a 89 
26 43 65 102 10 112 
27 32 GG 96 105 91 
2$ 46 67 81 106 lOi 29 37 68 105 107 10 
30 7 69 33 100 113 
31 .. 59 70 78 109 106 
32 . ~a 71 28 110 lOS 

§i 72 29 111 114 

ia +~ S5 112 115 
35 86 lll 116 
36 15 75 82 11 63 
37 25 76 97 115 17 
38 50 77 66 116 79 
39 65 7g g3 

r :. .73 



In oonst!"Q.Qting this rru.1.k table, 1.i'tnch oonsists of those students wll.O 

!iass-ed Hath 173 and M~,tll 1$3, ·!;hero were s evei"al 3tu.den ts uho h~,d the sam~ · 

nunerieal €'trade. Tlds malle. it 1..x,'q}ossiblo to differentiate between them 

aecol'diilg to a~ant;;:~ In o.:rde,r 'to dete:rm:ine this rank the p1llleh cards were nm 

tl1.:tou1;h the sorting m.~cll:lneµ and s'b.:i.dents x,..B,ving the same :n.u.ruerical grade i.'1e:re 

given :ranks a.ccorll,.ing to the posi't.ion :ln which ·theil• earti fell. 

'.By obsex-ving Table 36 one ,d.11 f'incl that the .greatest difference in the 

rai1k of' a~ 1:3tutl.ent ii 67, while the major:i:ty of the stu.dent s have :ranks 

wldeh t'l:iffer by lei;;s tlw.n 20. Cons.idcring this and the 1~an1~. correlation 

(r = .73), one :may drav1 the CQ:ttolus:ton that$ in general~ a fltildent who l'l.a~ 

satisfied the p1 .. erequisi.ties for ts,k:ing Math 173 is as equally qualif'i$d to 

ta.tee Math 183 .~ 



Con-elation e:o,etfieientsr~ l'.'egression eq'Wi1.t:ions, and standard errors of 

e,t:tma.te. in.volvip.g fte.shma.n ms,,then:iatics grades and three placement tests mve 

been compu:ted.. The rew.lta are stated. briefl7 in !able 37. 

Whe analysis of this at'!.1.l\r seem to jut!f)! the fcll;owi.ng eo-n.el11sion$: 
. . . 

1. In ;pred!.e.tiq •the.mt~s go.des for students who enrolled.. in 

Math 033 ana· Hat~ 113, none Gf th:.~ placement tests giveA a.re o:f auy'" value .. 

2. In predicting grad.es £.or students wbo enrolled in Math 1l~3. Math 

l1l, lie.th 1Js3, Md ~ath 165~ ea.oh. et the three tests is o-f" value, al.thougn 

the gnd:es f,or st11d.e.11ts enrolled in wle..th ·11i3 are not :pr~Mctea as well by 

t3B¥ tef!t as the gTades o:£ · students enrolled in. the more a.dvanoe.d. eOQl's&s. 

J., In view of the fact tl,at ~ and fJ ba,re l:dghtn> e'O-rrela.Uon ooefti.:.. 

oients and. lower -sta.tuiard. errors. of estinlate- and that lf2 does not 4itss;i.st in 

predictillg grad.es ab.eve that which. cm be done by T1 and T2. it seems t~i 

qt2 ~ be 0,lid ttei, with no loss of in:f':orflation. 

l}. l3y abserving the test mean$ tt .may ·be ;l!Oticei tha.t th.e i:ftud.onte 

who .l'ila,d.e lu._gher seore.-s on T1 shotre4 a greater gain in k.:now-le.dge du.ring the 

review than those whn made the lover scot-ea. (Table 37) 

;"- Students who have had. four s . .;;im0st-ers ot high s,chool tiJ.gelrra aa».• b,e 

eroeated to handle Jia.t_h 173 aa.d need not be required t~ te.ks the placement 

tests. 

6. Students who are qw.-ilitied to take Ma.th 173 are equally q~'\lifted 

to talt;e: Ma.th 1Z3. 
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RECOMMENDATIONS Jit)R lillRTRER mPERIMfflTATION 

To draw definite concl usions as to what is the best criterion for pre­

dict~ grades for freshman students~ further experimentation is neoessar., . 

I n conducting such an experiment, the :following problems should be considered 

carefully : 

1 . !rhe proper choice of criterion to judge whether sectioning of 

students has been successful . If grades reported by instructors are to b e 

used, then it should be required that a.11 grades be reported according to 

college standard f or determining numerical. grades . In this e.x;periment, pass­

ing grades ran as lo as 55 in one instructor ' s cla ss, while 68 was failing 

in other classes . I t was necessary to adjust all letter grades to include the 

same numerical interval before they could be used. In case grades of students 

who withdraw from class or fail as a result of non- attendance are to be used 

in the study,. and it seems advisable, they~ be obtained. by requiring in­

stru.ctors to report the grade the student was making at the time he stopped 

attending class . Instead of using finaJ. grades in the course, an a.chieve-

ent test covering the objectives of the course given near the end of the 

semester may be used as a measure of success. However. the test should be 

given and graded uniformly- .. 

2 . Further e:Jq)eriment of this type is necessary to eon.firm the results 

obtained. However, the method of choosing individuals for the experiments 

and the methods o:f analysis mu.st remain the same throughout the series of 

eJg?er ents in order to draw eonq,a.rable concl usions . 

I t is suggested that fa.th 113 and Math 183 be omitted in the stuey, as 

Math 113 is for commerce students only, requiring no .::~"~~~uisites or f'Ul'­

ther mathematics, and this report has shown tm.t students qualified to take 

Math 173 are equally qualified to take Math 1s3. 



st11<ly. e£:.n be mr'J.d:e with the ser,1este:r g1°2-det1, tho n;a:mber of seil.1.esters of 

school algebra. a.1J.{l ti1e uu.niher of tee;,chers iu h:i.6h school :from wlti.c.h .. 

the stu,de·1:t f;u,,du1::i;ted.. .!ill I,bis da:t~?, :.i.JJ e:.lreo.ey on ·the 3;:;ruich car(ls t1Jld 

sho11ld. be consio.ered :i.n any fm:the:r 0:ir::p0rinen·i;:;:.tion urrtil rii.or~ conclusive 
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