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e policy of ueing guidonce prograns for collsge stulents is rapidly

c*:*

being afonded in sone forn or other throuvshout the United States. Th

vories agcording bo the colleze anl its purvose, and even

1

in the varicos

K

deparinents of the college.

It ia very common bo sezpeet the fresimen to go throuzh & series of

sre-enrollment exsminaotlons in T to assist their mdm.sart* in eoungel~
ling thew concerning courses they showld tale. true
in mabhenaties ng Yhe colleges are recelving ntudents whose 2bilily in

iy field vary videly, This regoires the gectioning of studends into

py

twe or three groups depending uwon thelr ability in matlhematics. G’Qu.‘izmg
renorts that tventy-seven state unlversities, oub of Loriy-ihree replying

to his guestiocnnaire,

e

e sone method for grouping students according bo

uathenatical abilily or previouns training in matbematles, The eri teria

%

pged for grouping students in nathematics ecourses, varied widely among the
aniversities. Hence arises the qrestion as Lo vwhat eriteris ghould be
weed bo best perforn vhls grouning.

The purpose of thig peper is to report on the resulis of an emperi-
uent condoected at Oklehons Acriculivrd and Hechanieal follege, in vwhich
an atbermt was mede to determine whal rind of
shonld be given in order to best debermine the mathematics course in which

pesinning stodeats should enroll.

.

g_-.i

H. ¥, Heller and K. ¥. 8. Jonah, fleasure for Predlebing Success in
& First Course :m College Hothematies,® The aht?tematws Teagher, LLI
(Decenber 10ME) 350-355.

i

2 Ralph O'Quinn, "Status and Trends of Ability Grouping in the State
Universities,¥ Zhe Mothematics Teacher, XHXTIT ( a;r 1940) 213-215




Several studies have been made to determine the effectiveness of
various factors for predicting a student's success in mathematics. In
a study at the University of Oregon, C. F. Kossack’ states that of the
different factors he considered for determining a student's probable suce
cess in a first course in college mathematics, the two most important ones
were the student's grade on a placement or training test and his high
school mathematics score. He found that the score on a psychological
test, the high school scholastie ranlk, and the number of vears sinee
gradvation were not significant,

Scott and Gilll‘ of the University of Alabama, considered only the
two factors, the mumber of units of high school mathematics and number
of years intervening between the last year of high echool algebra and
entrance into college; of these only the number of units of high school
mathematics was significant in predicting probable success in college
mathematics.

Douglass and Michaelson? found that the average mark in high school
mathematics had a definite correlation with the average college mark in
every field., They also concluded from their studies that the success of
gtudents in college mathematics cannot be predicted with any high degree
of accuracy from the number of terms of mathematics taken in high school,

"~ 3 0. F. Kossack, "athematics Placement at the University of Oregon,"
The Americen Mathematical Monthly, XLIX (April 19%2) 234-237.

4 W. M, Scott and J. P. Gill, "A Prediction of Pupil Success in
College Algebra,® The Hathematics Teacher, XXXIV (Decenber 1941) 357-359.

5 H. R. Douglass and J. H. Michaelson, "The Relation of High School
Hathematics to College Marks and of Other Factors to College Marks in
Mathematics,® School Review, XLIV (1936) 615-619.




renk on the psychological examinaticn of the Ameriecsn Council on Zdnotie
tion or a coxbinstion of these fmctors,

orleans® reports thot the correlations betwesn scores on & Lest of
specific ability in algebra or in geometry and marks representing achieve-
nent are in general higher than those between I, Q.'s and marks in aclhieve-
nant,

Plaeling students according to scores made on & placemsnt test was
tried st the University of Pitteburg. Heldl reports that for the yesr
he made his study failures vere rofuced from 21 per cent to 6 per cent
by sectioning ascording to thelr score on the placemant test. From the
resulis of this investigation Held concluded tint the use of a single
eriterion, the grade on a plagement test Iin mathematics glven prior to
enrollment was quite satisfactory.

At a few schools teste hawve been given after o brief review of the
mubject matter. At the University of Illineis® s experinmt was conducted
in which students were given & five day's review of the fundamentals of
trigononstry, after which they were piven a piacement test. Unfortunately
the Illinsie report gives no specific Information ag to whether sectioning
in terms of & score on a test glven after a review of the subject is more
effective than sectioning on the basis of a similar fest glven before
enrollment,

63, B. Orleams, "A Study of Prognosis of Probable Success in
andl Geometry,® mmﬁm, ZXVII (1934) 165-180; z&&fm
To, 0. Held, "4 Gollese Mathemstics Flacement Teet, Jourmsl of
Hagher Bnmtion, XTI (1942) 5-10, —

9%, ¥, Bailey, "Erigonometry in High School,® Ha 1e
Teacher, XIVv (1932) 303-308. e
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In the Purdile Un ‘:wer.,:ttﬂ an experinent wes condueted in which

aathenntics plaocenent Yest was given to 211 engineering stude 1ts hefore

enrollment, and then another was givern after & brief review of mathenatiocs.
Students were sectioned according to scores of the pre-enrolluzent btest

asd changes were made as appearad necessary from scores zade on the test

n

given after the review. The later proved to be much more effective in

wredicting the grode students made in Deginulang college metherntics

-

Ian this study ot Cklahomn Agricultuml ead Hechonical follege o fost

was givenab the ead of three weelis of lustructisn.

¥

This was similiar to
“bhe nrneech"*e at Purdne ?nivarsi'by., 11:&101. h ne attemnt wvas made to seetion
students according to scores made on the tesb. Iowerer, data ig included

in the following peges which attempts to deternine its effectiveness in

predicting srades,

%, . Keller end B, 2. 8. Jonah, loc. eit,



DESIGN OF EXPERIMENT

All students who enrolled at Oklahoma Agriculture and Hechsnical
College for the fall term of 1948 and who were entering a school or
division in which mathematics is required, were required to take two
mathematics placement tests previous to enrolling. They were the
Cooperative Algebra Test, Revised Series Form §, and the Cooperative
General Mathematics Test, Revised Series Form 0, distributed by the Ameri-
can Council on Bducation., The tests will hereafter by known as T; and
Tp respectively.

These tests were graded by a mechanical grading machine and the raw
scores were recorded. Students were then enrolled in mathematics courses
according to the raw score they made on T and the muiber of semesters of
high school algebra they had taken, as follows:

TABLE 1

Student Placement in Courses

Raw Score | Semesters of High School Algebra
On T ;

4 3 2 1-0

over 35 165 (1f they chose)

Over 30 173 1735 173 033

(13-30) 173 143 143 033

Less 13 173 143 033 033




A bried explanation of vhat each course comsisied is as follows:

Hath 033 - Hlementary ALlgsbra

[

Hath 143 - Intermediate Algebra

Nesh 173 - College Alzebra

l

Yath 165 - A combination of Goliege Algebra and Yrigonometry.

Students vere allowed to talke Math 18%, Prigonometry, if they had

eredit in or were currently enrolled in HMath 173. Students in the f§;c?‘dool
of Commeree were roquired o take iath 113, Business Arithmetie, the
first semester. The placement tests were not used in sectloning these
studentg,

Taring the third weed: of school the fooperative Intermediate Algebra
Pest, Revised Beries Fornm ¥, horveafier kaown ag 3, was given to sach student
during the regular class hour. Whese vere scored as were the Ffirst tests,
ut no effort wasg made to roasgsign students inbo courses according to score
achieved o this test,

At the end of the geowesier sach teacher reporied letter grades, A,

B, U, D, ¥, and ¥, for all students and & nmunerical grade .for 2ll o tudents
completing the course. It was imposeible Ho deternine scores J.i()‘l‘ the Wt

and many of the Ffgy therefors, thery were mot reported or uvwsed in the

correlation shtndy., Haking use of the pereentage ncores reporied proved
o be a problem, for uesny beachsors 414 act use the college catalog stand-
avd fcr' teteraining the pumericn’ grade and they had to be converbed to
the ecollege cabalog standard before they could bhe used.

Othey information zeathered concsrmning the situdent inglunde: ths nigh
school from which he gradusted, the purber of teachers in the high school,

yhether the school is a cember of the Horth Ceatral Aceraditing Associstion,

and the nurber of senestersz of high school alzebra they have had.
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A1l this information was assenbled and put on International Business

achive punch cards as fpllows

%7,

®
=

8 -3¢

/S-S §
45 -xs
15 b3
85 -9
Sh-sh
X9k
be- 8¢
¢e-9¢
Se-ns
Se-vc
1 g-oe

XL

pr-£7
.alN 4
07- b1
31-1
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The countlies were coded by numbering ther from 1 to 7T sccording to

i

alohabebical order. Oul-of-siate students were given ths puwher 78 diu the

i
L5

wlace of & county nusber and the high school and teachers spacses were
left hlenk for these shudents. Students from paroshiel schools were given
the nurber 79 in place of a county wmuwber. High schools were coded accord-

ing to alphabetical order within each county. The mwber of teachers in
the school from which the shudent graduated were coded as follows:
o0

10-19
2028

PG e

In the ease where the school from whieh a gtodent sradvated does ned

B2s

belong to the Worth fentzal Accredibing dssociation 2 O vas assimed. I

she schicol Goes Delong to the Assoelobion She nuubor 1 vas assigned. Fer
oub-of-gtate students and students from parochial schools a 2 wos assigned
ag it was aot konown vhebher that sclhool wvas & wnorbor of the Association.

All test scores ware coded ag follovs:

oo-0k 01 35-39 08
05-09 02 Bo-BL 09
1@-1 - 03 b5 lig 10

5-1g  ob 50-54 11
EML 05 55-59 12
e 06 O60-0G1 13

30-3% 07

The highest coded score obtained ou any test was 13,



The following are samples of the data found on the punch cards:

Adams Benjamin FJr72123u41Y 50520052305000000000193009000
Adans Leveta Inesz &ém«mm}oms
Alcott James Arth G0O64351 03107310700000cm35;95ooo

Zink Don Keith 140169613 g}m W 000
Zoldoske Billy Jac590612215360817 901|oooooooooc7soooooo

The International Business Machines Calculator was used %o ecalculate
all data to be used in the formilas.
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ATALYSIS

For the Ingaose of eclarity the following is 2n outline of the analy-
sis which maq made of this date, which will be explained in detell later

in the r’e};or B

)

i. A simple corrslation analysis was made between the placement tests.

2. & co:‘rela-i‘;ioa analysis was nmade betveen the grodes the studeats
_i'az}a.dae' in each course and sach of the t‘wee placenent tests,

3. The linear rezression eguations for predicting a student's grade,
i’fbase& upan his score on each of the three placement fests were computed.

L, %he standard error of estimate for each of the linear regression
fequé‘sions was computed.

5. The mltiple regresslon eguations for predicting a studentts
: grade in #ath 143 2nd in Math 173 using T3 and ¢z as criteria were computed,
5. '"he multiple regression equations for ;gredg*}_aféimg a studentts |
‘gsméle in Meth 143 and in Hath 173 using Lq_. To, and 7 Ty o cr‘iteﬂa were
P omputed,

7. %he rank GQI‘I‘GIM'LJ.OJ of the grades wmade by students who took
‘both Nath 173 and Math 187 was \.oz:routed

8. A check was made %o determine what *gercem aze of the students
who had four seﬁes‘hers of high school Algehre failed Jath 173.

In compubing all of ‘E;he‘ correlation coefficiants in this study Xarl

pearsont! st formila was used.

1 Jokn F. Kenney, Mathematics of Stotistics, p. 173

ewanica
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Y= NZXY - (GX2Y)
{ [N 2X-E x)’]g [N= Y‘—(éYJj)‘}

Correlations will be indicated in the following memner. Vy 4
symbolizes the correlation between scores on Tp and Ta. m 5 &
symbolizes the correlation between scores on Tq and the grades made in
Hath 173, ete. Also * indicates significance of correlation coefficient
#t the 5 per cent level and ** indicates significance of correlation
coefficient at the 1 per cemnt level.

in testing the correlation coefficient for significance Fisher's?

table of significance was used,

A Simple Correlation Analysis Between the Placenment

Tests T3, T2, and T3

— — — —

The correlations in this section were based on all the students
who took all three tests regardless as to whether they passed the course

in which they enrolled.

2 georse W. Snedecotr; Statistical Methods, p. 149.
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Thege twe-way bables giving the musiber of persons who scored within
certain intervals, as explained in the coding on punch eards, along with
the total frequencies in esch class intervel should be of assistance in

helping any one visualize what has taken place.

PABLE 11

1 and Fo Class Interval Frequencles

%o Dlass Imterval
FTatal
i Glass | 1 2 3 o5 &5 7 g o Glass
Iaterval : Treq, Ty
1 it o 0 c o 0 0 v 15
2 1515 5 0 ¢ 0 0 0 0 35
3 o2 23 29 & 0 1 0 G o 23
I 17 by 33 11 2 0 o 0 o 108
5 7 o5 25 22 6 2 0 0 O 91
6 2 15 30 11w 7 2 0 o o0 TH
7 0 > 1% 34 12 & 0 0 ¢ 66
& o 1 7 =2 16 8 2 1 0 57
g o 1 & 7 e v 2 0o 0 3
10 o o ©o 1 & 1 7 1 2 30
11 a0 o 0 2 bk g o2 20
12 0 0 0 ¢ G g 5 ) 1 20
13 ¢ o ©o o ©o *» 1 2 1 5
73 132 152 125 73 50 25 13 6 GuT
Total Class Freq. Tp

]g;iz_ = TG
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WARLE IV

s and ?3 Clags Interval Freguencies

Eo (lass Interval

Pz Class Total
ITnterval | 1 2 3 i 5 6 7 g g Class
Freq. -‘32’3

1 38 3% 27 7 2 0 0 0 0 107

E 23 s 39 17 2 2 6 ¢ O 137

3 g 35 W 32 5§ 2 0 .0 0 131

It 3 g 20 37 ¥® 8 L 0 0 96

5' 1 2 13 16 22 112 3 2 0 71

6 o o0 3 & 1, 8 3 2 0 39

7 o6 0 o % 5 7 9 1 O 27

g ¢ ©o o 1 4 =& 9 3 -1 56

! o o © ¢ o 2 0o 1 3 6

10 c © o0 © o 1 0 3% 1 5

11 o o o © o 6 0o 1 0 1
12 o o ©o o o o o o 1 1
73 132 152 123 73 50 25 13 f’ U7

Potal Class Fregq. T

161%3 = 4 680" i

Sunmery of ?lacézﬁent Fest Correletions
Tasts | Gorrelation | Significance
§q%p JT98 1%

T3l .53@ lﬁ
Ty . 68¢ 1%

1k



Correlation fuwl,;s:ﬁ.s, Regression Squations With Standard

Brrors of Estimata Involving Hathsmatics Courses aad

Flacgenent Tests .

Fah

¢he following correlation coefficients and rezression eq*a.aticns are
based upen numerical grades made by only ithose students who passec}. the
.@vsurse's in which they were emrelled. Uhe fallures and withdrewals are
} shown in the corpelation tables ag & matter of evidsnce, bub they vere
7ot izm-lﬁﬁe@._ in meking the compubations, as it was immos si.}zla. to uge them

without introducing datae baged uwpon unsommd assummtions.

dathematics 033, Llementery Algebra

fath 033 classes were nm,ée up of those students who m&e & score of
.L;’y or less on Ty, and those Uho ﬁ.iu act do well the firé‘& fey weelks in
’_f“l‘ia"oh 143, lany of these shudents had 1ittle or ﬁohigh school algebra,
The simple enslysis of correlation between the ﬁi"z‘r’fe; test scores
and the gtudents grades iun Math 033, the linear .ragressi‘qﬁ equation for

;@_rec-iciing the grodes and the standard error of estimste for sech

sguations snd correlation tables are as fellows:

.



TABLE VI
Math 033 Crades and Ty Scores
By Math 035 Grades
beores
A RS 3 X ¥
3 Lo 1l % #
2 1 8 2 9| o o
3 2 12 3 4| 2z &
I g 2 & o| o 9O
5 g 8°8 2| & &
—ﬂm'..' 046

Bogs = Bgzz + o(my - F) '
€033 bl 50-93 -+ .mﬁh - 9«56)
To33 = 7.2 + 2020

Sg33 = 8.25 (standaxrd Error of metimate)

is the predicted grade: aeghthemofallmm
in Math 033; b 4s the slope of the line and T is the mean of T3 scores.
As an exarple Walton James made a score of 12 on T3. His predicted
score on Math 033 is as follows:

Bogy = 80,98 + .102(12 - 9:58) = 81.25



TABLE VII

bh 033 Grades and To Scores

’3;;
socores

ot

tath 033 Grades

4 3 ¢ Db |7

P
£

5
Uil
tad
P
AV
Lt

19 o2 6 |2 2

02
o
g
jad
}_J
:.—l
ot

> -
o33 =
Bonn =

033
o~

§0.98 ¢ o8, ~ 6.7H)
i

5.8 4 322,

g8.12

TARLEG VILI

Fath 033 Grades and Tz Scores

4]
A
Spotes

jAV]

ot

o o =y ¥ Ty
A x 80B E

2 8 1 1 |z 1

17



033 = Co33 + By - Ty

1

@033 = 80.95 + L9377 2 - 3.37)

B33 = 7782 ¢ 93703

So33 = 7.47 -

PABLE IX

Summary of Math 033 Grades and Placement Tests Apalysis

Course Standard
& Test Cory, Sign. Regression Bouation Brrors
0337, LOHG Hon Bozz = T1.20 - 1027 8.25
033 %, | .18 Hon g3z = 78.80 - 3201, g.12
033 3y | S| B | Gyzy = TT.82 - WO3TRy | T.87

In case the correlation coefficient is quite small and the standard
error of estimate is quite large, little use can u mde of a lineer
fregression equation in yredictiﬁg.gr@zez. THig is the case for the cor-
;'Zij;%élatign coefficients in Hath 033 Henee no conflidence can be placed
:';wosn any prediction made con cerﬁmb’ the expected srode. The tests do

wot give a distribution of scores from which grodes can be predicted.

Hathewaties 113, Business ilathematics

3

Since Math 113 is an eclementary course in Busi n&:gs Mathematics,

‘required of all sudeats in the School of Soz;mercej, no restrictions as
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et A 4
Hagh 115 CGrodes and T, Scoyes

¥y W

A B & D

|
i

7
0

Y
G
0
0

1

o
e
G

€, | Meth 133 Oredes
ﬂﬁl

L% %808
% 3T T 6
317 8 9 %
(%35 3 8 &
B9k % '3 @

6|0 0 0 o
T2 8.0 @

Vst

%3, - Ty

g = By +

Pl

= 3,22 4 252, = 11.26)

Bas = 199 + 250
g ™ Yo



TABLE X1

32_ Hath 113 Grodes

A3 8 ®» ¢ ¥

2 (% 3w K| o

2 T N9 |0 %

B 5 B s f U S R

h 2 2 1 0|0 ¢

5 1 0 0 0|0 ©

6 6.2 & o|® o
Tf;r,!)‘ « 99

s = T + w3 - T)

B = 22 + IJAD = 1.53)

%: 6.5 + 322
a3 = T-57
P4ABLE XIX1X
Swmcry of Math 113 Orades and Plasenent Test inalysin

& Tesd Sorr, 8ign, Teagreasion Wrustion LPrors

Winy | 260 56 | B3 = 79« AN 157

urz ’m h % = 19.'-\ re .ma w
Tion

B113 - 78,5 + 32073 17,97

Wiy | .29
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The corvelation coefficient V),,¢, = 200 is the only one of the
i 113 eorrvslotiong whish besbs bo Do sienifeantly difderent from

s8re &% Yhe § pay cent ievel., Who suand ostionbe algo

continue $o be lavge as in Habh O7%.

are foo sroll ond $ho standard ervors of estimic o

value i predieting the grades fron the placens

raediate Mecbre

e correlation 32dleos ond anslvsia for Math 1IY gredes end hest

aporon follows:

Math 135 Gwades and T Scores
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Byyz = Gang + (% - T)

Gz = €0.19 + 567(1 ~ 20.9)

o~

t;,‘cii . L‘r';j -+ . 567‘1’1

TABLE XV

43 grodes and T, Scores

N

Jmoo A

o

jiath 143 Grades

& B G D ¥ 4
e 5 1 |7 2

gy Wt 9

g 23 20 |11 3

12 21 16 | 9 3
g 16 W 3 5 3
35 03 1 2|2 2
5 o 1 0|1 1

K
#

H

m'a'tz: o3)’%'7**
G‘lll_g + b(i‘a‘"ﬁe)

80,19 + .55(%p ~ 11.22)
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PABLE XXX
Swamary of Math 173 @Grades and Placement Test Analysis

Course Stendard
& Test Corr. sign. Regression Iquation Errors

17F1 <502 ﬁ ﬁlr} = 65-9 +* -3% 7!75
17312 k20 1% | Gy =13.2+ JMsm, | 80
5 2o 87 ¥ | B\pz=T214 85 | e

Notice that the standard errors of estimate commected with V) ;¢
and ), , ¢ are considerably smeller than the standard errors of estimate
with Y[,z vhich indicates thot the linear regression eguations in-
volving ¥ and T3 are mach better for predicting grades in Math 173



Hathematics 183, Trigonometry
Correlation tables and amalysis for Math 1535 grades and placenment

test scores follow:

TABLE XXII
Math 183 Grades and Ty Scores
“3“ Math 183 Grades
A3 4 » ® N
1 @ 0 o 0|06 6
2 g & 5 32|90 @
3 el 8 3190
L 5 5 2 2| % e
5 Bt & K| % @
6 2 B 2| =% &
T 210 13 2| 2 2
8 Bl .k 2| %9
9 |®# 8 6 2|1 O
10 S3 20| 0 %
u ¥ 2 1 0|0 ©
12 52 6 1|8

Yiaa 2, = A3
g3 = B+ Hm - Ty
Bigz = G‘l-s-r 387y ~ 34.6)
163 = 70.9 + 36T

S153 = 6.60
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PABLE XXV
Summary of Math 183 Grades and Placement Test Analysis
Course Standard
& Test Corr. Sign. Regression Equation Irrors
1830 637 | M gz = 70.9 + 397, | 6.60
1837, 559 [ g Thgy = 75+ .500T; | 7.07
18375 B2 | | Tagy - 5.1+ JHomg | 6,93

All correlation coefficients between Math 183 grades and placemsnt
tests scores test to be dlfferent from zero at the one per cent level of
significance.

Correlation tables and analysis of Math 165 grades and placement

scores follow:

=1

TABLE XXVI

Math 165 Gradss and T1 Scores

T
Seores

Math 165 Grades

10

12
135

D Vi WOy B
e R R T ST -
D & N N W e
O © O-N-M WY
8 O 9 9 O 9|
P 9 .0 O O] %

-ﬁ;st; =‘573.‘

Hence, they may be used in predicting Math 183 grades.
Mathematics 165, College Algebra & Trigonometry

P -
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TABLE XXVIII

Math 165 Grades and T3 Scores

7 Math 165 Grades
Sco;en

2% 8 » %
L 2.8 % 1|8 &
5 o' e he €
6 -2 %0 %
4 1 6 2 2|10 0
8 3% % 9| 6.8
9 -8 % 5| ¢ 9%
10 % & 91 %%
11 :0 3 0 0|8 ©
12 ro 2 o 0|l 0.9

i

YE;}S'&J: ‘619"

Bies =ﬁ].s5 + b(T3 - T3)

B165 =83.75 + .507(T3 - 33.33)

G165 = 66.8 + 50773

5165 = 591
summary of Math 165 Grades and Flacement Test Analysis
Course i Standart;.
& Test Corr. Sign. | Regression BEquation Errors
16514 573 14 %165 = 58.2 + .550m | 6.17
16575 395 | 5% | Bigs = T2+ 355%, | 6.93
1657, .619 1% | Bigs = 66.8 + 50773 | 5.91
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Yies £, = +573 and Y/ = .619 test to be different from zero at the
one per cent level of significance while Vjyss, = 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 fact. Hence, they may be used to
predict grades for Math 165 students, although T, cannot be depended upon

as well as Tq and 1'3.

conpa.r:l sion 3{ the Effectiveness _e_r_:_r_ B .S‘.'.‘iﬂ I3 .‘.‘.ﬂ“t’l{ with
Combination of T} and T3 for Predicting Math 143 and Math

173 Gredes

In an effort to. determine whether the combination of a test given be-
fore enrollment and one given after a review of the subject matter would
be better for predicting gradés than either one alone, mltiple regression
equations involving both tests were computed for Math 143 and Math 173,

In téms of a dependent variable Y and independent variables X; and

’ 3
Xp, the multiple regression equation formla is

T= V¢ by, ‘f—‘}'j%,-—(XLXJery (=(-9)° /X X)

N=00X)
Wheve b/y;.g'—"w

} = ru
is defined as the

standard partial regression coefficient, which indicates the standard re-

S1vids. p. 343.
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gression of ¥ on Xy independent of Xp. The b's are important in thati their
nuperical size can be compared to determine which of the independent wvari-
ables is the most effective in the prediction,

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

’l‘m;r, = 80.2 + .500(Fy - 20.9) + .128(73 - 10.2)

Bl = 68.% + L5007 4+ .12603

B173 = 2.3 + .246(T1 - 37.0) + .252(T3 - 22.}47)

f3‘173 = 66.6 + .2U6T) + 25203

In order to determine whether the use of two variables is more reliable
for predicting grades than the use of one, the multiple correlation co-
efficient was computed and compared with the simple correlation coefficient.
By)yz 13, the miltiple correlation coefficient for Math 143 T) and T3, is

arrived at by this :t'o:t'zll:x?x.ah

R:: 3% (f««: t,) ( b:us' b.-t;J B (‘ﬁ‘” ts) ( b'}"'? ti'f"')
| = J17

Recalling that )ﬁ, 2, = J17 and that fn i.): +2175, and comparing
with R = 418, we see that nothing is gained by using T, and T3 over using
Ty alone. This fact is verified further when the standard error of estie

mate is éonqmted..

hlbid.., Pe 3Y47.
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5 —_ Ll" Ql)(Zolewaﬁums 143 GV:J:;)L
143 13 _
N-3

Sz 13 = 8 a t.'Lwh is the same os the standard error of estimete of the
linear regf ssslon eguation :,mrolvmh Math 143 grades and 71 scores.

Ueing »he same process as above, we find
/?HSIB__ T 37

5/73 /3. 7 55

For a comparison recall that Y, , = .5017, ){7' . ﬁ):—_ Lh8T. ‘31,’(3‘581 =
1.75, aad $hat Sy7ses = 7.81. In sach cas\e the corrvelabtion coefficients
with one independent vziria-’olq ig slightly smaller thon with two incde-
pendent varisbles and hlﬁe Gofresyoniing stonderd orvor of estimate is
sli.ghtly lorger. Hemnce, the tuwo fests used together are very 1ittle better
than either one aléne.

ssion squations depending upon all thres tests wers also computed

for Hath 143 aad Math 173, o deberwine if using three wvariables (1. To, and

.‘3‘33) is any betber for predicting grades in those coursecs. %he following

Bz = 80.2 + W675(Ty - 20.9) 4 JM3(Tp - 11.2) + .05 - 10.2)

G177 = 82.3 + .293(Dy -~ 37) - .052(To « 20.4) # . 262(73 - 22.47)

B T
JBngdecor, loc. eit.



/ - | /
b/</3 23" . I | ‘b/73 r23 J76

/ _ ‘ | /
b5 2.3 = 280 b, = —J#9

73 2:./3

—

/ , /
b/‘/.? Fe/2 — 421 ’ 'b/n 31/9.: 2 77

/643 /13:'*55 /673 23 .55

5"‘/3 23 755 Sirz 122 © Zjd

By cemparing these correlation ecoefificients and gtandard ervors of
egtimate with those vhere predictions wers atterpited vith one test, we
see that the use of three tests apjpears some bhebtter for predicting grades,

but not really epough bo merit 2 great deal of consideration.
(W3 -y
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Comparison of lath 173 Students With and Without Four Semesters

of High Sohool Algebra

A comparative study, by tables, was made of those Math 173 students

who have had four semesters of high school algebra against those who have

not had as mach as four semesters of high school alg:bra, The tables

follow:

TABLE XXX

Math 173 Grades and Ty Sceres for
Students With Four Semesters of
High School Algebra

TABLE XXX

Hath 173 Grades and Ty Scores for
Students with Less Than Four Semes-
ters of High School Algebra

| S| -
Py A3 ¢ ¥ ¥ N 5] k-3 & 3P ¥
1 o 0 1 oo © 1 0o o 0 o|lo o
2 G 0 O Bl 0N 2 0 0 0 0|0 O
3 ® 0 ¢ 2|0 @ 3 0.2 0 |2 9o
L o 3 5 2,98 1 ) e 0 0 1|2 0
5 o 2 1 §/% & 5 o olx 2|n o
6 2 3 3 512 0 6 RN X YIS B

TR s v €Y. | Y [ VENEs §
g 37 % 580 8 g 2 X By 2
9 2 8§ 7 &/ 4% & 9 2 3 K vio ®
10 7 & & ol % 8 10 S 2 ¢ o|3 ¢
11 5y 2 8§ 6|0 0 11 'S e .%lx ®
12 5 % & # & @ 12 3 6 0 {0 ®
13 1 ¢ 3 8l98 13 2 0 0 oo o

Totals 24 3 5 5NN 5 1 Totals 10 14 17 8 F &
é 157 235 366 23 32 6 ¢ 128 180 217 102 320 5}




TABLE XXXII

Math 173 Grades and T, Scores for

Students With Four Semesters of

High School Algebra

TABLE XXXIII

Math 173 Grades and T, Scores for

Students with Less Than Tour Semes-

ters of High School Algebra

Igt:::al Grades Iﬁt:::al Grades

To AlB S ¥ To A B2 @ » 7 ¥
1 .1 3 oA ¥ 1 6.0 & | 2 ®
2 g 29 %1% * 2 29 B 8l2 %
3 e ¥y B8BTS 3 g3 R - a8 2
L 2 9 10 6|32 @ L RS S e 1
5 i 6B 9i1e 9 5 P ke B T T
6 E P 9 X8 B 6 "5 RN hee B
5 3 & ol0o o : 2 2 220
8 y 2 2 ol0 O 8 2.8 w92 @
9 2 9 0 0|8 o 9 290 9 8o o

Totals 24 36 56 31 5 1 Totals 10 14 17 8 25 L
# 1725366203 32 6 %

128 180 227 102 320 51




TABLE XXXV TABLY XXXV
iyt b e ey A
High School Algebre ters of High School Algebre
| e
T3 A B8 2 ¥ ¥ T3 A 3 0 » r ¥
1 -8 3 2199 1 1.2 o ala e
2 -3 B3| 2 "2 2 06 0 2 0|2 o
3 b2 ¢ 5 3 ¢ 0 0 9§ o
b 2 8 1 1w|2 0 Y ¢ 2 % 6|5 &
5 110132 6|0 O 5 ¥ % 10 1/8 o
6 2 412 4'0 o 6 £ 8 X %5 ¢
7 5 3 % 1|0 o 7 3 % % 9TR &
8 g 8 1 0/l0 O g 2 0 0 0|0 O
9 2 3 9 09 0 9 ¢ 6 0 0|0 O
10 3 0 0 0|6 0O 10 21 0 0 0|8 o
Totals 24 36 56 31 5§ 1 Potals 10 14 17 8§ 25 4
é 157 235 366 203 32 6 % 175 180 217 102 320 Kl

The folloving facts concerning these tables are moted,

For those students who had four semesters of high school algebra, the
only thing the placement tests did wae to indlicate what grade they would
make in the course and was not particulsrly useful in sectioning those
students.

With respect to the four semester algebra group the placement test Ty,
for example, does not seem to be a very good criterion for aotm:lm
vhethser students will pass Math 175. It may be noted from Table 30 that
spproximately one fourth of the group made less than the reguired passing



score on the test, yet passed the course. Notice alsoc that 5§ out of 153
students who had four semesters of high school algebra, or 3 per ceat,

failed Math 173,
In Table 3L notice that 13 out of 21 students who got into the course

without the required semesters of algebra or Ty score failed the course.

Ranle Correlation. Math _111 and lMath _1._82

The rank correlation for students who took both Math 173 and Math 183

was computed by using Spearman's formlas.

i (- )
'Y N(N™()

The following is a table giving the rank standing of each student

in each course.

S7otn ¥. Kenney, om cit., v. 22%.
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TABLE XXXVI
Rank of Math 173 and Hath 187 Students

Math 173  Math 183 | Math 173  Math 183 | Math 173 Math 183
1 1 Lo 80 7
2 10 R 56 sg Eg
ﬁ 3 4o 26 8L 98
58 }3 9% g2 93
5 2 52 8{ 99
6 G 1‘:2 60 8 67
1 19 34 85 13
8 9 7 35 86 30
S S SR T
_ 8
12 11 51 69 0
1 L5 52 92 31_ g’;
- E 3 57 92 90
35 5 51 101 9 107
16 Gl % 70 9 110
17 84 5 7
18 20 57 [ 9 &
zég g 58 %5 97 271
2 23 % o % R
22 6 61 4 100 111
g 12 62 72 101 %0
% g g gg 102 i
6 1
5 13 & 102 108 112
27 l’é . 96 105 91
28 67 g1 106 10
29 37 & 105 107 108
30 7 69 33 108 11
3 59 70 18 109 106
32 22 71 28 110 108
33 12 2 111 1L
> 1 R 85 112 115
35 1 86 11 116
g_}; g 3{% 82 114 63
7 T€ 9 115
38 50 4 62 116 %;’
39 65 76 83
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In constructing this rank table, uhich consists of those studente who
passed ifath 173 and Math 183, therc vere several sbudents vho had the same
muerical grads. This made it impossidle to differentiabe betveen them
sgcoprding te ranl, In orvder to determine this rank the punch cards werse rm
throvgh the soriling machine and students heving the same mumerical grade were
given ranks according to the position in which their eard fell.

By observing feble 36 oné willv Tind that the greatest difference in the
rank of any stuéént:is 67, while the majority of the students have ranks
which differ by less than 20. Considering this and the rank correlation
{(r = .73), one may draw the concluslon that, in general, a student vho has

gatisfied ths prerequigsitiss for téking Hath 173 iz as equally quelified to

talce Hath 183,
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SUMUARY

Correlation coefficlents, regression equations, and stanmdard erfers of
es‘timai;e. involving freshman m’shemtics grades and three placement tests hove
been computed, ‘;’he rogults are stated briefly in Table 37.

The anslysis of this shudy seem to Juetify the folloving comclusions:

1. In predicting mabtlemaiics grades for siudents who eﬁfo-lleé in
Math 033 and Hath 113, nons of the 131&&9&31117 tests given are of any volue,

2. 1In predicting grades for students who enrnlled in Math 143, Hath
173, lath 183, and Math 165, each of the throe tests is of value, although
the grades for students enrclled in Math 143 are net predicted as well by
any test as the grades of siudents surolled in ihe more advanced courses.

3. In viey of the fact thni Ty and Ty keve higher correlabion coeffi-
clents and lover standard errors of esbimate and that Ts doss nob assist in
predicting grades above that which cen be done by T3 and ©5, it seems that
T2 can be omitted with no loss of informstion,

b, By observing the test means it may be noticed thet the stulonts
vho made higher scorss om T4 shoved a greater gein in knowledge during the
review than those who madé the lower scores. (Table 37)

5. Students who have had four somesters of high school algebra can be
expected o handle Math 173 and need not be required to take the placenmsnt
tests,

6. Stucents who sre qualified to take Math 173 are egually gualified

to toke Math 183,



RARLE KUOTL

pamnery of Anclysis
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r s Y
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wj* :

&

o

&

forr  Jrror Hean tory Hrror Hean | wOYE
Soef of Zzt.  of Uy Doef

of 5 | Goof of Het. of T,

o5 8,25 4458 180 g1z &TH A 78T 3.57
2605 7,97 1996 | 20 &30 1.8 | W20 797 7.83
JATHR 8,20 20,00 | LIUPR B .22 TR 8,67 10424
SFOTRE TLTS . 37405 | WBe0w 5.0 so.d5 | Lhoes 7,81 22,47
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’e

ST 6L 4550 O3 6,93 2715 Siges 5,01 33,33
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RECOMMENDATIONS FOR FURTHER EXPERIMENTATION

To draw definite conclusions as to what is the best criterion for pre-
dieting grades for freshman students, further experimentation is necessary.
In conducting such an experiment, the following problems should be considered
carefully:

1. The proper choice of criterion to judge whether sectioning of
students has been successful, If grades reported by instructors are to be
used, then it should be reguired that all grades be reported according to
college standard for determining numerical grades. In this experiment, pass-
ing grades ram as low as 55 in one instructor's class, while 68 was failing
in other classes. It 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 resulit of non-attendance are to be used
in the study, and it seems advisable, they may be cbtained by requiring in-
structors to report the grade the student was making at the time he stopped
attending class. Instead of using final grades in the cowrse, an achieve-
ment 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. Purther experiment of this type is necessary to confirm the results
obtained. However, the method of choosing individuals for the experiments
and the methods of analysis must remaln the same throughout the ssries of
experiments in order to draw comparable conclusions,

It is suggested that Math 113 and Math 183 be omitted in the study, as
Math 113 is for commerce studemts only, requiring no >r-requisites or fur-
ther mathematics, and this report has shown that students qualified to take
Math 173 are equally qualified to take Math 183.



3. A further study mvol ing the some analysis as was mode in ‘this'
study, can be made with the ssnester grades, the numbsr of semesters of
high school algsbra, and the muiber of temchers in high school from whiclh
the student gradusted, ALl this dats is alrendy on th gmmh cards and
chould be gonsidered in any further experinmentation until @oTe conclusive
evidence is obtained,

L, A study of these same students, or selected groups of thewm, could

"

be copnbdinzed By using thelr achievenent in MHath courses beyond the first

5

gemegter, Hany of then will continue fto talke mathematics through bthe

second senester of calewlus.
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