CHAPTER 1V
PREDICTION OF OVERALL DEGREE OF COLLEGE SUCCESS

, In the first three chapters, we have dealt with the
prediction of each of the criterion variables language,
mathematics and scilence separately. The main objective
behind these studies was to get some 1dea to build up a
kind of model for predicting the degree of college success.

This is dealt with in this chapter.

In previous chapters, we observed thate
1. the: variance accounted for by the quadratic term in’
methematics variable is significanﬁ in many cases

and that-

2. the variance accounted for by the gquadratic term in
English variable though statisﬁgiﬂy not significant,

is observed fairly considerable occasionally.

Problem

We now have the problem: what mathematical function
of these variables will be appropriate in predicting the
overall degrée of academic success as measured by PScE

Grand Total percent?
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Method

Consistent with the oésérvation made, we start with
the most general function of second degree in the two pre-
dictor variables-English, (sayxl and mathématics (sayy)
for predicting the criterion (sayz) of overall degree of

success measured by PScE Grand Total percent.

The most general equation of the second degree in

x and y for predicting Z, is gliven as-

2
ax + 2hxky +bbFA F12gxrty2fy.+ o ]

= Ax® + Hxy + By? + Gx + Fy + C (say)

“

a1

We therefore first of all, fit this eguation to
the data and tesf its significance.f.lf found not signi-
ficant, we go on f{kting alternative models subsequently
derived by detegting the-unnecessary term one by one, and
test thelr signifieance,

The method uséd is multiple regression method which
is appliqable in case of quadratic and product term also.

Since PScE mathematics serves ms more objective and
hence more accurate criterion variable, we study the pre-
diction of this criterion variable also; the whole study

is made in four sections -~ I to IV.
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I Prediction of overall degree of success (PScE
Grand Total Percent: from (i) SSCE English marks and

(11) SSCE Mathematics marks).

Analysist
Let Ye denote PScE Grand Total Percent
xl denote SSCE English

X%. denote SSCE Mathematics

2
1. The sums of squares and products are-
2 2
x N X xz X, xl X%, Ye

1 278 15899 18758 1320592 933211 1083758 11514
%, 933211 10833758 77087772 56072195 64277000 671646

X, 1320592 96530570 64277000 77087772 797514

% 7293833128 4619816878 5693346842 57554392
& 3441409147 3902881040 40160830
%4, ' 4619816878 47012551

The details of calculations are given at the end im-
(Appendix 3) .
2., ' The fitted regression equations are-
7 ¢=0.000296801x2+0. 00101 5470x, X,+0. 0021 5669215 +0. 3046140489x, -
--0.057&0293%?12.696481468

ye=0.009670528x§+0.002384344x2+0.331641948x1-0.029321393x2+
10.851602865
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ye=0.002426104x§~0.033995319x2+0.406727996x1+8.925260124
¥ =041 543517 5x, 40.292338266x,, - 2.067212463

y =o.5h9u81648x1 + 9,992054936

®

37:. The significance of each of the foregoing eguations
is tested by following analysis of variance (Table 4.1):

Table 4.1 Testing the Significance of Various Terms in
SSCE-English(x,) and SSCE Mathematics(x,)

for the Prediction of PScE Grand Toral Percent
ANALYSIS OF VARIANCE

provnaue TRV

Source 5.8, D.P., Means S.3., F
Reg.on xl,xz,xg,xi,xlxz 11590.73 5
Reg.on xl,xz,xg,x% 11587.15 y
Difference 3.58 1 3.58 0.08
Residusl 11670.87 272" 42,91
Reg.on xl,xz,xg,x% 11587.15 4
Reg.on X1 ,X ,x% 11585.47 3 ) .
Difference 1.68 1 1.68 0.0
Residusl 11674.45 273 h2.16
Reg.on Xy 4%5,X, 11585.47 3
Reg.on xq,x 11488.95 2
Difference~2 96.52 1 96.52 2.27
Residual 11676.13 274 b2.61
Reg.on x},%, 11488.95 2
Beg.on X3 7227.27 1
Difference 261 .68 1 1261.68 99,55%#
Besidual 11772.65 275 42,81
Total 23261.60 277 '
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Only linear combination of X4 and X, (1.e. Reg. on
Xq and xz) is found to be significant in the above analysis.
All other F-ratics are found to be not significant at 1%
or 5% level. Hence in this case we are led to conclude
that General College Scholarship as shown by overall degree
of college success 1s more or less a linear function of
SSCE achievement Test marks in English and Mathematics.
The multiple correlation (R) of PScE Grgnd Total Percent
on SSCE English and Mathematics marks is f@undvto be .70.
II - Prediction_of overall degree of success (PSc Grand
Total ?eréent) from standardized (i) English test score
and (ii) Numerical test score. ’
Analysis:

Let yq depote; PScE Grand Total Percent

S denote English Test Score

lTn denote‘Numerical Test Score

3

1. The sums of squares andzproduotszare:
N Te Tn Tn ‘ Te TeTn yT

1 352 4107 6296 122722 52541 76948 18246

T, 52541 76948 1560336 724563 1023282 217622

i 122722 2564234 1023242 1560336 335947

Tg 56702782 21499022 33840454 6726085
12 10631837 14576902 2837860

TP 21499022 4196512

@

n

The details of calculations are given at the. end
(Appendix &4).
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2. The fitted regression equations are:
jT=O.063271124Ti—0.035156042T6Tn—0.035313412Ti+1.900922869Te -

- 1.082079092T +39.982330603
yT=0.0417&3291T§-0.038429395T§+1o333862989Te-0.?185&6148Tn+40.3070735@8
yT=0.032277443Ti+0.406713656Te-0.370227694Tn+42.458602786
y;=0.416726136T_+0,805045880 +32.573684389
yp=1.024363500T +39.883349735

3. The significance of each of thef foregoing egquations is tested
by following: analysis of variance(Table L,2):

- Table 4.2 Testing the Significance of Various Terms in Standardized
English Test Scores (Te) and Numerical Test Scores (Tn)

for the Prediction of PS8c¢cE Grand Total Percent
ANALYSIS OF VARIANCE

Source S.5. D.F. Mean S.S5. F
Reg.on Tg,T,,T2,T5,T T 1029%.21 5
Beg.on Te,Tn,Tg,Tz 10253.49 b
Difference 4o.72 1 40,72 0.58
Residual 24216 .23 346 69.99
Reg.on Te’Tn’Ti’Ti 10253.49 4
Reg.on T ,T ,T? 10147.89 3

e’ n'mn

Difference 105.60 1 105.60 1.51
Residual 1 24256.95 347 69.90
Reg.on Te,Tn,Ti - 10147.89 3
Reg.on Te’Tn 9695.41 2 oW
Difference b52.48 1 452 .48 6.46
Residual 24362.55 348 70.01
Reg.on Te’Tn 9695.41 - 2
Reg.on 'I'e 4850.07 ' ! .
Difference 4845,34 1 484,34  68.15
Residual 24815.03 349 71.10

Total ' 3451044 - 351




62

In the above analysis, we find that the regression'in
Te,fn;Ti comes out significant over and above the linear
compination i.e. regression on Te and Tn. Hence we are led
to conﬁlude that in case of prediction of overall degree of
success from the standardized aptitude tests, the quadratic
term (Ti) improves the prediction significantly over and
above the multiple linear regression. It may be noted that
2ll F-ratios (e;cept one corresponding to linear combi-
nation i.e. last one) in case of standardized tests are <Pl
elevated compared to those found in case of prediction from
SSCE achievement tests. The muitiple correlation (R) of
PScE Grand Total Percent on standardized English and

Numerical Tesé scores is found to be .53.

\

III. Prediction of PScE mathematics from (1) SSCE English

marks and (1i) SSCE Mathematics marks-

Anglysis:
Let ¥y denote PScE Mathematics marks

and as before x1 denote SSCE English

x, denote SSCE Mathematics

Here, also, we start our analysis with the most gene-

ral egquation of the second degree, 1l.e.

2 2
Y. = a4%, + thlx1 + be + ngl + 2fx2 + c

d
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1. The sums of squares and products are-

N X b4 xz x2 TX.X,

1 2 2 1 1*2 Ia
1 278 15899 18758 1320592 933211 1083758 12038
xq 933211 1083758 77087772 56072195 64277000 707966
X, 1320592 96530570 64277000 77087772 857995
xi 7293833128 4619816878 5693346842 63533459
xi 3441509147 3902881040 42652590
X%, 4619816878 50974387

The details of calculations are given at the end(Appendix 5).

2. The fitted regression equatlions are:

2
yd=o.007834671x§+o.0010746800x1x2-o.005277173x1+o.966217581x1 .
~o.371337028x2'- 10.592569124

=0.008075597x§-0.004881655xi+0.995322580x1;b.341618126x2 -
--12,545017883

Vs

yd=0.00777157bxg+0.44867267lxl~0.307590474xz+1.4?9359305

74=0.476564491x, +0.7377 5B12x =33 732970310

yd=0.8114~850258x1 - 3.299655582
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3. The significance of the each of the above regression
equations is tested by following analysis of variance (Table 4.3):

Table 4.3 Testing the Significance of Various Terms in SSCE-

English (x;) and SSCE-Mathematics (xz) in the Predi-
ction of PScE Mathematics

ANALYSIS OF VARIANCE

Source 5.5, D.P, Means S.S.‘ F

Reg.on xl,xz,xg,xi,xlxz 4h118.96 5
Reg.on xl,xz,xg,xi L1114 .95 i
Difference V 4,01 1 4,01  0.02
Residual 56197 .66 - 272 206.61

2 2
Reg.on X1 9X,0%, 0%y LL4iik .95 L

2
Reg.on X)1X,,X, 44025.79 3
Difference 89.16 1 89.16 0.43
Begidual 56201 .67 273 205.87
=== 2 - ‘
Reg.on xl,xz,xz Lh025,79 3
Reg.on %1%, 43035.36 2 %
Difference 990.43 1 990.43 L, 82
Residual 56290.83 274 205.44
Reg.on X1 4%, 43035.36 2 %
Reg.,on x 15893.64 1 .
Difference 27141 .72 1 27141.72 130.30
Residual 57281 .26 275 208.30
Total 1000316.62 277
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In the above analysis, we find that quadratic term

2
*2
above the linear combination of the two predictors i.e.

improves the prediction of PScE Mathematics over and

Reg., on xl,xz,xg comes out significant over and above

the significant BReg., on Xys Xy

Iv. Prediction of PScE Mathematics from Standardized
(1) English test score and (ii) Numerical test score-
We start our analysis with the most general equa-

tion of the second degree, l.e.

2 2 K
‘ Pm ==$1Te + ZhTeTn + blTn + the + Zan + ¢
1. The sums of squares and products are::
2 2 ‘
Te Tn Tn Te TeTn Pm
352 4107 6296 122722 x525h1 76948 18888
52541 76948 1560336 724563 1023242 227242

122722 2564234 1023242 1560336 353445
56702782 21499022  338LA4 54 7187815
10631837 14576902 2980010
21499022 4453015

The details of calculations are given at the end
(Appendix 6). |
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2. The fitted regression equations are-

o
i

= 0.231753282T2 - 0.190390137T_T_ - 0.151970060T2 - 4.783357641T,
| + 7.488583174T_ +35.346538295
By = 0.115167713T5 - 0.166137107T - 2.B14618155T '+ 4.417628573T

o)
i

+ 37.105207424

B, = o.07421»5169T2n-1.3087755401'n + 0.409397106T_ + 46.406651224
Fp = 0.43242800T, + 1.394610368T + 23.669179953 |
P = 1.485060385T, + 36.331980110

3. The significance of each of the above eqmations is tested
by following analysis of wvariance (Table 4.4):

Table 4.4 Testing the Significance of Various Terms in Standar-
. dized English Test Scores (Te) and Numerical Test

Scores (T,) for the Prediction of PScE Mathematics.
ANALYSIS OF VARIANCE

] Source S.8. D.F. Means S.8. F
Reg.on Tg,Ty,T2, T2, TT ~ 30296.56 . 5

Reg.on To,T,,12, T 29102.26 k4

Difference 1194.30 1 1194.30 “
Residual 99838.53 346 288.55 4.14
Reg.on Te,Tn,Ti,Tg 29102.26 b

Reg.on Te,Tn,Ti . 27128.50 . 3 ‘
Difference 1973.76 1 1973.76 FR
Residual 101032.83 347 291.16 6.78

(contd.)
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Soutce 5.8, D.F. Means S.S. F
Reg.on Te,'l‘n,iﬁ 27128. 50 3
Reg.on Te’Tn 24734 43 2 -
Difference ‘ 2364 .07 1 2394.07 8.09
Residual 103006.59 348 295.99 ’

- Beg.on T,,T a 24734 .43 2
Reg.on T, 10193.62 1
Difference 14540.81 1 ~ 1hshk0,81 48 ¥
15

Besidual 1054%00.66 349 302.01
Total 130135.09 351

It is of interest to note in the foregoing analysis,
that all the terms in the‘general equation of the second

2
2 T , and TeTn come out significant.

degree 1.e. T Tn’ Te, n

e!

RESULTS AND DISCUSSION
Comparing the analysis of variance, we find that, as
the criterion Ve - PScE GT percent - is changed to~yd -
PScE mathematics, the non-linear component emerge; or
in case achievement tests are replaced by objective apti-
tude. tests, the non-linearity is clearly vislble, which

can be well understood from the following table:



i1

1ii
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Table 4.5 Testing the Significance of Each Additional Term: in

English and Mathematics Variables for Prediction of
PScE GT Percent and PScE Mathematics

Terms in achievement PScGT  PScE Terms in Aptitude PSeGT PSe

measures Per- Maths. measures — Per- Ma-~
cent cent the'.
1 2 3 L
2 2 . 2 2
xl'xz'XZ'xi'xlxz NS N3 Te’Tn'Tn’Te’TeTn NS S
2 2 2 2
xl,xz,xz.xl NS NS Te,Tn,Tn,Te NS 38
2 NS s T.,p ,1° s s
xl!Xthz w’ "n
xl.xz S S Teﬂ n S 3
S S S S
x1 Te

Cbmparing 1 with 3 1n the above table, it is observed
that the term xg in (iii) is not significant while Ti is
significant. This shows that the achievement’measures in
combination ultimétely teﬁd to be linearly reléted with the
criteg;ﬁ1of general college scholarship whilgwgggizgggﬂ_

measures, in combination iso,tend to have curvilinear rela-

tionship.‘ Also the strength of linear relationship of achie-

vement measures is more than that of the aptitude measures



69

Whether the differences mentioned above with regard to
achievemeﬁt versus aptitude tests are due to combrehensive
nature of the achlevement test or whether they are due to
achievement measures contalning linear component ln excess
which may be due to such additional abilities as memory,
application to studies, cannot be said’here. It is beyond
the scope of this study and hence needs fuarther investi-

gation.

Conclusiohs:

From the above study, the only conclusions that
can be drawn are:

1. The prediction function of comprehensive SSCE
achievement measures-English and Mathematics in
combination - is found to be 1inear.for pfedicting
the PScE Grand Total Percent and it is found to be
curvilinear (with only quadratic term in SSCE-
Mathematics significant) for the prediction qf PScE

Mathematics.

2, The prediction function of brief aptitude measures-
English and Numerical test scores in combination =-
is found to be curvilinear (with only guadratic
term in Numerical variable significant) for predi-

cting the PScE Grand Total Percent, while the
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prediction function given by the general equation
of the second degree in English and Mathematics
Test variables is found to be significant for the

predictién of PScE Mathematics.

The curvilinear relationship given by the general
equation of the second degree raises the level of
accuracy of the prediction of PSc Mathematics

(from English and Mathematics test measurss) signi-
ficantly well above the linear combination. This
results bears much significance in validation research.
Yet it is certain that the 1evel'of aceuracy reachgd
by SSCE achievement\measures‘is far more than that
of the aptitude test measures as indicated by mul-
tiple R's in the prediction of .the PScE Grand

Total Percent. In other words, the predictive

value of aptitude test scores is limited for this
criterion, compared tq achievement measures. ﬁence
the implications of the above results should be
studied in combination with some auxilary variables,
to have the same lével of accuracy. For this reason,
the anaiysis with_aptitude measures is abandaéned

in Part 1II.



