CHAPTER I

PREDICTION OF COLLEGE ACHIEVEMENT IN ENGLISH LANGUAGE

Introduction

The importance of language as one of the basic factors
of college success, has been repeatedly stressed through
factor analytic studies. Thurstone, who applied an exten-
sive battery of tests to university students, as also
Burt, who made factor analysis of college examination mar-
ks found verbal abllity as one of the essential factors of
scholastic achievement. Even Spéarman’s g .factor 1is
often found mixed with verbal saturations, which shows
that verbal component is closely related with intelllgence.
It may be further noted that whereas correlations of in-
tellligence tests such as abstract reasoning tests with
the college grades are found to be low, verbal tests co-
rrelate sufficienfly well at this level alsc. But the

correlation approach is confined to study the linesar
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relationship only and it may be Interesting to examine
farther if improvement can be made using polynomial

regressions for predicting college achievement.

Problem
The purpose of this study is, therefore, to seek

answer to the problem:

Whether linear mathematical functlon 1s adequate
for predicting language achlevement at. college and whe-
ther or not polynomial regression improves the predi-

ction?

From the data mentioned earlier, the marks in
SSCE English and PScE English were taken up for analysis.
The SSCE marks serve as predictor variables to fore-
cast the criterion of PScE English marks. The data
wag set up iﬁto a convenient bizgriate distribution
(Appendix 1) and the least square method was used for
the analysis. The statistical compﬁlations necessary

ﬁ“
for the analysis are shown below step by step.
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FOR FITTING POLYNOMIAL OF

Step 1. CALCULATION OF DATA REQUIRED
THE THIRD DEGREE

1 Tgt— 3 4 5 6 7 8 9 10 11 12

x 2%i_ Xy xzy x3y Ty fxx fxx fxx3 kau fxx5 fxxé
ays

-l 61 244 -976 3904 14 -56 224 -896 3584 14336 5734k
-3 -32 96 -288 864 13 -39 117 -351 1053 ~3159 oL77
-2 -28 56 -112 224 18 -36 72 -1bb 288  -576 1152
-1 -64 64 - 64 64 56 -56 56 - 56 56 -~ 56 56
0-31 0 0 0 67 0 0 0 0 0 0
1 18 18 18 18 51 51 51 51 51 51 51
2 70140 280 560 30 60 120 240 480 960 1920
3 52 156 468 1hok 19 57 171 513 1539 4617 13851
L 33132 528 2112 9 36 144k 576 2304 9216 36864
5 6 30 15 750 1 5 25 125 625 3125 15625

L -37 936 & 9900 278 22 980 58 9980 -158 136340
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Step 2. SOLUTION OF SIMULTANEOUS EQUATIONS FOR FITTING

A POLYNOMIAL

N . 32 e 7
278 22 980 58 =37
X 980 58 . 9980 936
x2 9980 -158 4
x 136340 9900

278 22 980 58 -37
1.0 0.,079136691 3.525179856 0. 208633094 ~0.133093525

978.2590 -19.5540 9975.4101 938.9281
1.0 -0.019988572 10.197105368 0.959795003

6524.9329 -163.,0662 153.1995
1.0 -0. 02&9912&6 0.023479092

34603.5162 337.1993
1.0 0.0097446 54

Step 3. FITTING A CUBIC EQUATION

Ld

d = 0.009744654 ‘

o +d (-0.0024991246) = 0.023479092

¢ = 0.023722623

b +c¢ (-0.019988572) + d(10.197105368)=0.959795003
b = 0.860901921

a

+ b (0.079136691)+c(3.525179856)+d(0.208633094) =

-0.133093525

-0.286882024

i

a

Fitted Cubic Equation is given as-

y=0.286882024+0. 860901921x+0.023722623x2+6 009?44654x3

Where y = X__E_ZQ and x =Z__g__51
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Step 4. FITTING A QUADRATIC EQUATION

c = 0.023479092

b + ¢ (-0.019988572) = 0.959795003

b = 0.960264317

a +b (0,079136691)4c(3.525179856)=-0.133093525
a = -0.291853688

. » The fitted Quadratic Eguation 1s given as-

g = -0.291853688+0.960264317x+0.023479092x>
Y - 72 X - 57
Where, as before, y =——§—*“ and X = G

Transferred to original units, the gunadratic equation 1s
given ag-

Y = 0.00@695818X2 + 0.424981065X + 31.062378173
Step 5. FITTING A LINEAR EQUATION

b = 0.959795003
a+b (0.079136691) = ~0.133093525
a =~{3209048526

. . ¥ = 0.959795003x - 0.209048526, 1s the fitted linear
. equation

In original units, thls becomes
Y = 0.959795003%X + 16.246442199

Step 6. TESTING THE SIGNIFICANCE OF THE INCREASE IN THE
SUMS OF SQUARES FOR REGRESSION DUE TO EACH ADDI-
TIONAL DEGREE OF FITTING

(978.2590) (0.959795003)2
901.1785

S.S. due to quadratic regression= 901.1785+(6524.9329)

(0.023479092)2
901.1785 + 3.5970
904.7755
8.S. due to cubic regression=904.7755+(34603.5162) 2
(0.0097446542)

=904.7755 + 3.2859
= 908.0614

H|

S.8. due to linear regression

]

L}
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Hesults

The following results are obtained as shown in the _
analysis of variance (Table 1.1) for testing the significance
of the increase in-the sums of squares for regression due
to each additional degree of fitting.
Table 1.1 Testing the Significance of Each Additional

Degree in Fitting of the Polynomial Regression
of PScE English Marks on SSCE English Marks

Source 85 DF MS
Linear regression 901.18 1 901,18
Excess due to quadratic 3.60 1 3.60
Excess due to cubiec 3.28 1 3.28
Residual 1260.02 274 b, 26
Total 2168.08 277

Evidently there is significant linear regression, .
but the fitting of the quadratic or that of cubie, does

not make a significant improvement.

After the degree of the polymial was ascertained,
the results were also obtained on ungrouped data for more

exactness., The fitted linear and the quadratic eguations

are:
Zl = 0.9930790?5X1 + 14.370632326

s
Z1 = 0,00595@238Xi + 0.3211#9525X1 + 32.811090668
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Table 1.2 Testing the Significance of Linear and Quadra-
tic Begressions of PScE English Marks on SSCE
English Marks (Un-grouped)
ANALYSIS OF VARIANCE
Source . Ss DF MS F
Linear Regression 23606.71 1

Quadratic Begression 23745.10 2

Difference '138.39 1 138.39 1.22
Residual 31117.29 275 ' 113.15
Total 54862.39 277

Next we conslder the implications of a fundamental
assumption on the results - the assumption of normality in
the data, Normallty in the dlstribution of marks is desira-

ble for two reasonssy

1. For application of the most of statistical methods,
normality is a basic requirement, the fulfilment of

which gives better results.

2. Secondly, the mental abilities, like other measura-~
ble characteristics oﬁ this universe, tend to be

normally distributed.
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Analysis on Normalized Standard Scores .
When a fairly étable system of examlnations is work-
ing, we do not éxpect ma jor changes in the results except
that the distribution of marks may be somewhat skewed
differently from year to year. Under this situation, the
method of changing raw scores . to normalized standa?d scores
by making use of percentile ranks seems to be more appro-
priate éo that results will be more comparable from year
to year. Hence the marks in SSCE English were converted to

normalized standard scores as shown below:

Table 1.3 SSCE English Marks Converted to Normalized
Standard Scores

Reaw Marks Percentile Normallzed

in SSCE English f rank standards

Intervals . scores
80 - 84 1 99.82 2.91

' 75 - 79 9 98.02 2,06

70 - 74 19 92.99 1.48
65 - 69 . 30 84.17 1.00
60 - 64 51 ' 69.60 0.52
55 - 59 67 48.38 -0.04
50 - 54 58 26.26 -0.64
ks - L9 18 12.95 -1.13
Lo - 44 13 7.37 -1.45

35 - 39 14 2.52 -1.96
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The analysis on these normalized standard scorgy was
done in the same’ manner as described above, and the results
were obtained as shown in the following anélysis of variance
table:

Table 1.4 _Testing the Significance of Each Additional
- Degree in Fitting of the Polynomial Begression

of PScE English Marks on the Normalized SSCE
English Marks .

Source S5 DF MS
Due to linear 895.11 1 895.11
Excess due to quadra-
tic 1.12 1 1.12
Excess due to cublc b.hs 1 4.b45g
Residual - 1267.40 274 L,63
Total 2168.08 277

Again we find linear regression is significant and
addition of gquadratic or cubic does not make any signifi-

cant contribution.

Though in India, admissions are given on the basis
of SS8CE marks, in countries like U.S.A, meny colleges and
universities administer %ptitude tests for admission pur-
poses. The quesfionnthen arises what function will be

appropriate for the aptitude scores to predict college

1

7
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examination marks. The date on a standardized aptitude
test in English ﬁas therefore further analysed and the

results examined.

The test was constructed as a part of the composite
e ttaih

scholastic aptitude test, standaidized by Examination
»;;;;;;~;;;”;;;;;;;£ unit, M.S. University of Baroda. The
test, consisting of 30 items, was administered to univer-
sity students admitted to PSc course in June 64, and these
students appeafed for PSc examination in April 1965. The
English test scores, and PScE English marks (1965) were
analysed and the following results obtained. \
Table 1.5 Testing the Significance of Each Additional
Degree in Fitting of the Polynomial Regression

of PScE English Marks on the Standardized
English Test Scores

Source SS DF MS
Linear regression 204,67 1 204,67
Excess due to quadratic 1.95 i 1.95
Excess due to cubic 0.13 1 0.13
Besidual \ 652.97 348 1.88
Total 859.72 351

It is evident that there is significant regression,
but the fitting of guadratic or cubic does not come out

significant.
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The results obtained on ungrouped data are presented
-below:

The fitted linear and guadratic equations are:

= 1.087589729Te + 42 .429741429

t=
|

g
it

. 0.0290?9465T§ + 0.385880991T_ + 46.276484702

The significance of the above equations was tested
by following analysis of variance(given in Table 1.6):
Table 1.6 Testing the Significance §f Linear and Quadra-~
: + tlc Begressions of PScE English Marks on Stan-
dardized English Test Scores (Un-grouped)
ANALYSTS OF VARIANCE
Source ' S8 DF MS P
Linear Regression \ s5h67.27 1 R
Quadratic Regression  5550.08 2

Difference 82.81 1 82;5} 1.79
Residual 16152.90 hé.28
Total 21702.98

The graphs of regression lines for SSCE English marks

and aptitude scores are plotted in figure 1.
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Conclusions

The findings of this study can be conclusively put

as follows:

The empirical mathematical functions of educational
measurements - achievement as well as aptitude mea-
sures for predlicting college achievement in language,

are found to hold linear relationship significantly.

Addition of quadratid or cubic does not make any

significant contribution.

'Both the educational measures show parallel trends.

in regressions for forecasting college achlevement

(Fdg.n 1).

Cbnverting SSCE English marks to normalized standard

scores, does not affect the results.
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