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IMPROVEMENT OVﬁR CHANCE IN PREDICTING SEMESTER SOCIAL
STUDIES MARKS OR HIGH SCHOOL GENERAL AVERAGES FROM
A SINGLE 9B SOCIAL STUDIES MARK

Semester B.E. c. H.R. S.H. | Total

TABLE XIX

94 15.20 | 28.59 | 20.00 | 24.87 | 25.87
 10B 13.98 21.54 9.35 35.0L | 17,15
104 22,34 | 25.67 | 18.37 | 14.58 | 18.54
11B -—-- 24,01 ——- 16.48 |17.15
114 ——- 21 .54 - 11,60 | 14.58
128 |18.54 | 23.34 7.50 | 17.15 | 8.35
124 10.20 | 22.3¢ | 12.37 | 17.84 |19.26
Gen. Avg. | 25.67 | B0.60 | 27.62 | 25.67 | =29.58

G. Simple Regression Equations for Predicting Semester
Social Studies Marks or Single General Averages
from Xnown First Semester Social Studies Marks

Using the simple regression formula in score form and
making the necessary substitutions from the product-moment

sheets the equations of Table XX were developed.

1. No great importance was attached to any single pre-
dietive factor in determining a single semester English mark,
semester social studies mark, or general average.

R. There was slight improvement over chance in pre-
dicting the criterion from a éingle factor.

ranged from less than 1 in 10 to more than 1 in 3.

H. Summary and Conclusions

This chance




5. The simple regression equations'developed were not

practical. due to the chance element. .

TABLE XX

SIMPLE REGRESSION EQUATIONS FOR PREDIC TING
SOCIAL STUDIES MARKS OR GENERAL HIGH

SCHOOL AVERAGES FROM KNOWN 9B
SEMESTER SOCIAL STUDIES MARKS

Criterion Y=

9B S0cial Studies

mastmempu——.

2A S.S.
10B S.sS.
10A S.s.
11B s.S.
114 8.8,
12B S.S.
124 S.s.

General Average

=0.75Y+21.19+3,20
=0,71Y+22.82+3:83
=0.72Y+22,41+3,77
=0.73Y+20,58+3,65
=0,71Y+22,14+4,64
=0.48Y+45.48+4.28
=0.71Y+22,99+3.80

=0.66Y+27,57+2,77
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V. THE DEVELOPMENT OF THE REGRESSION EQUATIONS
. FOR A SEMESTER ENGLISH OR A SOCIAL STUDIES
MARK USING TWO PREDICTIVE FACTORS

A. Preliminary Treatment

For this part of the study the criterion used was the
average.mark fbf 9A English. One predictor chosen was the
average 9B English mark, another the average 9B social studies
mark. The three necessary zero order correlations were found.
The necessary means and standard deviations were found. All
of these were available from the tables already compiled,
except the correlation between the factors. This was found
to be .72. The notation X3 refers to the average mark of the
criterion, X2 and Xz relate to the average 9B English and 9B
social studies marks réspectively. The subnotation lrefers
to the criterion, While subnotations 2 and 3 refer to the

English and social studies predictors respectively.

B. Development of the Partial Regression Equation
for Predicting 9A English Marks from Two Factors

Morton points out that to make a complete analysis of a
three variable problem, with reference to one variable only
as the criterion only two partials are necessary. These two

partials are 1

T1g,5 and ryz o,

Eqmpany, 1928), p. 103.

N

lRoBert L. Morton, iaboratdry Exercises in Educational
Statistics with Tables (New York: . sSilver, Burdett and

4z
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Morton also points out the general’equation for the three

vériable problems asa

2
ol l—r213 Xs ol [l-r% o Xg + O

X1=T10. ¢ - I,z
1 12;5———/:=$:¢2 2, o

The partials rjg,3 and ryg,s were computed as shown in

~ the atpp'endix.:5

With these partials and the three zero order
coefficients, together with the necessary standard deviations,
substitution were made in the formula. The resulting equa-
tion became
X1=.45Xg - 44Xz + C.
The constant temm of the equation was computed from the
formula
C=My~b12,3 Ma~byz,2 M3
The notation big.3 and»blsoz refers to the partial regression
coefficients. C was found to be 8,43.
In order to determine the P.E. (esty) it was necessary

to compute the standard error of estimate from the formulad

0_1.25q71/4{:;513)(1—r215.g)

This was found to be #£4.30.

«6745/ 1,25 6

~Since P.E.(estyx)

#+2.94

P.E. (estx)

chbert L. Morton, op. cit., p. 78.
5Appendix, page 50.

4Karl i; Holzinger, op. cit., p. 294.
®Karl J. Holzinger, op. cit., p. 294.
6kar1'3; Hdlzihger,‘gg. cit., p. 293.
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.The complete regression equation for this problem then became
- X,= 0.45%, + 0.44X5 + 8.43 £ 2.94.

Twelve 9A English marks were chosen to test the relia-
bility of the equation. Four each were chosen for 75, 83,
and 91 as the OA English grade, Since the predictive factors

differed in each instance the predicted value was a variable,
In four of these cases the actual values lay outside the
limits of the P.E.(estx) of the predicted values. The data

for the test were placed in the'appendix.7

C. Development of the Partial Regression Eguation for
Predicting 9A Social Studies Marks from Two Factors

In this problem all the data needed except the correla-
tion between the factors was available from tables of the
study. The correlation between the factors was found to be

.72, The partial regression equation was developed as shown

8

in the appendix. The same notation was employed as before.

This equation resolved itself into
X1= 0.68Xz ¢ 0.11X3 # 17.66 £ 2,81.
A test of 12,94 social studies marks was made as before

and the results tabulated in the appendix.9

I713.;g>pendins:, page 54.
8Appendix, page 52.
9Appendix, page 55.




D. Summary and Conclusions

The latter part of this study has dealt with the prog-
nesis of éemester English and social studies marks. First the
criterion and one factor Were employed. Then the criterion
and two factors were used to develop the regression equation.
The resﬁlts of fhe study seem to show

1. The improvement over chance in predicting semester
marks or general average from one factor is slight.

2. The prediction of semester marks from two fzctors is
an improvement over the use of only one predictive factor.

5. The addition of factors tends to improve prediction.

4. The use of first semester marks in predicting later
semester marks is valid, but the reliability of prediction

depends largely upon the number and character of the predictive

factors.
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TABLE XXI

. FREQUENCY PERCENTAGES OF SEMESTER

ENGLISH MARKS

Marks | 9B | 9o | 10B | 104 | 11B | 11A | 12B | 12a
95-99.9 | 8.15| 7.35| 5.96| 7.76| 6.96| 7.96|21.10|15.64
90-94,9 |24.25|16.90/19.88(16.90|15.11 [16.10|25.25|22.75
85-89.9 |22.07 (20.87 |17.50 |15.30 |18.49 |15.90|19.27 | 23. 29
80-84.9 |25.84|28.25(26.24 (25,06 |20.48(19.88(16.51 |16.48
75-79.9 [18.89|25.06|27.44 |32.00|33.40 |33.00|15.60|21.02
70-74.9 | ,40| .40| 1.19] .40| .20| .40| === | 1.14
Below 70| .40 1.19| 1.79| 3.58| 5.36] 6.76| 2.29| 1.70
Total 100 | 100 | 100 | 100 | 200 | 100 | 100 | 100
Numbe 1/ |

Cases | 503 | 503 | 503 | 503 | 503 | 503 | 216 | 176
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' C. TABLE XXII
FREQUENbY PERCENTAGES OF SEMESTER SbCIAL STUDIES MARKS
Marks 9B 9A 10B 10A 11B 11A 12B 124
95-99.9 3.89] 6.54| 4.11} 5.71 5.88‘ 6.25] 6.,69| 4.28
90-94,9 |20.86|20.45|14.62|16,43|{1L7.65|18.75|18.41|20.56
85-89.9 |25,15(20.65|16.89(16,43(|15.30[1L2.50(1l9.,25|L2,63
80-84,9 [3l.29|29.25|3L,51 (25,00 (2L.17[25.00|25.48{25.70
75-79,9 [18.20|21,68|28.99 |34.29 35,30 51.25.29.08 54,26
70-74,9 o4l + 61 .68 48| === —-—— .62 .64
Below 7Q .20 82| 3.20| 1.66] 4.70| 6.25] 1.46| 1.93
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Number
Cases 489 489 438 420 85 48 478 467




D. Development of the Partial Regression

" Equation for Predicting the English

Criterion from Two Factors

X1= Criterion = Average Mark for 9A English
Xg= Predictor = Average Mark for 98 English

A3= Predictor = Average Mark for 9B Social Studies

I‘.’Il: 84.84: SoDl= 6060 I‘lg: 0’71.
1\1122 86.21 S-D-Zﬂ 6035 1‘1_5: 069
lMg= 85.49 SeD3= 5.70 roz= .72

51l1-r*13 5/1”5:;_1;~

L1=r12,3 La+r1%,2 3+C
((j"'r 23 (5“1‘1’ 2%
2Tz Tam
T12.3% > >
(=5 [ zE/
r1z=Tig v Tg
T1z.87
(" P ]
Celly - 12 "Mz‘éas ol
P.E.(esty;)=.6745 1.23
Substituting
.71"‘.69]('72 czl 021
T = - = =
128 (1o .6e®) (1-.727) [52-.a8 50
069-071Xo72 018 018
T13,27 ‘ = =

(1-.71%) (1-.72%) r:503.4a «49
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6.60[1-.69° 6.60|1-.71%
Xz+C

6.35]1-,72° 5,700 1-.72"

= .45X2+.44X5+C

Cz 84,84~,45°86,21~,44-85,49

= 8.43

. P.E. (esty )= ,6745.6,60 | (1-.717) (1-.57%)

| = 2,94

X1z «45Xp+.44K5+8.4342.94




X1=

Xz=

| M1

‘ Mz-

M3=

-B. Development of the Partial Regression
' Equation for Predicting the Social

: Studies Criterion from Two Factors

Criterion = Average Mark for 9A Social Studies

Xg= Predictor = Average Mark for 9B Social Studies

Predictor = Average Mark for 9B English

85.27 5.D1= 6.40 o= .67

86.21 S.Dg= 6.35 rozs .72

Substituting in the general equations of appendix D.

Tiz.3= o4V
r1z,2= .10
¢ = 17.66

P.E.(estx))= 2.81

,The regression equation developed was

- X 1=.68X2r.11X3+17.66+2.81




¥, ©Sample Data Cards

Iﬁgrr;'e Elem. School Boy Girl
Gen. Avg. Credits Age Year
English 9B History 9B ; Math. 9B g
el A S OA e A
“ 10B “  10B “« 10B
He 10A SRR A $N10A
SENNELB SR ‘“ 11B
S LA “11A “O11A
SRR SR 128 S 2B
AL A SS12A¢ Sl 2A
o el TUD o Ti o TUD Gyl v i g
E e O “ 10A SL0A
“ 11B “ 11B o lne]
SIATTA e A “11A !
SI2B LRN2B 128 e
1 2 A Sy 124! “12A

T FANAR 9A
“ 08B “ 0B
RG] 4 A0ATNG
B ST LI T

11A

12B

R DAY

12A

2
AI:‘_]OkB.»A e ‘,‘, IOB A
10A “ 10A
11B BRI
11A “11A
“ 12B “  192B “ 19B 2.
*12A R 20 “ 12A




G. TABLE XXIII

DATA FOR TEST OF REGRESSION EQUATION

X1z .45Ko+.4445¥8.4542.94

Prédicted

Factor Xp | Factor Xz | Constant | r.k.est Value Asggii
78 76 8,43 | %2.94 76,97 75.
75 76 1 8.43 +2.94 75.62 75
82 80 8,45 £2.94 80.53 75
87 75 8,43 £2,94 80.58 75
94 90 8.43 +2.94 90.33 83
95 87 8.45 +2.94 88. 56 83
92 80 8,43 +2.94 85.03 83
87 82 8.43 +2.94 83.66 83
95 02 8.43 +2,94 91.66 91
97 91 8.43 +2.94 92,12 91
91 92 8.43 +2.94 89.86 91
95 91

95

8.43

+2,.,94

92.98

[T I




H. TABLE XXIV

DATA FOR TEST OF REGRESSION EQUATION -
© X1=.68Xg+.11X5+17.66+2, 61

——
——

Factor Xp | Factor Xy | Constant | r.E.est Prsg:ibi:ed A"\(;:ii:é
80 s | 17.66 £2,61 80.64 75
77 78 17.66 +2.81 76.60 75
75 75 17.66 +2.81 76.91 75
75 84 17.66 +2.81 77.90 75
88 86 17.66 +2.81 86.96 83
87 86 17.66 +2.81 86.28 83
84 82 17.66 +2.81 83.78 83
88 71 17.66 +2.81 85.51 83
94 89 17.66 +2.81 91,37 01
88 93 17.66 +2.81 87.73 01
91 92 17.66 +2.81 89.66 91
87 93 17.66 +2.81 87.05 91




