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TABLE XIX

IMPROv,EMENT OVER 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
9A 15.20 28.59 20.00 24.87 25.67

lOB 13.98 21.54 9.35 35.01 17.15
lOA 22.34 25.67 12.37 14.58 18.54
I1B --- 24.01 --- 16.48 17.15
llA --- 21.54 --- 11.60 14.58
12B 18.54 22.34 7.50 17.15 8.35
12A 10.20 22.34 12.37 17.84 19.26

Gen. Avg. 25.67 30.60 27.62 25.67 29.58

~ G. Simple Regression Equations for Predioting Semester'f

Sooial Studies Marks or Single General Averages
fromKnownF1rst Semester Sooial Studies Marks

Using the simple regression formula in soore form and

making the neoessary SUbstitutions from the product-moment

sheets the equations of Table XX were developed.

H. Summary and Conolusions

1. No great importanoe Was attached to any single pre

dictive factor in determining a single semester English mark,

semester social studies mark, or general average.

B. There was slight improvement over chanoe in pre

dicting the criterion from a single factor. This ohance

~ ranged trom less than 1 in 10 to more than 1 in 3.
~ -



3. The simple regression equations developed were not

practioaL due to the ohanoe element •.

TABLE XX

SIMPLE REGRESSION EQUATIONS FOR PREDICTING
SOCIAL STUDIES MARKS OR GEN"ERAL HIGH

SCHOOL AVERAGES FROM KNOWN 9B
SE1lliSTER SOCIAL STUDIES MARKS
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=O.?5Y~21.19~3.20

~O.?lY+22~8a~Q83

~O.?2Y~22.41~3.??

=O.?3Y~20.58~3.65

~O.?lY+22.14±4.64

~O •48Y"'4~ ~.4;8~4 •28

~O.?lY~22.99±3.80

~O.66Y~2?3?~2.??

Ye9B Sooial StUdiesCriterion

9A S.S.

lOB S.S.

lOA S.S.

llB S.S.

llA S.S.

12B S.S.

12A S.S.

General Average

.
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V. THE DEVELOPMENT OF THE REGRESSION EQ,UATIONS

FOR A SEMESTER ENGLISH OR A SOCIAL STUDIES

1aARK USING TWO PREDICTIYE FAC'IORS

A. Preliminary Treatment

For this part of the study the criterion used was the

average mark for SA English. One predictor chosen was the

average SB English mark, another the average SB social studies

mark. The three necessary zero order correlations were found.

1 The necessary means and standard deviations were found. All

I) of these were available from the table s already compiled,
~

except the correlation between the factors. This was found

to be .72. The notation Xl refers to the average mark of the

criterion, X2 and 15 relate to the average SB English and SB

! social studies marks respectively. 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 SA English Marks from Two Factors

Morton points out that to make a complete analysis of a

three variable probl em, wi th re ferenc e toone varia ble only

as the criterion only two partials are necessary. These two

partials are

lRobert L. Morton, Laboratory Exercises in Educational
~ Statist1csWi th Tables. (New York 2 ,Silver, Buraett and
; Company, 19!8T7 p. 103. .
.~
11:
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2Robert L. Morton, .Q.P.• ci t., p. 78.-
3APpendix, page 50.
4Karl J. Holzinger, .Q..E.. cit. , p. 294 •-

r
5Karl J. HolZinger" .Q.P.• cit. , p. 294 •-

. 6tarl J .. HolZinger, 2E,. oit. , p • 293.
~ -
•~,

Morton also points out the general equation for the three
. 2

variable ~roblems as
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tion became

The partials r12.3 and r13.2 were computed as shown in

the appendix.3 With these partials and the three zero order

coefficients, together with the necessary standard deviations,

substitution were made in the formula. The resulting equa-

The constant term of the equation was computed from the
4formula

The notation b12 •3 and b13 •2 refers to the partial regression

coefficients. C was found to be 8.43.

In order to determine the P.E. (estx ) it was necessary

to compute the standard error of estimate from the formula5

This was found to be ~4.30.

Since P.E. (estx ) = .674511.23 6

P.E. (estx ) = .J2.94
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.The complete regression equation for this problem then became

Twelve 9A English marks were chosen to test the relia

bility of the equation. Four each were ahosen for ?5, 83,

and 91 as the 9A 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 ) ot the predicted values. The data

for the test were placed in the 'appendix.?

c. Development of the Partial Regression Equation tor
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

.?2. The partial regression equation was developed as shown

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

This equation resolved itself into

A test of 12, 9A social studies marks was made as before

and the results tabulated in the appendix. 9

7 '
Appendix, page 54.

8APpendix, page 52.

9APpendix, page 55.
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D. Summary and Conclusions

The latter part of this study has dealt with the prog

nes1s of semester 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 resul ts of the 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 factors is

an improvement over the use of only one predictive factor.

3. 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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B. TABLE XXI

. FREQ,UENCY PERCENTAG:b;S OF SEMESTl!:R ENGLISH MARKS

Marks 9B 9A lOB lOA l1B l1A 12B 12A

95-99.9 8.15 7.35 5.96 7.76 6.96 7.96 21.10 13.64

90-94.9 24.25 16.90 19.88 16.90 15.11 16.10 25.23 22.73

85-89.9 22.07 20.87 17.50 15.30 18.49 15.90 19.27 23.29

80-84.9 25.84 28.23 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 100 100 100 100 100 100 100 100

Number!
Cases 503 503 503 503 503 503 216 176



C. TABLE XXII

FREQ.UENCY PERCENTAGES OF SEMESTER SOC IAL S'IDDIES MARKS

Marks 9B 9A lOB lOA llB llA 12B 12A

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 17.65 18.75 18.41 20.56

85-89.9 25.15 20.65 16.89 16.43 15.30 12.50 19.25 12.63

80-84.9 31.29 29.25 31.51 25.00 21.17 25.00 25.48 25.70

75-79.9 18.20 21.68 28.99 34.29 35.30 31.25 29.08 34.26

70-74.9 .41 .61 .68 .48 --- --- .62 .64

Below 70 .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 4'78 467



X2= Predictor. Average Mark for 9B English

X3- Predictor. Average Mark for 9B Social Studies

50

= .42

.21

.50

r12= .71

r13= .69

.21

3.D.2- 6.35

S.Ill= 6.60

r12.3= r(1-.6n2 ) (1-.722 )- V--- =
;;7 ,.52'.48

D. Development of the Partial Regression

. Equation for Predicting the English

Xl= Criterion. Average Mark for 9A English

Criterion from Two Factors

M2= 86.21

Hl= 84.84

M3= 85.49 S.U3= 5.70 r23= .72

0i111-r213 61V1-r212
X1=r12.3 X2tr13 2 X3+C

d'2U1-r
G

23 • 63U1-rG23

r12-r 13' r 23
r 12 • 3= ---------rIi-r~ E-r2

;;)

.71-.69x.72

p.E.(estx1 )=.6745 1.23

SUbstituting
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6.60V}:-.71
2

.
__- X3+C

5.70(1-.72
2

= 2.<d4

= 8.43
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E. 1?evelopment of the Partial Regression

Equation for Predicting the Social

Studies Criterion from.Two Factors

\
Criterion Average Mark for 9A Social studiesXl= -

X2= Predictor = Average Mark for 9B Social studies

X3=. Predictor = Average Mark for 9B English

Ml= 85.27 S.Dl= 6.40 r12= .67

M2= 85.48 S.D2= 5.70. r13= .53

M3- 86.21 S.D3= 6.35 r23= .72

substituting in the general equations of appendix D.

r12.3= .49

r13.2=·10

C = 17.66

The regression equation developed was

X1=. 68!:2i- .llX3+17.66:1:2.81
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Ii'. S 1amp e Data Cards

Elem. School Boy Girl

Gen. Avg. Credits Age Course Year

English 9B History 9B Math.9B

" 9A
.. 9A " 9A

.. lOB
II lOB

II lOB

" lOA
.. lOA

II lOA

" lIB
.. lIB " 11B

II llA " llA " llA

" 12B
II 12B

II 12B

II l2A " l2A
.. 12A

OD

.. lOA
.. lOA

II lOA

.. 11B
.. lIB

.. 11B

II l1A
.. llA

.. llA

.. 12B " 12B " 12B

II l2A
.. 12A

.. 12A
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G. '.[,ABLE XxI II

DATA FOH TEST 0]' REGRESSION EQ.UA'l'ION

Xi=.4f5X2+·44X3fi?43*2.~4

:f!'actor X2 j!'actor X Constant -r.,!;.est .Predicted Actual.3 value Value
,.• ,·c~ ...._

78 76 8.43 ±2.94 76~97 75·

75 76 .8.43 ±2.94 75.62 75..

82 80 8.43 ±2.94 80.53 75

87 75 :8~43 ±2.94 80.58 75

94 90 8.43 ±2.94 90.33 83

93 87 8.43 :t2.94 88.56 83

92 80 8.43 ±2.94 85.03 83

87 82 8.43 ±2.94 83.66 83

95 92 8.43 .t2.94 91.66 91

97 91 8.43 ±2.94 92.12 91

91 92 8.43 ±2.94 89.86 91

95 95 8.43 ±2.94 92.98 91
" .< -'~~" ..
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H. TABLE XXIV

DATA FOR TEST OF REGRESSION EQ.UATION .

Xl=·68X2+·11X3t17.66t2.81

Factor )(2 Fe.ctor A3 Constant .i'.E.est Predicted Actual
Value Value

80 78 17.66 ±2.81 80.64 75

77 78 17.66 ±2.81 78.60 75

75 75 17.66 ±2.81 76.91 75

75 84 17.66 t2.81 77.90 75

88 86 17.66 1'2.81 86.96 83

87 86 17.66 t,2.81 86.28 83

84 82 17.66 ±2.81 83.78 83

88 71 17.£6 ±2.81 85.31 83

94 89 17.66 ±2.81 91.37 91

88 93 17.66 ±2.81 87.73 91

91 92 17.66 j2.81 89.66 91

87 93 17.66 t2.81 87.05 91


