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CHAPTER IV

STATISTICAL ANALYSIS AND INTERPRETATIQN

As mentioned in the previous chapters, the comparative
nature of the present study needed a thorough contrel of
variaﬁleéﬁo the maximum extent and thorough analysis of
the results through réther sophisticated‘statistics. One-to-
one matching could not be achieved due to the obvious need
of having seven treatment groups; Group matching wass also
not feasible as. the size of the treatment groups remained
small and differed from séhool to school, n being 1 in
two schools, 3 in one school, 4 in one school, 5 in five
schools, and 6 in‘two schools, Under these conditions, it

was decided to go for statisﬁical control.

In the present investigation, the relative effective-
ness of programme treatments was found on the following

s
(N

three criteria:

i) Immediate posttest;
ii) Percentage of retention; and

iii) Time taken to finish the programme,

The level of comprehension was taken as the number of
correct answers given on the immediate posttest rather
than takingqé}pretest—posttest differences. As mentioned
by Lewis (1969), the pretest-posttest design has its own

disadvantagéﬁnd sources of errors. The limitations of
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pretest-posttest design, and the advantages of randomiza-

tion are given by Lewis (1969) as follows:

...It is well to remind ourselves therefore
that a pretest is not an essential ingred-
ient in design....0ften indeed a suitable
pretest is difficult to conceive....If the
posttest, or a parallel form of it, is also
administered as a pretest, the element of
artificiality would be apparent from the
predominance of zero or near-zero scores
that result,

.+ AN equality of groups on a pre-~test is no
substitute for randomisation,..,The prime
merit of randomisation is the control it
exerts not just on one variable, but on all
variables unrelated to the treatment(s)
under investigation,

...The mere taking of the pretest might
affect the posttest scores., A related
possibility is that it would sensitise the
experimental group to the treatment it
subsequently receives. A higher posttest
score would then be an effect of the pretest
by treatment interaction rather than a main
effect of the treatment itself."

The school-to-school variations were taken care
through the application of the special method of coevariance,
called "Analysis of Covariance in Duplicate Experiments

in Randomly Selected Schools" (Lindquist, 1970).
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In short, the seven treatment groups were analysed in
terms of the immediate posttest scores, retention scores
and the time taken to finish the programme, The distribu-
‘tion of scores om the immediate posttest, percentage of
retention and the time taken to finish the programme are

given in the following pages, where

’

A stands for the Linear Overt Form
B stands for the Linear Covert Form

C. stands for the Response Prompt Overt
Form (Copying)

D stands for the Response Prompt Covert
Form (Reading}

E stands for the 8Skip programme Form
F stands for the Branching Form

G stands for the Hybrid Form.
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Table No, 4.1

Distribution of Scores of the Seven Treatment
Groups on the Immediate Posttest (n=46)

SCORE A B . C D E F G
40 1 1 '
39 4 2 4 1 1
38 2 3 1 2~ 2 1 2
37 1 1 3 4 2 2 3
. 36 2 1 3 3 1 3
35 2 3 1 2 1 5 2
34 2 2 4 2 1 2
33 4 3 2 4 5 3 1
32 4 2 3 4 1 1 2
31 5 6 2 2 3
30 1 3 2 3 2 4 2
29 7 6 13 3 5 8 3
28 3 4 5 3 6 1 6
27 .
26 1 1 3
25 2 1 1
24 2 3 2 2 1 1
23 * 1 4 1 1
22 - 1 1 1 1 2 2
21’ 2 2 2 1
20 ‘ 1 3 1 2
19 2 3 1 1 1 2 1
18 1 1 1 1 3
17 3 . 1 1 2
16 2 1
15 1 1
14 1i , 1 1
13 ) i 1
12 - 2

e

11
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Table No.2¥2

Distribution of Scores of the Seven Treatment
Groups on the Retention Test

SCORE A B ¢ D E F G !
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Table No,%+3

i

Fregquency Distribution of the Seven Treatment Groups
in terms of the Time taken to finish (Time in Mts.)

Class intervals

(mts.) A B C D E 2 G
170 - 179 1
160 - 169 2 2 1 1
150 - 159 1 1 1 10
140 - 149 3 3 p) 1 2
130 - 139 4 2 3 4 1 1
120 - 129 5 2 10 3 3 4
110 - 119 5 4 3 2 5 8 4
100 - 109 8 6 4 2 10 9 7
90 - 99 6 6 3 12 11 5 6
80 - 89 4 6 7 8 2 2 9
70 —= 79 8 12 4 3 4 10 9
60 — 669 6 6 8 4 5 1
50 - 59 ‘ 2 6 1 1
40 - - 49 ’ 1

30 - 39 1 i 1
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In the table given below are shown the means of .the

seven treatment groﬁps on the immediate posttest, reten-
tion test, percentage of retention and the time taken to

finish.

|

i

Table No.4.4

Meang Scores of the Seven Treatment Groups on
Immediate Posttest, Retention test, Percentage
of retention and Time

Immediate Retention ' ' % of " Pime (in
Forms Posttest Test Loss Retention Minutes)
A, Linear 28,36 26,84 1,52 ’ 94,64 ' 106,63
overt Form * * ¢
B. Linear 30,39 L2715 3.24 89,34 91.19
Covert Form . ToEe
C. Response .
Overt Form
(Copying) ;
D. Response
Prompt - 1¢ 89,717 84,91
Covert Form oie19 28.00 3.19 ‘
(Reading)
E. Skip Prog- g g 25,60 3.18 88,95 95.21
ramme Form ' N
Form . .
G, Hybrid Form »28,56 26,50 2,06 82,79 96.41
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OBSERVATIONS

1

[\M

Of all the seven forms tried out, the Response
Prompt Covert Form (D) seems to be relatively
better in effectiveness, both on the immediate
posttest anml the retention test.

0f all the seven forms tried out, the Branching
Form (F) seems to be relatively less effective

both on the immediate posttest and the retention

test.

When the percentage of retention is consideréd,
the Response Prompt Covert Form (D) no longer
retains its superiority; its 'loss! is 3,19
points, next to the Linear Covert Form (B) whose

"tloss! is 3.24 points.

The Skip programme Form (E), thoughi third in

order of achievement on the immediate posttest,

is also the one withi considerable 'loss!' of
3,18 points,

1

Gf all the seven forms tried out, the Linear

@vert Form (A) requires the maximum time, while
the Response Prompt Covert Form (D) requires the

minimumn tinme,

The Linear Covert Form (B) also requires shorter
time, next only to the Response Prompt Covert
Form (D) in this regard.
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Comparison of tlie group means gives a'general picture
of differences, but does not tell whether the differences
are significant, In order to know the statistical signifi-
cance, the technique of analysis of covariance in duplicate
experiment, .in randomly selected schools (Lindguist, 1970)
is followed, Analysis of covariance pakes care of any
possibility of the initial differences (for example,
intelligence in the present study) influencing the final
scores, This method of analysis is adopted because the
groups were not matched in terms of initial scores. The
method also gives a quanfitamive picture by revealing the
levels at which these differences exist (.01 or .05 levels),
The special feature of this désign of duplicate experiments-
is that the class/school variations are also given due
\consideration so that the inferences cannot mask the effects

-of classes (i.e.,_classes selected from different schools).

Analysis of Covariance in Duplicate
BExperiments $ Analysis of the Initial
Scores (Intelligence}

In the present investigation, intelligence was taken
as an initial measure and the seven itreatment groups were P
randomly formed, The size of the groups differed from
school to school but in any particular school, the seven

treatment groups were equal in size.
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In the following pages are given the compulation of

.sum of Squares for Methods, Classes and Schools and also

MxS for Intelligence Scores. ;

Step 1: Compul ation of the total and mean for each
class, for each school and for each method

for the initia} scores (Intelligence} Table No,%:4,5

Step 2¢ Sums of squares for M, 8 and C. and MxS for i

fhe initial scores (Intelligence).

on the basis of the calculations shown in the
table, the following computations are done:

i) GT = 38427 ; N = 322
2 2
. (61) _ (38427)° _

H
H

ii) Sum of Squares for Schools ;

E::(Tsz/n) = 4587669.46 : |
‘ !
(6r)2 = 4585820.89 |

N

_—ImEmIRINE
‘

iii) Sum of Squares for Methods

= ™n = (5480%3+(5518)2+(5444)2+(5483)2*:

(5541)2+(5457 )2+ (5504 )%= 210954695

. 2 N \
e = Tmhnm = I
= 210954098 - 4585971.63 |

= Thy/om =  4585971.63

2 R
(G%) . 4585820.89
5.5, for 150.74

Methods ExRsm=
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Computations

7

Using the value afi:IzTcz/nc) the sum of squares for

Classes is computed as follows:

Sum of Squares for Classes

S (= Te/ne) = 4592143.21
(67)® _  4585820.89
N = T 6322,32

5.8, for Classes 6322.32

The sum of Squares for MxS is computed by subtracting

the S.8. values for schools and methods from that of classes:!

S.8.for Classes = 6322.32
S.5.for Schools = 1848,57

4473.75
S.S.for Methods = 150.74
S.S.for MxS = 4323,01

i) Analysis of the final Scores - Immediate Posttest scores -

As one of the indices of relative effectiveness, tlie ScoceS 0

immediate posttest were taken as the final scores while

%

intelligence was taken as the initial score,

|
i
1
%

The following pages illustrate the pomputationkf Sum

of Squares for Methods, Schools, Classes, and for (Mx8) for

the immediate posttest scores,
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As a next step, the Sum of Products were computed
taking intelligence as initial scores and immediate posttest

scores as final scores, ,

The details of the computations are'given in the follow-

ing pages.,

Step 1: Computation of the total and mean for each

class, for each school and for eachimethod, for
the final scores (immediate posttest) Table No. 4.l

Step 2: Computation of Sum of Squares for M, § and C

and MxS for the final Scores (Immediate posttest) .

On _the basis of the €alculations shewn in the
table, the following computations are done:

i}i) GT = 9331; N=322 ' ;
(er)? . (9331)?

Therefore, ~—% 359 = 270396,15
ii) Sum of Squares for Schools
= (2s2/n) = 272238,95
(er)? = 270396.15
S = 270396,.1
S.S.for Schools=  1842,80
iii) Sum of Squares for Methods
=Th = (1305)24(1398)%+(1203)%+(1435) %+

(1324)24+(1262)2+(1314)° = 12460719

270885,19

2 _ 12460719
EET m/nm = 46
= 72n/nm = 270885,19
‘ 2
iﬁ%l~ = 270396.15

S.S.for_
Methods ™ 482,04

§
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Computations

Using the value ofEisTcz/nc), the sum of squares

for classes is computed as follows:

Sum of Square for Classes

= (@Tc?/ne) = 275294.67
(67)2/N = 270396.15
S.S. for =  4898.52
classes .

The sum of squares for MxS is computed by subtracting
the 5.5. values for schools and methods from that of classes,

as shown below:

S.S. for Classes = 4898,52 .

S.5. for Schools = 1842.80 !
3055,72

'S.S. for Methods = 489,04 ,

§.S. for MxS 2566 , 68

Step 3: Computation of Sum of Products for Methods,Schools and Classes

(Intelligence and Immediate Posttest)

Grand Total of IQ, that is, (GTx) ‘= 38427

Grand Mean of Immediate
Posttest , (Gmy) = 28.98

]

e (GTX),(GM&) (38427) x’(28.98)

1113614.46

]
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Sum of Products for Methods

Sum of Products for methods is computated using %
treatmentwise I totals and the treatmentwise imme~
+ diate posttest means as follows:

EEQ(TX.M&) (TAX).(MAy) + {TBX).(MBy) + (TGX).(MGy)

i

= (5480).(28.36) + (5518).{(30.39) +
(5444),(28,10) + (5483).(31.19) +
(5541).(28.78) + (5457).(27.43) +
(5504).(28.56) = 1113445.72

I

M(TX.My) = 1113445,72
(6Tx). (GMy) = 1113614,46
Sum of Pro- -168.74
ducts for g \
Methods

Sum_of Products for Schools

Sum of Products for Schools is computed using the school-
wise IQ totals and the Schoolwise immediate posttest means as

follows:

EZ.S(TX'M&)

I

(TaX).(May) P (T) e (4,0) e

e (Tkx).(Mg&) :

= (3341).(28.46) + (4194).(28.62)
(4196).(30.08) + {2421).(26.66)
(4855).(32.73) (4187).(29.17)
(5169).(27.69) + (4269).(31.51)
(4135).(24.4C) + (825).(26.85) =+

+ +
+ ¥ o+ 4+

+

(835) .(30.71) = 1113249,52
= %TX My) = 1113249.52
GTx)%(GMy) = 1113614.46
Sum of Products -364,94

for Schools mrmmmme
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Step 4: Computation of Sum of Products for 'MxS(Intelligence
’ and Immediate Post test)
Sum of Products for MxS is computed as below:
Sum of Products for Classes = 999,87
Sum of Products for Schools o (~364,94)
. 1364.81
Sum of Products for Methods  —~(-168,74)
Sun of Products for MxS " 1533,55
Step 5: Computation of M+(MxS) j
SR = xg z;gy‘ Eiyz
M 150,74 —168}74 489.0 4
MxS 4323.01 1533.55 2566 ,68
M+ (MxS ) 4473.,75 1364,.81 30565.72
; \
Step 63 Adjusted Bum of Sguares for MxS
2
=y2 - LEL—§l- (for MxS)
=X j
(1533.55)2
= 2266.68 - ~4323.01 = 2022.67
Step 7: Adjusted Sum of Squares for M+{(MxS)

22
X

2
= 3055,72 - 1364,81 -

4473.75

y2 - Lzazglf (for M+(MxS))

2639, 36
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Step 8: Reduced Sum of Squares for M

This is obtained by substracting Step 6 from
Step 7.

= 2639,36 - 2022,67 = §16.69

S3ten 9: Reduced METHODS Variance

’

reduced Sum of squares for M

b i =
Reduced Methods farlénce af for M
= M58 - 103.78

!

Step 10¢ Adjusted MxS (error) Variance

]

Adjusted MxS Variance

Adjusted sum of Squares
for MxS
d.f. for adjusted MxS

2022.67
= T &g = 34.28
Stepil: Computation of F
P Reduced Methods Variance _ 102,78
Adjusted MxS Variance T 34,28
= 2s99

Fis significant at .05 level.

The table in the following page shows the analysis of
Covariance and the F caldulated for the immediate posttest,

taking intelligence as the initial score,
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OBSERVATI ONS

It can be seen that the overall differences between
the seven tregiment means are significanp at .05 level,
As the differences among the schools havelbeen statisti-
cally controlled by 'analysis of covariance in duplicate
experiments in randomly selected schools', (Lindquist,
1970) it can be inferred that the differences among the
treatment groups are true differences and are neither due
to initial differences in intelligence whiéh are indicated
by the negative value of the sum of products for methods

as -168,74, nor due to school to school variations.

Hence we can safely reject the nullzhypothesis, and
can attribute the differences to the variations in the

effectiveness of the programme forms.

1

Analysis of covariance does not tell usfwhich one
treatment is significantly different from others. In such
cases, the apalysis can further be continued using other
derived techniques. The Least Significant Difference (LSD)
Test is one such technique using a pooled error variance

computed in the analysis of covariance.
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The formula for LSD is:

LSD = 3«§§§ with df = 59
where 'MSW = exrror variance
n = no. of subjects in each
treatment group (46).
LSD at 5% =t 0.5 x/ 2M§W
= (2,00) x /2%34.28 5 4414
46
LSD at 19 =t 0.1 x 2§SW
= =  3,24706

/2x34,28
(2.66) x T
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Table No.4‘10

Significance of Difference between Means of

any Two Treatments on the Immediate Posttest

(Using the techniquehof L.S5.D.)

Treatments Difference Significance
between Means
A& B 2,03 Not significant
A&C 0,26 Not significant
A&D 2,83 Significant at .05 level
A& E 0,42 Not significant
A& F 0.93 Not significant
A& G 0.20 Not significant
B& C 2,29 Not significant ~
B&D 0.80 Not significant
B& E 1.61 Not significant
B& F 2.96 Significant at .05 level
B& G 1.83 Not gignificant
C&D 3,09 Significant at ,05 level
C&E 0.68 Not .significant
C&F 0,67 Not significant
C &G 0,46 Not significant
D&E 2.41 Not significant
D&PF 3.76 Significant at ,01 level
D&G 2.63 Significant at..05 level
E&F 1.35 Not significant
E& G 0.22 Not significant
F& G 1.13

Not significant
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OBSERVATIONS

i) The differences between the following forms

are significant at .01 level

- The Response Prompt Covert Form
(Form D) and the Branching Form
( Form F)

ii) The differences between the foliowing forms

are significant at .05 level

- The Response Prompt Covert Form
(Form D) and the Linear Overt Form
(Form a)

- The Response Prompt Covert Form
(Form D) and the Response Prompt
Overt Form (Form C)

-~ The Response Prompt Covert Form
(Form D) and the Hybrid Form
(Form &) '

- The Branching Form (Form F) and
the Linear Covert Form (Form B),

In short, the differences between the Response Prompt

Covert Form and four other forms are sighificant.
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Analysis of the Final Scores - Percentage

of Retention

In the following pages are given the
analysis of covariance using the éercentage of
retention as the final score and intelligence
as the initial score, The details of the
computation include the Sum of Squares for
Methods, Classes, Schools and MxS. The Sum
of Products are computed as before and the

F wvalue is deduced.

The details of the computation involved the

i

following steps:

Step 1. Computation of the totals and means for

each class, for each school, and for each

method for the final scores {percentage

of retention) Table No, 4.11
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Step 2: Computation of the Sum of Squares for M, S
and C and MxS for the final Scores (Per-

centage of retention)

On the basis of the values shown in the table,
the following computations are made: .

i) GT = 28383.77; N = 322

(28383.77)2
335

1}

= 2501982,60

Therefore (GT)z/N

ii) Sum of Squares for Schools -

sj(Tsz/n) = 2507806,02

(61)%/N = 2501982.60

s.S. for 5823,42 |
. Schools "~ —°=°F i

iii) Sum of Squares for Methods

X}Tgm = (4173.40)2 + (4037.91)2 + (4037.19)2 +

(4077.67)% + (3960.54)2 + (8999.21)2 &+

(2097.85)% = 115120212.76 5
s %0/ - 112129212.78 _ 9502613.32
szwgm/nm = 2502613,.32
(e1)% /N = 2501982.60
S.8. for 630.72 |

Methods =Ens==
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Using the value of 5:(S:T02/nc), the sum of
Squares for Classes is computed as below:

Sum of Squares for Classes

S (=Tc®/ne) = 2523128.15
2 ,
igﬁl— = 2501982.60 l
245,55

The sum of sguares for MgS is computed by sub~
tracting the S.3. values for Schools and Methods
from that of Classes,

S.S8.for Classes = 21145,565
S.S.for Schools = 5823.42
15322.13 ‘
S5.5.for Methods = 630.72
5.5.for MxS = 14691,41

Step 3: Computation of Sum of Products for Methods,

Schools and Classes (Intelligence and Percentage

of retention)

38427

Grand Total of IQ (GTx)

Grant Mean Percentage 88,14

- of Retentionj(GMZ}

it

1

Lo (GTX).(GME) 38427 x 88,14 = 3386955,78

i

Sum of Products for Methods

Sum of Products for methods is computed using

the treatmentwise Intelligence totals and the
meons

treatmentwisekpercentage of retention as follows:



165

1

i

ZEIM(TX.MZ)

(TAX).(MAZ) & (TBX).(MEZ) ..

s‘a e 0 s o (TGX)’(N‘{GZ)

(5480),(90,72) + (5518}.(87.78) +

v (5444).(87.76) + (5483).(88.64) +
(5541).(86.09) + (5457).(86,93) +
(5504).(89.08) = 3386992,22

1l

i =
-ZzM(TX.kZ) 3386992 ,22
GT_ . GM = 3386955,78
X Z
Sum of Products 36,44

for Methods ==2==

Sum of Products for Schools

Sum of Products for Schools is computed using the
school-wise Intelligence totals and the schoolwise ﬁeramdzgﬁ;
g} ﬂ@E%I&Vviggeﬁfgjeﬂﬁ6§§$€éi means as follows:

(T M) (T, ). Oh,) + (T ). () + ...

. (T )« (4 )

’ = (3341),(88,51) + (4194).(85.26) +
(4196).(80.35) + (2421).(92.11) +
. (4855).(87.5) + (4187).(89.7) +
(5169).(93,61) + (4269).(83.94) +
(4135).(93.57) + (825) .(88.35) +
(835) .(85.06) = 3386861.41

[y

If

il

.
st(Tx°Mz) 3386861 .41

(GTX).(GMZ)
Sum of Pro-

ducts for - 94,37
Schools

T 3386955.78

o Jrounfbeingts Joneguod
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Step 4: Computation of Sum of Produets for MxS (Intelligence

and Percentage of retention)

Sum of Products for MxS is computed as below:

Sum of Products for Classes = 1721,56
Sum of Products for Schools = {-94,37)

1815,93
Sum of Products for Methods = ~36, 44
Sum of Products for Mx$ = 177949
Step 5: Computation of M+(MxS)
S:xg X7 Xz 2?2?
M 150,74  -36.44 630.72
MxS 4323,01 1779,49 14691 ,41

M+(MxS) 4473.75  1743.05 15322,13

Step 6: Adjusted Sum of Sguares for MxS

2
p i§1§§l~ - {(for MxS)
=x

2
(1779,49)° _
14691.41 - “4353,01 13958,92

Step 7: Adijusted Sum of Sguares for M+(MxS)

Efxg

' 2
_ (1743.05) - 44
= 15322.13 -~ “7ao 75 = 14643,01

2
S22 - (Zx2)”  (gor u+(Mxs) )
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Step 8: Reduced Sum of Sguares for M

This is obtained by subtracting step 6 from
step 7.

= 14643,01 - 13958,92 = 684,90

Step 9: Reduced METHODS Variance

Reduced Sum of Sguares forii
df for M

Reduced Methods Variance =

i
[«
@D
Y
&
o
©

Step10: Adjusted (MxS) error variance
Adjusted sum of squares
for M
df for adjusted MxS

i

13958.92
59

—_——— e

Stepli: Computation of F
Reduced Methods Variance
Adjusted MxS Variance

114,01
236. 59

F =

= Q.48

F is not significant

The table in the following page shows the analysis of
covariance and the F calculated for the percentage of reten-

tion, taking intelligence as the initial score,’
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OBSERVATIONS

It can be seen that the overall differences between
the seven treatment means are not significant even at
.05 level, As the differences among the schools have been
statistically controlled by the design used, and as school
variations are also controlled, it can be safely inferred
that there are no true differences among the treatments

in terms of the percentage retained.

{

Hence the null hypothesis/isretained indicating that
the programme forms do not differ statistically in terms

of the percentage of retention.

LSD is also calculated using the formula:

/2%?E with df 59 as done earlier
t 0.5 x /’3%?E

_ /2 x 236,59

i

LSD at 5%

i
1e>]
i
ey
N
i

frong it e d

-~ 2.86 x 2 X 226.59
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Table No, 4,14

Significance of Difference Between Means of any
Two Treatments on the Percentage of Retention
(Using the technigue of ‘L.S.D,)

Treatment Difference between Means Significance

A &B 5.30 Not significant
A& C 3.22 Not significant
A&D 4,87 Not significant
A & E 5,69 Not sigunificant
4 & F 2,19 Not significant
LA &G 1,85 Not significant
B &C 2,08 Not significant
B &D 0.43 : Not significant
B &E 0.39 Not significant
B &F 3.11 Not significant
B &G 3.45 . Not significant
C&D 1.65 Not significant
C &BE 2.47 Not significant
C&F 1.03 Not significant
C &G 1.37 Not significant
D&E 0.82 Not significant
D&PF 2,68 Not significant
D &G 3,02 Not significant
E&F 3.50 Not significant
E &G 3,84 Not significant
P& G 0.34 Not significant
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From the table for L.S.D,, it is seen that the
differences between any two treatments are not signi-
ficant as for as the percentage of retention is concerned,
Thus, whatever differences existed on the immediate posttest

disappeared after six weeks,

As the differences bhetween the means of the seven
treatment groups are not significant, the Null hypothesis

is retained.

Analysis of the Final Scores -
Time taken to finish the programme

The effectiveness of é programme form is also judged
in terms of the time taken by the seven treatment groups.
The time (in minutes} taken by each individual pupil was
noted down to calculate the average time taken by each

class, by each school and by each treatment group.’

The following pages show the computation of the
Sum of Squares and Sum of Products for Methods, Schools

and kxS,

Step 1: Computation of the total and mean for each

class, for each school and for each method,

for final score (Time taken to finish) -
Table No, 4315
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Btep 2¢ Computation of the Sum of Squares for M, S

and C and MxS for final scores (Time}

On the basis of the calculations shown in the

table, the following computations are done:

i)

ii)

iii)

GT = 30616; N = 322
(61)2 _ (30616)°

i

$.5. for 12913.04
Methods

Therefore N 399 = 294109892.09
Sum of squares for schools
2
sT(Ts /n) = 3020694.97
§GT)2 _ 2910992.09
N 109702, 88
5.5. for _
Schools - ;ggzgéégg
Sum of Sqguares for Methods
572 = (4905)% & (4195)2 + (3906)2
(4380)2 + (4230)% + (4435)2
= 134499636
= 12m/om = 1§é§%2§§§ = 2923905.13
E?sz/nm = 2923905,13
2
(GT YN = 2910992.09



evgzLrooe = (ou/,°1R)X
QuBLY eLBEL Ge089¢ GTE0LE OFS6TOET OFG68E £€°BR0O0GE 99°99TC0T 08G6ERe 008888 GLE08S UQ\NOBMW
T T g g g 4 g g g 4 4 ou
%1 =
086LY GLBEL SLIOFPET QEDV9EY  TIS8TLTPL  QOLLYP6E 0480018 00g8Te QSLLYIFPTE O0069LT Q0602ET 4
Telod
egos Q22ET 000082 QZeeLT Q0BPTE GEe91e 009818 00gey O00TCLT 007092 GEEETYE 9
QEey 0000T 009768 0COSTY Q091Te 008EeGE O0¥¥P8E eg 90t G907 328978 [eia) Aeidd o
soeL 00¥CY G3088E SZ098Y CE09sT Ggeesee Q08z3ey jsfdidi 4% 0060¢€8 8298.L2 23062 " //
~,
eBaY 0018 006088 GgO0LOT TV9scT Couslid 006908 L GOFeE 001288t Gu9EBT 81837414525 g
G017 9gelL £80L6% GEC91E OOV TPT 00I8VE ga0vse BERARENS QeesE8e 00%0LE 0CBPEE o]
cees O0uGoT G8H813 008g0eg GBETAY O@ﬂomm G30FIT GEEaes 00F9LT 2EOCFT agovee <)
0000F GUZET 00002 QTNLEE 00¥0L2 GTEBLE 006728 00829 Q0¥0LE $2080¢€ qg38.Le Y
’ AU W .
R £ T q g o3 8 p o q ® -3v 8]
. sTooyng
)
S4UWRBALL WO O :

9t's "ON 3Ud¥y

2L

[ ]

{suwelFoxd syj YSTUTI 04 uUdNeq 8WLL)

501008 PULH J0) SOSNBET) J0J Sodenbg 10 wug Jo GOLFeindwoy :



177

Computations

Using the value ofEéETcz/hé) the sum of sguares for

classes is compated as follows:

Sum of Sguares for Classes

s (=Tc?/nc) = 3061723.49
2

(GT)°/N = 2910992,09

$.S. for 150731,40

Classes  ~ 777

The sum of squares for MxS is computed by subtracting

the 8.8, values for schools and methods fTrom that of

classes,
5.8, for Classes = 150731.40
S5.8. for Schools = 109702.88
41028.52
5.8, for Methods = 12913.04
5.5, for M3 = 28115,.48

Step 3: Computation of Bum of Products for Methods, Schools

and Classes (Intelligence and Time)

Grand Total of IQ that is (6T ) = 38427

Grand Mean Time?that is, (GMt) = 95,08

.o (GTx).(6M,) = 38427 x 95,08 = 3653639.16

Sum of Products for Methods

Sum of products for methods>is computed using the
treatmentwise Intelligence totals and the treat-
mentwise mesntime, as follows:
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2 (T M)

1}

(Ty) e (M) o+ {Tp ) (Mg )t

e (TGX).(MGt)

(5480).(106.63) + (5518).(91,19) +
(5444).(99.23) + (5483).(84.91) +
(5541}).(95.21} + (5457).(91.95) +

(5504).(96.41} = 3653258.87
>z M(?x.mt) = 3653258.§%
GT .GM, = 3653639.15
Sum of -380.29
Products e e

for Methods |

Sum of Products for 3chools

Sim of Products for Schools is computed using the
schoolwise Intelligence totals and the schoolwise

meaﬁ%ime as follows:

33 (M)

il

Coax) e (M} + (T Jo( ) + ...

¥ (Tkx)‘(Mkt)

(3341).(143.57) + (4194).(100528)+
(4196).(89.42) + (2421).(70.0) =
(4855).(89.76) + (4187).(104.85) +
(5169).(74.07) + (4269).(87.57)

-+

(4135).(102.42)+ (825).(102.14) +
(835).(81.42) = 3652171,82
N4 s(T_ .M, ) = 3652171.82
(G@x).(GM£) = 8653636.16

Sum of Products :}§§3.§§
for Schools =
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10 676997 = (0°g9)°(80T)
+ {0°08)*(VIT) + (0°¥6)°(€6g) + (0°76)°(009) + (e8°19)"{8sL) + (0°16)°(L09)
+ (99°T9)°{889) + (0°09)*¢veg) + {0°8L) (6T9) * (0°88)°(178) + (0°98T)"(9L%) ! O DOULSH

-

]

08882868 = (0°GOT) " (LTT)

+

+{0°¢8) *{90T) + {0°60F) (g8g) + (0°¢6) (988) + (gg°*€9)°{(geL) {(0°8TT) " (19%) h

+ {27°66)"(g2L) + (0°g9)"{(6¥€) + (0°€0T)"(679) + (¥0T1)*(509) + (g°2%T) (99%) t O Doyley

\ FE0L6E08 = (0°cL)"(8z2T)

~ + (0°00T)*{8TT) + (0°g0T)"(28g) + (0°06).(879) + (L7°69)"(L7L) + (0°96)°(T09)
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Step 4t Computation of Sum of Products for
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MxS{Intell-

igence and Time)

Sum of Products for MxS is computed as below:

Sum of Products for Classes =

Sum of Products for Schools

Sum of Products for Methods =

i

Sum of Products for MxS

Step 5: Computation of M~+(MxS)
2

ox xt

M 150,74 -380.29
MxS 4323.01 932.60
M+(MxS) 4473.75 _552.31

ottt g —mmEImITae

Step 5: Adjusted Sum of Sqguares for MxS

2
b t2 - g::xzp

. ee

XX
2
98115 A8~ Zggéﬁgi = 27914.30

Step 7: Adjusted Sum of Sguares for M+{Mx3)

-915.03

4-1467.34)

522,31

-(-380,.29)

12913.04

28115.48

(for MxS)

2 gxt}Z
Et - 2 ¢ e o
X
2
41028.52 - {882.31)°  _ 45060.34

4473.75

(for M+(MxS)
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3tep 8: Reduced Sum of Squares for M

This is obtained by subtracting step 6 from
step 7.

= 40960,34 - 27914,30 = 13046,04

Sten 93 Reduced METHODS Variance

Reduced sum of
sqguares for M

Reduced Methods Variance =

d.f. for M
_ - 13046.04
- 6
= 2174,34
Stepl10: Adjusted MxS (error) Variance (
Adjusted MxS -~ #Adjusted Sum of Squares for MxS
(error)Variance d.f. for adjusted MxS
' 27914.30 _
= 59 - 4I3.12

Stepii: Computation of F

Reduced Methods Variance

F Adjusted MxS Variance

© . 2174.34

473.12 4

e
o]

F is significent at 1% level.
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OBSERVATION

It can be seen that the overall differences between
the time taken by the seven treatment grbups are significant
at .01 level, As the differences among the schools have been
statistically controlled by 'analysis of covariance in
duplicate experiments in randomly selected schools' (Lind-
quist, 1970) it can be inferred that the differences
among the treatment groups are true differeﬁces, neither
due to initial differences in intelligence which are
indicated by the negative value of the sﬁm of produects for

method as -380,29, nor due +to school to school variations,

Hence we can safely reject the null:hypothesis and
can attribute the differences to the variations in efflfectiveness

of the programme forms{

LSD is also calculated using the formula

/ 2MSW with df 59 as done for the immedia te
n posttest and for the percentage of
retention,
LSD at 5% = .05 x/ox®oA2 ,
= 2,00 x /2528812 = 9 070 5
LSD at 1%

1
ot
o
o
M
1’%1
Bl
=

= 12,0631
The table below shows the significance of difference

between any two means (L.S.D.}.
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Table No, 4.18

Significance of Difference between Means of Any

Two Treatments on the Time taken to, finish the

programme (Using the technique of L.S.D.)

Preatments Difference Significance
between Means :

A& B 15.44 - . Significant at .01 level
A& C T.40 Not significant

A&D 21.72 Significant at .01 level
A& E 11.42 Significant at .05 level
A& PF 14.68 Significant at .01 level
A& G 10,22 Significant at .05 level
B& C 8,04 Not significant

B&D 6.28 Not significant

B&E 4,02 Not significant

B&F 0.76 Not significant

B& G 5.22 Not significant

C&D 14,32 Significant at .01 level
C&E 4,02 Not significant

C&F 7.28 Not significant

C& G 2.82 Not significant

D&E 10.30 Significant at .05 level
D&F 7.04 Not significant

D& G 11,50 Significant at .05 level
E& F 3.26 Not significant

E& G 1.20 Not significant

F&G 4,46

Not significant




OBSERVATIONS ON TIME

i) The

are

ii) The
significant at .05 level

The results of the present study do not support the

differences between the following forms
significant at .01 level

The Linear Overt Form (Form A) and
the Linear Covert Form ( Form B)

The Linear Overt Form (Form A) and
the Response Prompt Covert Form (Form D)

The Linear Overt Form ( Form A) and
the Branching Form (Form F)

The Response Prompt Covert Form
(Form D) and the Response Prompt
Overt Form ( Form C)

differences between the following are

The Linear Overt Form (Form A) and the
Skip programme Form (Form E) :

The Linear Overt Form (Form A) and the
Hybrid Form ( Form G)

The Response Prompt Covert Form
(Form D) and the Skp pregramme Form
(Form E). '

The Response Prompt Covert Form
(Form D) and the Hybrid Form (Form G)

186

superiority of the overt response mode both in terms of

immediate posttest and time as shown in the following

summary table. Holland (1960) asserts that only

covert

responses

suitably reinforced are learned and
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that the students must 'write' the programme, The results
have shown that the Response Prompt Covert Form, in which
the correct responsesare already gived,is significantly
better than other forms both on the immediabe posttest
and the time taken to finish the programme. The F value
for the immediate posttest is significant at .05 level, ami
for the time taken, it is significant at .01 level, But
the differences on the percentage of rét@ntion are not

gignificant, o

In Shah's study (1970), the pupils responded either
overtly or covertly, Each group was further diﬁidéd into
a group making constructed responses and a group reading
the frames with answers already filled in., Significance
differences were found on the immediate test scores but
not on the retention scores, The covert response prompt
group showed an appreciable time saving, and the results
have shown that covert responding is at least as effective,
if not more, as overt responding from the viewpoint both
of immediate and delayed test scores, 1In the present study,
however, the relatively better efféctiveness of the
Response Prompt Covert Form in comparison with the Linear

Overt Form is seen (significant at .05 level).,

Leith amd Guhman (1966) asserted that "being aware of
the answer before making a try does not necessarily lead

to poor learning'., The results of the present study
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supporﬁ:)this contention, Skinner's emphasis on overt
and active responding does not seen to be tenable aft%r
surveying the results of many studies including the present

one,

In the Indian context, the effectiveness of Response
Prompt Co%ert Responding has much sighificanee. It is
often alleged that programmes prove to be costly, Experts
advocate the use of separate answer sheets in order to
bring down the cost. As the Response Prompt Covert mode
does not require even the answer sheebor big margins for
responses etc., it is less expensive and time saving also.

Also, it frees one from the alleged fears of 'cheating'.
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