CHAPTER v

RESULIS
4,00 INTRODUCTIOR

This chapter would present the results in the
sequence of descripfiqn of intervening variables of
intelligence and pre-achievement for subgroups (sample
under Patterns I, 11, III and IV) and the total sample
(an additive number of subgroups), description of
criterion variables of total achlevement (T), knowledge
(K), comprehension (C) and application (A); analytical
plcture classwise for all the six varlables viz.(two
intervening and four criterion); product-moment correla-
tlons amongst all the intervening and criterion variables;
three-way anglysis of variaﬁce, analysis of covariances
and 't' test. The gesults relating to the four criterion
variables are obtained from two approaches of the study
- global and analytical. The gilobal approach dealswith
the total attainment (I) on the post-treatment attainment
test and the analytical with the three criterion measures
of attainment for the objectives of knowledge,
comprehension and application. In order to have uniformity
of presentation and convenience for comparisons, tables

of similar formats and naving similar statistical
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treatments are grouped together. Sometimes a few results
may appear to be redundant to the readers but it 1s the
faith of the investigator that thése results would help

in the discussion of the study and would further help to
float new problemsﬂand hypotheses in the area of teacher
behaviour and pupil achievement. It is in this context
that extra efforts heve been made and results have been
knowingly kept in the body cf the thesis which otherwise
could easily be placed in the Appendix. It ma& be noted
that some of the terms like ﬁarration, open questions,
nsrrow guestions and narrow questions with feedback, total
sample, subgroups, intelligence, pre~schlevement, total
attainment, atteainment for knowledge, compfehension and
spplication will be used again and again in results and
discussion, To save space within tables for the presenta-
tion of resulls end even in the dilscussion part,
abbreg@tioms for these key-words have been used. Abbrevia-

tions are given in the Table 4.1.



TABLE 4.1
ABBREVIATICNS USED FOR DIFFERENT
TERMS )

) Temms ) Abbreviation
Narration - Pattern 1 Py
Open questions - Pattern 11 Py
Narrow questions - Fattern III Pg
Narrow questions with feedback

~ - Patterm IV ?4

‘Total sample - PytPy+PatP, Total Sample
Variable of Latelligence I
Variable of Pre-achievenent PA
Total attaimment on Pogt-treat-

ment lest T

Attainuent for knowledge cbjective K

Attainment for comprehension
objective c

Attainment for application objective A
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4,10 DESCRIFIIVE STATISTICS FOR INTELLIGOKCE
AND PRE-ACHIEVEMENT SCORES AND CRITERION
SCORES
_The data for the -~ two variables of intelligence
and pre-achievement and four eriterion variables of T, K,
C and A were collected from subgroups under P; (N = 239),
Py {N = 235), Pg (¥ = 246) and Py (N = 253) yielding a

total sample of 9272 of VII grade pupils. In order to
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present a comparative picture as well as to s#ve space,
overlapping frequency distributions for the sub-groups
and total sample were prepared. This has been done for

all the variables.

4,11 Deseriptive Analysis for
Intelligence and Pre-achievement

~—

Along with the f&equenpy dlstributions, the
measures of central tendency (mean and median), measures
of dispersion (8D) end standard errors of mean (SEy) and
standard error of SD (SEgp) are reported in the following
tables., Table 4.2 gives the above mentioned information

about the variable of iatelligence.

A study of the Table 4.2 reveals that the
intelligence scores within the four subgroups, under
treatments Pyy Pyy Pg and P, and also the total sample
are continuous and are having some trends of normality.
Altheugh rigorous statistical technigues have not been
employed to test normality of the distribution yet the
clustering of freéuencies in the centre of the distribu-
tion helps to infer in favour of it. The graphical
presentatién of distribution of scores as given in
Fig. 4.1 further supports this. The mean scores of
intelligence for different subgroups vary from 82.711
under Py to 85,664 under Py cenditions. In order to seex

whether or not the I scores for subgroups under P,, Py,



TABLE 4.2

FREQUENCY DISTRIBUTIONS, MEANS, MEDIANS,
SD, SEy AND SEgp FOR THE SCORES OF
INTELLIGENCY FOR THE SUBGROUPS AND TOTAL

SAMPLE
Scores Py Py Pg P, zgggie
110-114 o 1 0 0 1
105-109 2 5 1 3 11
100-104 5 10 3 9 27
95~ 99 8 26 14 25 73
90- 94 30 29 31 41 131
85. 29 58 57 46 58 219
80- 84 56 51 57 49 213
75- 79 45 36 58 40 180
70~ 74 34 20 36 28 118
N  ase 285 246 253 . 973
T 83,121 85.664 82.711 85.253 84,232
Mdn 83,266  85.638 81,970 85.133 83,725
SD 7.652  8.550 7.543  8.201  8.107
SEy 0.495 0.558 0.481  0.516  0.260
SEgp 0.350 0.394 0.340 0,365 0,184

Pg and Py differ significantly, 't' ratios were calculated

and are being reported in Table 4.3.



FIG - 4-1 .
¢4

FREQUENCY  pPolLyGoN  OF INTELLIGENCE

SCoRES OF Total. sAMpLe (973)

240

2.0

o
Z
u '\
D A
g
W
&
9o
o
307
o ,w \ a
¥ T T T T 1 >4 G
7o 75 Be 85 S0 o5 too 105 lto ns



85

TABLE 4.3

SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS AND SD'S
FOR THE SCORES OF INTELLIGENCE FOR THE SUBGROUPS

Sub- )

%fflj?f OOOOO ? ------- ‘En? ﬁﬁﬁﬁﬁ OE-‘mﬁ}“-."-ufg-“--qggﬁ--u--fé“
Pl _83.121 T.652 239 1.985% 2.6480 3.769@
P2 85,004 8.550 235 1,183 3,674@ 1,377
Pg 82.,71L 7.543 246 1,011 1,707 5,011@

Py 85,253 8,201 253 1l.474 0,225 1.939
Note: Values in cells above the diagonal represent 't'
ratios for mean difierences and below the. diagonal
for 8D gdiffercnces,.
*  Significant at .05 level
@ $Significant at .01l level
It can be inferred from the above table that the
inter subgroup mean intelligence levels diffe: significant-
1y in all the combinations except between Py and P, (see
\‘t‘ values above the dﬁég;gf;"&l in Table 4.3, The subgroups
do not differ significantly in variance for the variable
of intelligence as is beiung indicated in Table’4.3
(volues below the dfagonal).This situation demands that
either the groups should be controlled by expgrimental
wanipulations or by statistical manipulstions, For thils
study, the latter approach of statistical control employ-

ing anzalysls of covarisnce is preferred and followed.

The second variable refers to the pre-achievement
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scores of pupils in history. The frequency distributions
aloﬁg with means, medians, SD's, SEy and SEgp for pre-

achlevement are being presented in the followingl Teble

4.4,
TABLE 4.4
FREQURACY DISTRIBITIONS, MEANS, MEDIANS,
SD's, Sy AND SEgp ~FOR THE VARIABLE OF
PhE- ACHIE VEMENT FCR THE SUDGROUPS AND
TOTAL SAMPLE
T LT T T T  otal
E‘SC°?E§§& £y, P2 P:3 P 4 sample
20-21 0 o 1 3
18-19 o i 2 7 10
16-17 5 4 15 24 48
14-15 6 21 8 30 65
12-13 21 21 19 38 109
10.11 48 41 34 35 158
8 2 52 45 44 37 178
G- 7 49 52 70 53 224
4= 5 27 3e 40 24 . 139
2- 3 11 10 12 3 36
0~ 1 ) 2 i 0 3
N 239 235 | 246 253 973
M 2.431 8,472 8.329 10.308 8.903
Man 8.437 8.003 7.500 9,952 8.362
£D 2,112 3.474 3,760 3,986 3.701
SBy .201 .227 +240 .251 .119
BB 142,160 ,162 177 084
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Like the variable of intelligence, the variabie
of pre-achievement for different subgroups ander P, Pg,
Pz and P, 3s well as for the total sample is continuous.
The frequency distributions are plustering around the
central ordinatc end tapering towards the ends. The small
differences between the two measures of ceniral tendency,
mean and median, for the subgroups and total sample is
another evidence oi near nermality of the variable.
Similar cvidence is again availabie from graphicgl _
representation of frequency distribution vide Filg.4.2.
The mean scores under different subgroups range from
8.329 under Py to 10.308 under P, (see Table 4.4). To see
whether or not the pre-schievement levels of subgroupsé
under Py, Pgy Py and Py difter significantly, 't' test

results are given in Table 4,5.

TABLE 4,8

SIGNIFICANCE OF DIFF&HINCE BoTWEEN MEANS
AND SD'S FOR PRE.ACHIEVEMENT ¥OR THE

SUBROUPS
Sub-
Py 8,431 3.112 239 2.012% 1.682 2,13+
Py 8.472 3.474 235  3.5720 0.132  0.319
Py 8.329 3,760 246 1,272 1.68l 0.424

P, 10.308 3.930 263 0.317 2.9378 1.243

* Significant at .05 level
@ Signiricaat at .0l level
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The 't' values a2s entered in the above table
indicate that the mean pre-achievement scoreszfor differ-
ent subgroups differ significantly as differences between
P; and P53 and between Pj and P, are significant. These
significant differences between the pre-achlevement levels
for difierent suogroups requlre the adjustment of post-
treatment scores based upon the initial pre-achievement.

fnalysis of coveriance ras been used for this adjustment.

4.12 Descriptive Analysis for Criterion
Variables of Total Attatrment and
Attainment for Knowledre,Comprehension
and Application Objectives

The descriptive results for the eriterion
measures of total attasinment and attalnment for knowledge,
comp rehensicn and appl@catiog in terms of ffequency
distributions end wmean, wedier, 8D, S&y and SEgp for
differsnt suggroups ander Py, Pz, 93 and Py arid the total
sample &re given in Tables 4.0 to 4,9, The figures 4.3
to 4.6 yresent the data for the distribution of scores

fer the dependent variavles graphically,
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TABLE 4.6 ;

FREQUENCY DISTRIBUTIONS, MEANS, MEDIANS, SD's,
SEy AND SEqp for the TOTAL ATTAINMENT SCCRE

FOR SUBGROUPS AND THE TOTAL SAMPLE

IO g e W D e s W S e S S T A D A T A A e T G Y e T e SN T g e e W W D -

Scores Py Pg Pq Fy szggié
28-30 o 5 5 6 16
25-27 10 18 37 26 91
22-24 33 43 44 71 191
19-21 56 52 60 43 211
16-18 57 52 52 8 209
13-15 51 34 35 37 157
10-12 28 21 8 12 69
7- 9 4 4 4 8 20
4- 6 0 2 1 0 3
1- 3 o 4 0 2 6
239 235, 248 253 973
3 17,343  18.238 19,524 10,198 18,593
Mdn 17.175 18,550  19.38¢ 19,952 18,821
D 4.099 5.202 4,563 4,953 4,799
SEy .265 .339 2291 .311 154
SEqp .187 .240 .206 .220 .109
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TABLE 4.7

FREQUENCY DISTRIBUTIONS, MEANS, MEDIANS,SD's,
SEy AND SEq;, FOR KNOWLEDGE ATTAINMENT FOR

THE SUBGROUPE AND TOTAL SAMPLE

- G P G U S WD g gn TR gy o TR TP T wh m R e R WD ap e T WS G WD S WD sy W W N s s W W R M W

Scores Py Py P 3 P a S‘.gggilé
16-17 8 18 3 . .20 81
14-15 37 a8 40 67 192
12-13 63 48 72 63 246
10-11 55 52 53 46 206
8 9 48 37 35 32 152
G- 7 17 18 8 15 Y
4- 5 9 8 1 8 26
2- 3 2 2 2 9
0- 1 0 3 0 0 3
N 239 235 246 253 973
M 10.874 11.204  12.122  11.759 11.499 -
Mdn 11,189 11,397  12.181 12,283 11,764
sD - 2.824  3.373 2.831 3,106 3,078
SEy .183 .220 .180 195 092

SEqp .129 156 .128 .138 ©.070
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TABLE 4.8

FREQUENCY DISTRIBUTIONY MEANS MEDI
SEy AND SEgp FOR COMPREHENSION ATTAINMENT

FOR THE SUBGROUPS AND TQTAL SAMPLE

sD§

s T W W R WG W g B T D A T WS WD SR g W s T e S T s TR T NS W WD W e T G g WS PR T R ow

Scores Py

10 0

22
37
57
52
32
15

8

©C O N W P O N 0 W

2
N 239

M 4,690 ¢

Mdn 4,684
SD 1,787

SEgp) .081

Py Py
2 0

6 19

17 27
42 46
55 44
37 47
31 29
19 20
10 11
10 0
6 3
235 246

5.234  5.716
5.881  5.795
2.078  1.946
.136 124
.096 .088

253
5.360
5.672
2.030

.128

090

148
197
169
153

94
52
22
15
973

5.255

5.390

1,998
.064

.045

¥
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TABLE 4.9

FREQUENCY DISTRIBUTIONS FOR MEANS, MEDIANS,
SD's, SEy AND SEgp FOR APPLICATION ATTAINMENT

FOR SUBGROUPS AND TOTAL SAMPLE

Scores Py Py Py Py ggggie
5 6 1 1 2 10
4 18 15 19 17 69
3 45 55 42 73 215
2 66 57 56 85 264
1 58 68 83 57 266
0 46 39 45 19 149
N 239 235 246 253 973
M 1,787  1,753- 1,650  2.071 1,818

Mdn 1.78¢  1.684  1.433 2,094 1,759

SD 1.207 1,092 1.236 1.072 1,211

Sy .084 .078 .079 .067 .039

SEgp .059 .055 056 .048 .027

The criterion variablel) of total attainment
demonstrates continuity in terms of freqaency'distribution
' under 211 the four subgroups and total sample., The
frequencies are clustering near the centre and decreasing
towards the tails. The differences between mean and
median values within subgroups and total saméle appear to

be small. It is, therefore, ancther rough estimate of
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normality of the criterion measure of total attainment,
Fig. 4.3 also helps to support [*,near normal tendency
of this variable., It is being nenticned here that the
. to
normality of variable 1s being referred/not as a
necessary assumption for analysis of variance and co-
varisnce. McNemar (1962) comments inthis respect as
follows:
Although these assumptions are incorporat-

ed in the mathematical derivationgbf the F-

distribation, there is ample evidence that

marked skewhess, departure from ncrmal

kurtosis, and extreme difference in variance

do not greatly disrupt the F-test as a basis

for judging significance in the analysis of

varisnce, (McNemar, 1962, p. 252)
Lindquistl(l953) has also reported a study by Norton which
showed that inequality of variance within the experimental
sets did not seriously effect the applicability of F-test

of analysis of variance.

_ The treatment with the other criterion variables
of knowlédgét comprghension and application constitutes
fhe analytical aspect of the study. The nature of these
veriables In terms of frequency distributicns, mean,
medisn’l, 8D, SEy and SEgp for subgroups and total sample
have been presented in Tables 4.7 to 4.9, The figures
4.4 to 4.6 are the graphical representation of these data.
The fregquency distributions for all the three variables
(K, C and A) for all the subgroups and total sample are
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continuous. The smaller differences between mean and
median values also help to infer the nesr normmal tendenci-

es of these variables.
4,20 ANALYTICAL APPRCACH (Classwise Results)

For the purpose oflhaving an estimation of the
performance con all the six varlables for the subgroups
under Py, Py, Fg and P, classwise analysis was done in
terms of Mean and 8D, The results related to mean and
8D for all the sla variables for each class under the

four subgroups are presented in Tables 4.10 to 4.15.

Although, as mentioned in caption 3.80, the class-
es were randomly selected and assigned to different
treatments yet some diffepences in thg class mean scores
of intelligence and pre-achievement ére observed from the
Tables 4,10 and 4,11, In case of classes under treatment
Py, the mean values within the twelve classes range from
78,631 to 88,695 for intelligence and 5.529 to 12,560 for
pre-achievement., In case of Py, the range for intelligence
is from 79.67 to 91.160 and 7.200 to 12.833 ior'pref_
achievement, lor the sabgfeup under Pg, the range for
intelligence scbres and prefachievement scores is from
74.500 to 87,609 and from 6,143 to 13.467 respectively.
The results for P, show a range between 78,818 &xd
89,857 for intelligence and between 6.555 and 15,238

for pre-achievement, No attempt has been made to check
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the significance of these differences but in éase the
differences are significant, 2 vigorous design of analysis
of covariance has been followed to acccunt for such

differences in initial abilities,

In the case of criterion variables of total
attainment and attainment for knowledge, c9mprehension
and application, the range of mean values under different
subgroups, classwise is as follows: (i) For total
attainment, the w range for P; is between 14.882 and
19.681, for Py it 1s 14.917 and 20.522, for Py the range
is from 15.357 to 21,105 and from 13,380 to 22.421 for Py;
(ii) in case of kQOW%edge, the range is from 9.560 to
12,364 for Py, from 9,917 to 12,652 for Py, from 9,786 to
13.895 for Py and from 9.080 td 13.842 for P,; (iii) for
comprehension, the mean values range from 3.941 to 5.522
for Py, from 3,500 to 6.200 for Py, from 4.083 to 6.655
for Py and from 3,560 to 6,923 for Py; (iv) as far as
the mean values for applicationzggncerned, the range 1is
between ,470 and 2.789 for Py; .956 end 2.552 for Pg;
1,071 and 2,143 for Pg and 1,240 and 2,913 for P4. The
significance of the differences between means across the
patterns shall be discussed later on when the 't' values
for these & scorss shall be presented and hypotheses for

the study will be tested.
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4,30 PRODUCT-MOMENT CORRELATION AMONGST
INTELLIGENCE, PRE-ACHIEVEMENT AND
CRITERION VARIABLES

In orderf to see the relationship between

variables of intelligence and pre-achievement and eriterion

variables of total attainment and attainment for knowledge,

comprehension and applicatlion, product-moment correlations

were worked out for the four subgroups under Pj3, Py, Pg

énd P, and total sample. The results of‘intercorrelations

along with H, M and SD for each pattern are being

presented in Tables 4.16 to 4.20.

TABLE 4.16
CORRBLATION MATRIX (6 x 6) FOR PATTERN I
(¥ = 239)
Variables I PA T K c
I .326%%  ,308%% ,231%* ,258%x
PA .334%% ,20L%* ,258%%
T .B34%% 667%
K .286%+
c

D A A AGE D WD W O W s s W O D S WIS A W T M R WG VIR W e O S sy T e A b WG AR iy T O TR U TS sar B o T o W N

** Jignificant at 0L level.

- . -

- -
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TABLE 4.17
CORRELATION MATRIX (6 x 6) FOR PATTERN II
(N = 235)
Verisbies I RA Tk & TTh
I J288%% 347EF 363¥*F  ,288%F . ,0l4
PA 375%%  373%%  ,267%* 106
T LQ02R% . [7Q7H% 3RIKK
. K 578 148%
¢ .125
A

* Significant at .06 level. ey Significant et .01 1evel

TABLE 4.18

CCRRELATION MATRIX (6 x 6) FOR PATTERN III
(N = 2406)

Variables 1  PA T K c &
I (38BFF SEERN 3TFR 2574 (101
BA {76, 37068 7 2810 L1209
T | 874EE 736%F ,404%%
K AB7EE - ,276%*
c .131
A

* & 5ignificant at .Ol leV(.l
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TABLE 4,19
CORRELATION MATRIX (6 x 6) FOR PATTERN IV
- (N = 253)
Variables I  PA T K ¢ A
I 7 OTEC of5F% .208*% 092  .135
PA AZIFF B58RE  B70RH 18EKK
7 JBO5XK ,B4TEE L 430%F
K .580%% ,138*
c .322%
A

* 8ignificant at .05 level ** Sign¢1Lcant at .0l level

TABLZ 4.20
CORRELAPION MATRIX (8 x 6) for TOTAL SAMPLE

(N = 973)
Variables I ° PA T K c A

1 | J263%*  ,208%% ,202%* ,203k*  0Q5%*
PA ' L380%* ,320%% ,204%%  ,190%*
T (BE2HK  PPGKE 4164+
X L408%% 153
¢ . 158%%
A g

> Significant &t .01 level



110

The intercorrelations amongst the var}ables were
worked oﬁt to see from a correlational apprcach whether
the variables I & PA §hare some common varlance with the
criterion variables. In case of significant relationship
between these two sets of varlables coupled with varying
levels of the vériéble; I1&PA (measured in terms of
mean scores) between subgroups under P3, Pgy P3 and Py, 1t
becomes necessary’to ad just thg f;pél criterion scores for
the influence of initial differences in intelligence and
pre-achievement scores. The preséncevoflthe significanf
mean @ifferences amongst subgpoups have’already béen
demonstrated vide Table 4.3 for 1ntelligence_ané vide
Table 4.5 for pre-achlevement. It, therefore, becomes
necessary to see the intercorrelations amongst all the
six variables. it was sufficlent to calculate inter*
correlations for the toﬁél sample but to have wider and
comprehensive analysis and treatment, ﬁhe results were
worked out for the subgroups as well as for the total

v

sample.

o The Table 4.16 represents the intercorrelations
amongst different variables for the subgroup Pi. It shows
that except for the relationship betweeq inteliigence and
application, kﬁowledge and appliga;ion and comprehension
and application all other corrglations are significant at
.01 level., The two Variableg of intelligence and bre~
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achievement have a positive correlation of .326 sharing
about 10.63 per cent of the common variance, This
indicates that the two variables of intelligence and pre-
achlevement are of different nature. The relationships
between the two sets of variables range from .127 (between
I and A) to .334 (between PA and T)., This again suggests
that the common variance shared between I and PA on the
one hand and criterion variables on the other, is rather
low, The reiationships within the criterion variables
renge from .071 (between K and A) to .834 (between T and
K). This suggests that the constituents of the aspplication

scores are different from those of knowledge and compre-

hension. This may be a-hopeful sign of the purity of the

measures of knowledge, comprehension and application.

The table 4.17 similar to table 4.16 includes
the intercorrelations amongst the same sets of variables.
for Pattern 1I. The‘picture is almost same except that
the relat;onship between~pre-achievemegtvand application
is not significant. In case of Table 4.18, the variable
of application is not significantly related to the ‘
variables of intelligence and pre-achlievement and also
to the dependent fariable of eomp?ehension. All other

intercorrelations are significant.

The Tablel4.19 presents'a little bit different

picture in the sense that the behaviour of the variable
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H

of intelligence resulted into not significant;relationship
between intelligence and pre—achievement and'intelligence
and comprehension. It is interesting to note that the
variable of applicationzﬁignificantly related to all
other variables. If the samples under P;, Py, Pg and P,
can be assumed to be similar theﬁ the differeﬁces in
patterns of correlation matiices in Tables 4.16 to 4.19
can be attributed to the treatment variables of patterns

of teacher behaviour,

‘Table 4.20 unlike Tables 4.16 to 4.19 presents
the‘intercorrelations amongst the yarious variables under
consideration for ;he total sample, A;l the fifteen_
correlation coefficients are signiticant elther at .0l
level or at ,05 level. In general, three statements can
be made based upon all the five matrices (Tables 4.16 to
4.20). Firstly, the relationship between the two variables
of I and PA is low. Secondly, the relationship between the
variables I and PAand - criterion variables are either
not significant or‘iow. Tpirdly, the relationship within
the set of criterién variables is posiﬁive and significant

in general except for the variable of application,
4,40 THREEB--WAY ANALYSIS OF VARIANCE

_ It has been mentioned in chapter III, caption
3.24 and in the introduction of the present chapter,

caption 4,00 that three-way analysis of variance will be



followed. The relationship between the intervening
variebles I and PA and criterion varlables has been
studled with the help of correlational approach vide
Tables 4.16 t0 4.20 and "t' ratio approach vide Tables
4.3 dnd 4.5. To be doubly cautious, efforts have been
made again to éee if the variables I and P4 influence the
dependent variables with the help of three.way anslysis of
variance. This approach 1s going to provide extra
information: of two types than that provided by the
earlier analysis. Firstly, the interactional effects and
secondly the’efféct of twdvariables of I ané PA and the
treatment patterns in terms of Pi’.Pz’ Py and P,. Keeping
this in view three-way analysis of variance having varied
two variables of I end PA at three levels (high, avérage
and low) and‘t;patment va;iablgs varied in four weys in
terms of Pattem I, Pattern II, Pattern III and Pattern
IV was employed. Since thg sﬁudy_ipvolves four criterion

variables, the results were calculaked four times.

- Thg_four assumptions‘cf'tpe analysis of variance
vide Guilford (1956) are: (1) the contributions to
variance in the total sample must be additive; (ii) the
observations between steps must be mutually independent;
(1i1) the variances within experimentally homogeneous
sets must be approximately eéual; and (iv) the variations
within experimentally homogeneous sets should be from

normally distributed populations. Some of these
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assumptions have been taken care of by empiricél verifi-
cations in the present study. The observations within the
sets of the tables of analysis of variance are mutually
exclusiye. The distributions of the scores for criterion
variables of total attainment and attainment for knbwledge,
comprehension snd application ape héving near normal
conditions' (see Tables 4.6 to 4.9 and Figures 4.3 to 4.6).
The /6qual’ homogeneity of varisnces within the experimental
sets have been tested with the help of the Bartiett's test
of ’Homogeneity‘. The dgta and the results for the_three—way
analysis of variasnce are given below in Tables 4.21 to
4.28, ) _
TABLE 4.21
BARTLETT'é TEST Qi HOMOGENEITY FOR THREE-WAY
ANALYSIS Or VARIANCE FOR I, PA AND PATTERNS

(3x3x4) HAVING THE GRITERION SCORES OF TOTAL
ATTAINMENT

’(—w---a- T D T i WA AT A U WD o WP T TP G T gy A i Oy U G D s O W W W

Level of Level of ‘
Intelli- Pre~achie- Pq P

P '3
gence vement 2 3 2
22 17 14 22
. 24 23 12 22
H 19 22 15 14
21 24 7 21
26 28 13 28
i7 20 14 25
12 12 10 23
M 15 a8 15 22
< 20 25 17 20

22 20 17 16
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D W v - TR DGR GO TD . wu T N WY G0 e W i R S S D A W Oh S U W G Y P T W - -

Level of Level of ‘ \
Intelli- Pre~Achie- P P P P

gence vement 1 2 3 4
H L)
16 15 9 16
10 14 12 12
L 21 13 16 21
14 20 13 17
13 16 12 12
10 18 13 24
19 21 17 24
BH 11 15 16 22
12 24 16 16
" 21 13 17 a5
20 11 ) 20
21 23 11 20
M 18 25 14 13 ‘
23 17 13 22
13 28 14 20
13 19 10 14
12 2 13 16
L 14 18 10 16
11 15 11 20
16 16 12 9
13 20 16 16
1L 11 26 9
M 17 4 21 24
12 10 24 14
L 10 18 19 23
18 17 19 26
14 15 22 12
L 14 18 12 17
16 17 18 11
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TABLE 4.22

SUMMARY OF ANALYSIS OF VARIANCE (3x3x4) WITH
THE CRITERION SCORES OF TOTAL ATTAINMENT

Q.‘!.-“-“ﬁﬂ"‘ﬂ-“‘-“‘ﬂ-----’-------‘--—--‘----“------ﬂd

Sources of e
variation 5.8, af. M,V. F L
I . 297,900 2 148,950 6,813%*

PA - . 575,083 2 287.517 13.150%*
Patterns 249,022 3 83,007 3.797%*
IxPA 96.967 4 24,242 1,100

Ixp 57.744 6  ¥9.624 440

PA x P 77.011 6 12.835  .587
IxPAxP 375.103 12 81,258 1,430

ssu 3148,400 144 21,864

'S8T 4877.200 179 |

-  n U e w B B WL s o B A A P D 6w T T W e TR s e A St e WD W TH s T G WO B B STy W

*% Significant at .01 level.

TABLE 4.23

BARTLEIT 'S TEST OF HOMOGENEITY FOR THREE-WAY

ANALYBIS OF VARIANCE FOR INTELLIGENCE, PRE-

ACHIEVEMSENT AND PATTERNS (3x3x4) HAVING THE
CRITERION SCORES OF KNOWLEDGE

5
ag:,‘v-—anou---—n—..--..-—.-_- Oy Oty R e e Ty T i W Yk i S W o I W A W e R O A SR

Level of Level of

Intelli- Pre-Achie- Py Pz Pg Py
gence vement

i2 11 14 14

14 15 12 i4

H i3 15 15 11l

12 13 7 12

16 17 13 17
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R U R U G G S W OB S U 0 W A D A om WO SO A 0y U D A A A G M S N S0 B A A B TS T A R Y s B SR WS Y o

Level of Level of

Intelli-  Pre-Achie- Py Pg Py Py
gence vement

11 13 14 17

10 13 10 13

M 11 17 15 12

13 15 17 11

12 14 17 10

11 8 9 9

4 9 12 5

L 15 2 186 13

8 13 13 11

9 10 12 5

5 g 13 15

14 12 17 17?7

M H 5 1] 16 i3

12 16 10 8

15 9 17 13

13 9 9 12

15 13 11 12

- M 13 16 14 10

14 13 13 15

8 16 14 13

10 10 10 ]

S 0 13 10

L 12 13 10 9

1) 10 1l 12

12 10 12 7

11 2 9 8

L 17 8 11 15

H 8 11 8 12

9 11 16 11

15 10 15 13

A 11 10 11 10

a8 8 16 4

M 8 3 12 15

) 7 16 10

11 10 i3 i2
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Level of Level of
Intelli~ Pre-Achisc- Pq Po Pg Py
gence vement

A e W S S s U O AN AP A S WO i SIS U G cin S G ARG g T A S G S U O TP G G M W e S A S W G W M e W W S8
-

12 9 1l 16
9 8 11 10
L 8 il g 9
12 11 i3 <)
1] 10 % 3

TABLE 4.24

SUMMARY OF ANALYSIS OF VARIANCE (3x3x4) WITH THE
CRITERION SCORES CF ATTAINMENT FOR KNOWLEDGE

Source of ) T
variation S.5, daf. M.V, F

VS W M W WR N W WGP AR WS WS W AR NS B Y SR T G o e T e e S e S W TV G T o ey e 0w o TP g wn a T SE e D B e

I 103.878 2 51.939  6.143%*
PA 222,178 2 111.089  13.139%*
Patterns 86,422 3 288.073 34,071**
I xPA 63,889 4 15,972 1,889
Ixp 35,011 6 . 5.825 690
PAx P 32.411 6 6.568 .778
IxPAXP 332,256 12 27.688 3,275
Ssw 1217.600 144 8,455

SsT 1900.645 179

** Significant at .01 level.



118

TABLE 4.25

BARTLETT 'S TEST OF HOMOGENEITY FOR THREEnWAY

ANALYSIS OF VARIANCE FOR INTELLIGENCE, PRE-

ACHIEVEMENT AND PATTERNS (3x3x4) HAVING IHE
CRITERICN SCORES OF COMPREHENSION

. '
A A B0 s TR MBS a WD D S WSS e A WR W WE e D NS TR we D W N A S e T e G A WA N G R Dy S W

Level of Level of Patterns
,Intelli- Pre-Achle- e e DL ceemvmen ————
gence vement Py Py Pg Py
S 6 6 5
8 8 ? 6
H 4 4 8 8
8 8 8 4
8 8 8 7
H
5 5 7 9
6 6 8 3
M 4 4 9 9
. 5 6 3 9
é 6 5 5
4 4 ] 3
5 5 3 5
L 4 4 3 7
4 4 6 3
3 3 4 7
3 3 8 9
1 1 3 ?
H 3 3 6 7
i i 7 5
; 2
M 8
4 4 1l 5
3 3 “7 9
M 4 4 7 4 .
8 5 4 9
5 5 10 5
3 3 6 3
3 3 6 ?
L 2 2 3 €
4 4 5 7
4 4 4 7
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Level of Level of Patterns

intelli- Pre-fchies - 2 o 0 R o 2 0 e W e

gence vement Py P Pq Py

6 7 4 0

6 6 4 5

B 5 3 3 ()

4 3 8 6

8 5 S 1]

2 7 3 4

L 1 ) 7 3

P M 5 0 8 7

5 3 6 3

5 7 5] 9

S 5 2 10

4 5 7 2

L 5 4 2 5

4 5 2 4

3 e 4 0

O me B O S T G s e WS U GBS g TR SR OGN R e TS e B s S g WS A R W W W WS M e WPy T i S WD A WO
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TABLE 4.26 |

SUMMARY ‘OF ANALYSIS OF VARTANCE (3x3x4) WITH THE
CRITERION SCORES OF ATTAINMENT FOR COMPREHENSION

Sources of
Variation S,-.S. df. MvVo F

- VRS TS WD op o b e S G S g S A g W AR N -‘m‘—*n-unq-‘--uah—n-n-uﬂo--‘-‘-
.

I, 35,100 2 17.55 4,525
PA . . 57.733 2 28,866  7.443%*
Patterns . 41,133 3 13,711  3.535%*
I x PA © 9.267 4 2,317 597
IxP 37,033 6 6.172 1,591
PA x P 5333 - 6 .889  .229
IxPAXP 40.201 12 3.350 864
s 558,400 144 3.878

SST  788.200 179

* Significant &t ,05 level
#*  Significant at .01 level

TABLE 4,27
BARTLETT'S TEST OF HOMOGENEITY FOR THREE-WAY -
ANALYSIS OF VARIANCE FOR INTELLIGENCE, PRE-

ACHIEVEMENT AND PATTERNS (3x3x4) HAVING THE
CRITERION SCORES OF APPLICATION

P e L L L L LT T Y Ty

Level of JLevel of g Patt;;ns.f B
lntelli‘ Pl‘e« Achia" - i WP o S e o e b SHY O e o0n 0
gence vement Py Py Py P,

B MR G S W e A G R TS e U T 0 R N TN D BT N U IR e SOOI I I I ol o D R B WD e G D e S N VR o e W W

o]
09 1 B0 00
WOHMO
FOMNE
W W
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, TABLE 4.28 ‘

SUMMARY OF ANALYSIS OF VARIANCE (3x3x4) WITH THE
CRITERION SCORES OF ATTAINMENT FOR APPLICATION

s Y D OB o A W AP UD U D e W M M U D W T A S Wy B Y o s O O T e S T it G0 S S GO U IR s i Ay S N

Scurces of

variation 8.8, af M.V, F
i 1,478 2 0,739 - 0.512
pa - . 4,011 2 . 2.005 1.388
Patterns 5.750 3 1,917 1,327
Ixvh 13,022 4 3.255 2.54
IxP 20.300 ¢ 8,583 2.342*
PAxP - 30.433 . 6 " .07 3,511+
LXPAXP 16,867 12 1,382 0.961
S8 208.000 144 1.424
SaT 299.601 179

R R B L R LR R R A E R T 2 anu.uuntn-. Y W D G T D i Ay A W TS G oy W A T S A P My

¥ Significant at ,05 lavel
x 8ignificant at JOl level

~ The results Vide Tabl es 4. 21 ana 4 22 are given
for the ﬁriterion variables of T. Table 4,21 includes data
for 36 experimnnta1 conditions resulted aue\?o 3 levels
of I x 3 levels of PA x 4 t;eatmant patlerns, Bach of these
3§ cel;gtinclade five mugga};y exnluslveveases selected by
using randam tables, thos, cpvering113o_eases£ The
Bartlsvt s test applied according‘to the procedural steps
of Edward (1080) resulted into corrected Chifséuare value
of 34,137 for 4f 35 which is ﬁot significant, This

-indicates that the variances within the experimental sets
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|
- i
are equal, thus the third assumption of analysis of

variance as given by Guilford (1956) is satisfied. Table
4.22 presentg summary of analysis (3x3x4) with the criterion
score ofAtotal attainment. The major effects of the
variables of I and PA znd treatment patterns Py, Pa, P3 aﬁd
P4 on the dependent variable of T are significant at .01
level (F ratio of 6,313 for 4f 2/144 for I; F ratio of
13.150 for ¢f 2/144 for PA and F ratlo of 3,791 for df
3/144 for patterns), .The results indicate thet all the
three variables have significant influence upon the ‘“
pritgrion-vagiab;g. The two variab;es'df igtelligence and
pre-achievement are nonamanipulative whereas the varlable
of treatment patternb has been manipulat duf)Since the aim
ls to see the uncontaminated effect of treatment variables
on attainment, 1t is necessary that the criterion scores
should be adjusted for the initial differences in
intelligence and pre-achievement, This would necessitate '~

WAL
another-treatment of analysis of covariance.

1

_ The analytical results for the criterion variables
of attainment for knowledge, comprehension and application
by following three-way analysis of variance aré given in
Tables 4.23 £0 4,28, The values of Chi-squareffound with
the help of Bartlett’a test are 3& 004, 45. 857 and 32.570

" with af 35 for the criterion variables of knowledge, o
comprehension and application‘respectlvely. The summary of

H

analysis of varisnce for the criterion variable of
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knowledge given in Table 4.24 lndicates that iﬁtelligence
and pre-echievement and treztment patterns have significant
effect upon ztialnment for knowledge &F ratio pf 6,143 for
df 2/144 for intelligence and ¥ ratio of 13,139 for 4f
2/144 for pre-achlevement and F ratio of 34.071 for af
3/144 for‘patterns). Thig also sﬁggests the necessity of
analysi; of covariance desiga wherc the effects of treatment
patterns can be seen vhen final eriterion scores are adjust-
initial )
ed for/differences in intelligencer, and achievement.

Table 4,26 shows that the variables of intelli-
gence, pre-achicvement and pattern have signifigant effect
upon attainment for comprehension (P retlo of 4.525 for 4f
2/144 for I, F ratio of 7.442 for df 2/144 for PA, and F
ratio of 3,635 for df 3/144 for patterns). In this case,
the ¥ ratio for 1 is significant at .05 level while it has
been previonsly significant at .0l level for total attain-
ment and attainment for knowledge both. Again the treatment
of apa;ysis of covarisnce becomes a must ﬁﬂ adjust for the -
effects of intelligence and pre-achievement on the

criterion Vvariable of attainment for comprehension,

In case of the eriterion varigb;ekof #pplication
the effeé?s ag_vériébles of intelligeace, preféchievemen;
and pstterns are not signifiéant vide Table 4.28, whereas
the simple interaction of I by patﬁ%rn is significant at
+06 level (F ratio of 2,342 for df 6/144) and pre-achievement

Jo e
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¥
and paticrns is significant al .01 level (F ratio of 3.511
for 4f 6/144). Thiz impliss that ln a particular petiern
the varying levsls of intelligence as well as pre-achleve-
ment produce variatloas within the eriterion variable of

i

application.

4.50 ANALYSIS OF COVARIANCE

The resulis glven In the above captioas have
indicated that the varlables of inte;;igenee apd pre-
aqh1¢§ement have significsnt 1nf1uence‘apen theidepenéent
variables of total attalament end attainment for knovledge,
gqmprehensiqn gnd‘épplicatiqn (sge Tesu;ts of correlation
and three-way analysis of varlance under captions 4.30
and 4.40 ). The '%’ ratié';esqlts for the variables of
intelligenes and pre-acilevement vide Table 4.3 and Table
4.5 demonsirated that initial levels (mean scores) of
intelligence and~prefgch;erment“differed with;n the
%xperimeptal‘subgroups under treatuents Iy, Py, Pgland ?4.
Both these conditlions necessitated the application of '
one way analysis of covariance in ordsr to have unconta-
minsted results for the 2 fgpt of treatments ?l, Poy Pg
gnd P, on the critericn variableg_of tqtal attainment and
ettainment for knowliedge, comprehension and application.
The analysis of covarience with‘twg variablgs'ﬁakgn at
the same time would hage.ﬁgen batter bag\the non-availabi-

lity of the ccmpubter programme for two wsy analyslisg of
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eovarisnce within the reaeh c¢f the investigator rvestricted
the zppr ﬁéh to one way analyels ¢f ¥ covariance, The two
veriables with each of the eriterion variables resulted
into eight studies of analysis of covariance., Frcm the sub-
groups vnder cach treatment oflPl, Py, Py 2nd Py tuwenty .
cases Irom each sabgroup were selected randomly "°ing the
randon tables for analysis purpose. Ihe resuits lm the form
of analysis of verisnce and covarianéé, sdjusted mesns,
@if?ereuces amongst edjusted means for each of the elght

covariance studies are given in Tables 4.29 to 4.36.

The Tables 4.29 to 4.32 comprise the results for
the eriteria measures of total attalnment and attalrment
Tor mowladge, comprehension.an& appllcation under treat.-
ments Py, Py, Pg and Py. The scores of the cfitericn
measures hava_begp adjpgted‘fcr the initisl diffareﬁcesv
of intelligence amomg pupils under Gifferent. subgrcups,

. The significsnce of dlffersnces amongst the adjusted mean
scores for the different treatments has been finally tested

with the help of t' test.

Acecrding to Table 4,22, the trnetnent FPgq resulted
into the highest adjusted mean score (21.?05) for total
attaimment whieh is signiflcantly higher at .Oi level from
the mean values for Py (17.454), Py (17.887) and Py (17.752).
The Table 4.80 too shous treatment Pg with the highest

adjusted mean scoves (13.438) for knowiedge which is



TABLE 4.29
gusting the Maan Criterion Score for Total Attsimnent
(T

for Initial Differcnces in Intellizence I)
(X = Secpes for I, ¥ = Scoras *or 7)

Analysis of Varisnce of X and I Scores, taken separately

- - ——— - D v W e T e O W O 9 e

Sources of
variations af Ssx ssy Msx{Vx) HBy (Vy)
,"',‘

Among Means 3 841.650 - 213,850 113,883 71.083
Within Groups 76 4469, 800 1823.500 58,814 23.993
Total 78 4811.550  2037.050 B B

Fx = 1.936 From Teble F
Fy = 2.962 éf 3/76
F.at .C5 level = 2,73
F.at (1 level = 4,04
Computation of Adjusted SS for ¥: l.,e, SSy,x
- Total 8S Within £S fmong M'8  8S
1934,547 1726,461 2081086

Analysis of Covarlance

Sources of x
variations 4af 8sx ssy Sxy g5y.x  MBy.x(Vy.x) SDy.x
Among Means 3 341,650 913,250 42.F80 208,086 69,368
Within Groups 75 446%,900 1823.5(00 658,600 1728.461 23,018 4, 797
Total 78 4811.550 2036.750 701,250 193%.£ 7
Fy.x = 3,013 From Table ¥
&t 3/75
F at .06 level = 2,74
F at .01 level = 4.07
Correlation and Regression
r total r among « witbin total among  within
means means
«224 .158 «230 » 145 +124 147

Calculation of Adjusted Y Means
Groups N Mx My My.x (adjusced)
1 (Py) 20 82.350 17.200 17.:454
2 (Pz} 20 87.550 18,400 17,887
3 (Pg) 20 83.700 21,350 21,405
4 (Py) 20 82,700 17.550 17.752
Significance of difference among Mjusted Y Means
SDy.x SEMy x SEn betwaen any two adjusted means
4,797 1.072 . 1.817

“From Tevle D T ‘

af 75

t 05 =2.00
t .01 =2.68

Significant differences at .05 level = 2 x 1,517 = 3,034
Significant differences at .01l level = 2,65 x 1,817 = 4,000

Difference between Adjusted Means for Pj,Pgy Fg and P4 aud their sirnificance

B1 - Po = 0.133 Py - 03 = 3,518°%
Pl - P3 = 3.951* Fa - P4 = 0,136
Py~ Py = 0.298 Pz -~ Fgq = 3.€53*
- - o et s 1 2 s 2 -— F3=yd o

* Significant at .05 Tevel #* Significant at .01 level. g\{;
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TABLE 4.30

ADJUSTING THE MEAN CRITERION SCORE FOR A\ITAINMERT OF KNOWLEDGE
OBJECTIVE (K) FOR INITIAL DIFFERENCES 34 INTELLIGENCE (I) .

(X = Secores 4, Y = Scores for K)

Analysls of ¥Wariance of X and Y Scores, tasken separately

- W . O D D et . 4 . o U Y

'

Sources of - TemTTEmTETTTTT
variations ar S£x 8Sy ASx(Vx) MSy (Vy)
Amokg Means 3 341,050 87.250 113.883  =29.083
Within groups 76 4460.900  728.700 58.814 0.588
Total 79 4811.650  £15.950 ) T o
Fx = 1,936 From Table &
¥y = 3.033 ar 3/76

F at .05 level = 2.72
F at .01 level = 4.04

Computation of Adjusted 88 for Y: 1.0.,4857.x

- ——gn =

Total S8 wnnm 8s Among MW'S S8
753. 230 682 170 £1.089
fnalysis of Fovariance
Sources of
variation af S8x ssy Sxy 8Sy.x Msy. x(Vy x)  SDy.x
Among Means 3 341.650 87.250 47.600 81,059 27 419
Within Groups 78 4469.900 728,700 456,050 682.170 9.085 3.018° -
Total 78 4811.550 815. 950 508.650 763,230
Fy.x = 2,970 From lable F
as 3/75
F at .05 level = 2,78
F at 0L 1rval = 4,07
Correl 4tion and Regression
r total r anong r within votal among wit un
mneans NCare
T2sa .275 .254 .104 .139 102
Calendation of Adjusted Y Means
Groups N Hx My My.x adjubted)
1 (Py) 20 82,350 4,650 - 10.925
2 (Pg) 20 87.5560 4,850 11.449
3 (Pa) 20 83.700 8,100 13,438
4 (Pg) 20 82,700 4,750 11,093 2
Significance of difference among Adjrsted Y Means
“Tsoy.x 8By y “Sip between ny two adjusted means
3,018 674 .953
Fiom Table D
af 75
t .05 = 2,00
t .01, = 2.65 ‘
Signifiecant differences -at .06 level = 2 X .253 = 1.906
Significant differences at .0l “evel = 2.65 x .853 = 2.093

Difference between Adjusted Means for P3, Pg,Pp ani P; and their sighificance

P - Py «520 .

Py - P33 = 2,513 ¥ '

Py - Py, = 167

Py - Py =1,993* : ’
Pg - P4 = ,.343 :
Pg- P, =2.3¢ ¢ : :

- o D S e 1 i Sl W P g S o o o A O T ey St O O P T T 0 S, 08 0 e i T

* Significant at .05 level ** Significant at .01 level

bed |
B 1
N !



TABLE 4.3)

ADJUSTING THE MEAN CRITERION SCORE FOR ATTAINMENT TCR
COMPREFENSION OBJECIIVE (C) BOR INITIAL DIFFERBNCES IN

INTELLIGENCE (I) (X = Scores for I, ¥ = Scores for C)
Anulysis of Vaeriance of X and ¥ Scorses, taken separstely
Sources of T T T
variations at S8Gx SSy MSx(Vx) MSy(Vy)
Anong Means 3 341,660 27.737 i 113‘:883- ““”9‘.;4; T
Within Groups 76 4469, 900 300.650 58,814 3.9556
T Teval % L | s I
Fx = 1.936 From Z-b3e F
Fy =

2.387 4af 3.7
- F at _.05 level = 2,72
F ut (1 lovel = 4.04

C‘omputation of Adjusted 88 for ¥; i.e. 88y.x

TTTTTReta1 B8 T ithim s T e W s T
r---‘-‘gég-gé;‘Q--‘--‘—- 295.8C2 - - %'én.a&l‘""""”"'"”
kzmlysis of Covariance
Sources of . . oTmemmmmemTomem mmmmemeeT T T
variations af 88x ssy Sxy BEy.x M87.x(Vy.x) 8SDy.x
Among Means 3  341.650 27.737  0.576  28.084  9.364
Within Groups 75 4469.800 300,650 147.200 295.802 3.944 1,985
T Total | 78  4811.550 328.087 147.4/5  323.867 )
Fy.x = 2.371 From Tabla F

af 3/75

F at .05 lovel = 2.74
F at .01 level = 4,07
Correlatlion and Regression

r total T smong r within total among within
means means
117 002 126 030 «000 .032

Caleulation of Adjusted Y Means

Grau;as N Mx My H¥y.x (adjusted
1 (py) 20 82.350 4.650 4.708
2 (Py) 20 87,550 4.850 4.735
3 (Pg) 20 83.700 6.7 00 6.112
4 (Py) 20 82,700 4.750 4.795

S8iznificance of Difference among Adjusted X Means

SDy.x ) SEHy x SEp between any two adjusted means
1.985 ) .424 ez T

- - - -

From Table D
df = 76

t .08 =2.00

t .01 =2.65

Bignificant differences at .05 level =
Significant differences et ,0l level =

2 x .628 = 1.266
2.85 4« .628 = 1.6R4

Difference betwesn Adjusted Meani for Pi, Pg, Pp 2nd P4 suwd thelr significance

Pr-Py = 2% B}
Py -Pg = 1.406 =

Py - Pg = 089

Pg-Pg = 1.377 *

Pg- P, = «060

:
Pg- Py = 1917 * ?

* Significant at .05 level Al Signifi"ant at 01 le‘lel ‘ v



TABLE 4,32

ADJUSTING THE MuAN CRITERION SCORE FOR ATTAINMENT WOR APPLICATION
QBJECTIVE (A) FOR, INITIAL DIFFERENCES IN INTELLIGBNCE (I)
(X = Beores for I, ¥ = Scores for A)

fnglysis of Varlance of X and Y Scores, taken seperstely

Boarces of N )
variations daf 8Sx 88y MSx(Vx) MBy(Vy}

- -

s

Among Means 3 341.86C 0.187 113,833 0,045

Within Groups 7€ 4468 .300 118,050 58.614 1,553
Total 79 4811.550 118.187 T T
Fx = 1,936 ' From Tedle ¥
Fy = 0.029 af 3/76

F ot .C3 level = 23,72
I at .01 level = 4,04

Computation of Adjusted 88 for ¥ i,e. S8y.x

Total S8 m.thin-ss T Among M"E“és --------
117.665 117.364 0,300
Anslysis of Jovariance )
Soarces of
Variations af 85x 887 Sxy SS¥.X MSy.x(Vy.x) SDY .x
Among Means 3 341.650 .137 - 5,228 . #3000 »100
Within Groups 73 4462.900 11B.060 55.20 117.364 1.+5658 o280
Total 78 4811.560 118.187 50.125  117.565
Fy.x = 0.64 From Table F
~ af 3/75
F at .05 level = 2.7%
F at .01 level = 4,07
Correlaticn and Regression
r total r among r within total smong within
means mesns
«066 - o762 076 .010 -.016 012
Calculation of Adjusted Y Means
Groups R Mx My My .~ {adjustsd)
1 (Pp) 20 82,350 1.800 1.821
2 (Pa) 20 87.550 1.750 1.706
3 (Pa) 20 83,70 1,830 1.854
4 {ry) 20 82,700 1.850 - 1.867
Significance of Differencu amonz adjusted Y Meav.s
SDy.x Sggy.x SEp between suy two adjusted mesns
1.25C 279 «395
- - - - Al 1 T . 7410 T, WD . o U W 208
From Table D
af =75

t W06 = 2.00
t .01 = 2.65

790
1.047

Significant differences at .05 level = 2 X .395
Significant dffferences at .01l level = 2.6, x .395

0.

Difference between Adjusted Means for Py, Fg, Pg and P, and thelr significance

Py -~ P = 018
Py - Py = 033
Pi -~ Py = .046
Pg - Pg = 048
Pg - Py = +161
Pg - Py = 007 .
* Significant st .05 level Tw Significant at .01 level . b

£
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significantly higher at .0l level from Py (10.925) and at
.05 level from Pp (11.445) and P4 (11.092). The Table 4.31
gives results for comérehension, In this case toc, &5 f&r
total attainment and application, the treatment Pg attained
the highest adjusted mean scores of 6.112 wpich is
significantly higher at .05 level fram those for Py (4.706),
Py (4.735) and P, (4.795). However, the Table 4.32 presents
a different picture than that of the Tables 4.29 to 4.31.
The adjusted mean scores for application for the four
treatments aré 1.821 for Py, 1.706 for Py, 1.854 for Pgy
and 1.867 for Pg. The differences amongst them are not

significant,

o The above Tables 4.29 to 4,32 help to draw the
concluslon that treatment Py 1s the most effective treat-
ment as far as the total attainment and the attainment for
knowledge and comprehension objectives are concerned but as
far as the objective of application is concerned, all the

"~ four treatments do nbt produce differential effects.,

- The -Tables 4.33~to\4.36 present results for
analysis ofAcovariance for the criterion measures of
to?alﬂat%ginment and attalnment for knowledge,;ccmprehen-
sion and application adjusted for the initial differences

in presachievement. |

?he procedural steps are the same as folloved

'
-

for the adjustment of criterion scores for the effects of

i



TABLE 4.33 *

ADJUSTING THE MEANS CRITERION SCORE FOR TOTAL ATTAINMENT (1)
FOR INITIAL DIFFLREBCES IN FRE-ACHIEVEMENT (PL)
(X = Scores for PA, ¥ = Secres for T)

Analysis of Variance of X and { Scores, taken separately

Sources of o T
variations 4af SSx sgy HSx(V¥x) H8y{¥y) ‘
o e e e
Among Means 3 68,537 213.250 22.818 77,083
Wit?ﬁin Jroups 76 871,350 1823,520 11,466 23,893
Total 79 039,887 2036,750 T o
Fx = 1,802 From Table F
¥y = 2.62 daf 3/76
F at .05 level = 2,72
F at .01 level = 4,04
Computation of Adjusted SE for ¥i i,e. 85y.x
Total 8S within §8 Mmong M's ss '
1944.080 1648,853 285,226
Analysis of Covariance 5
Sovurces of ToTTTTTTT
Variation- 4af S8x% Say Sxy 88y .x Mby x( Vyex) 8Dy .x
Among Means 3 68,537 213.250 - 84.875 2855.22€ 98.408 ‘
Within Groups 75 871.350 1823.500 887,100 1648.853 21..984 4,688 -
sotal 78  939.887 2036.750 28C,.125 1944,080
Fysx = 4.475 From Tuile F
ar 3’76

F oat .05 level = .74
F et .0+ level = 4,07
Correlation and Regression

r total T among r Jithin totel among withan
means Laans
«213 o785 » 309 .314 «1.385 «447
Calcukation of AdJusted Y Means
Jroups N Mx My My.x (adiusfed)
1 (P 20 2,350 17.200 17,283
2 (Pg) 20 10.300 18,400 18,058
3 (Pa) 20 8.100 21,350 21,993
4 (P4) 20 10.4C0 17.550 « 17,163
Significance of difference among Adjusted Y Means
8Dy.x My . x SEp between any two adjusted medns '
4,688 1.048 1.482 ,
¥Fron Table D 5
L =75 .
t .65 2.00 '

t .01 = 2.85

Signiflecant differences at .05 level = 2 x 1.i182 = 2,964
Significant differences at .0l leveli = 2.65 x 1.482 = 3,927

Difference betweon Adjusted Means for Pj, Py, Pg 2nd P, and their Signif’cance

775

Py - Py 3 710 ¥

Py - P, = 0.120

Py - Py = 3,935 ¥x

Pg - Pg = 0.895

Py = Py = 1830 *x s
o

. o T2 o . 7 - e o -~ e o -

* Significant at .05 level #% Sicnificant at L0l level € {

Pl - Pz

]




TABLE 4.34
ADJUSTING THE MEAN CRITERION SCORE FOR ATTAINMENT FCR EMUWLEDGE
OBILCTIVE (K) FOR INITIAL DIFI‘LRENCES IN PRi- ACHIEVERENT (PA\
(X = Scoken for Pid, ¥ = Scores for K)

Analysis of Variance of X and Y scores, taken separately

Sources of —
variation ag 88x 85y MSx(Vx) N HSy(Vy)
Amorig. Means 3 68.557 08,488 22,845 31.146
Within Groups 76 871.350 711.750 11.4686 2,365
TTrotal | 79 939,887 805,188
Fx = 1,982 From 28bls F
Fy = 3.325 af = 3/76
F at 056 .evsl = 2,72
¥ at ,01 .evel = 4,04
Comgutation of Adjusted S5 for Y. i.e.,58y.x
" Total ss Within 88 imcng '8 88
T 780.464 661,811 118,653

Analysis of Gowariance

- 20 - ——

Sources of

W R @ 0 o ) s s 0 6 g Y o o e R i i O i i O V00 i o P

variation df 8Sx Ssy Sxy 8S¥.x MSy.x(Vy.x) &Dy.x
Amoag Means 3 ©8,537 93.438 - 56.1¢2 118.653 39.551
Within Groups 76 871.350 711.750 208,600 661.811 8,824 2,970
T ratal 78 939.887 BO5.188  152.437  780.464
Fy.x = 4,482 Fyrom Table F
af = 3/75

F at .05 level = 2.74
F at .01 level =
Correlation and Regression

r total r among r vithin total smong within
means me ans
175 - 701 264 .162 -.f1) .238

Caleculstion of Adjusted ¥ Means

Groups K ¥x Hy Hy.x (adjusted) -

1 (Py1) 20 9.350 10.600 10.644

2 (Pa) 20 10,300 11.800 11.617

3 (rx) 20 8,100 13.400 13.744

4 (Py) 20 10.400 10.950 10.743

Significance of Difierence among Adjust;d Y Means TTTTTTTTTTTTI T
SDy .2t SEMI z S&n- b;;we;n ;;;-;;l;-;dias;nd ;1;;;15 ...?.. :
2,970 0.664 0.939 7 ~®

From Tsble D
af = 75

t .06 = 2,00

£t 0= 2,65

Slguificant differences at .05 level = 2.00 r ,939 = 1,878
Eignificant differeaces at 01 level = 2,85 z .939 = 2.488

Difference between Adjusted Means for Py, Pg, Pg aud Py m8d thel~ significance

Py - Py = .973
Fy -~ Pp = 3,100 % ‘
i - -Pg = 099 C J
¥Fo - Pg = 2.027 * |
Py - Py = .874 !

|

Py - Py = 3.001 %+

* Signlfican’c at .05 leve:. *# Signifid ant at .01 _evel



TABLE 4.35
ADJUSTING THE MEAN CRITERION SCURE FOR ATTAINMENT FOR COMPREHENSION
OBJuCIIVE (C) FOR INITIAL DIFFERUNCES IN PRE.ACHIKVEMENT (PA)
X = Scores for PAy, Y = Bcores for C)

Analysis of Varlsnce of X and Y scores, taken sapapately

Sour:es «\ j

variations af S8x ssy Mox(Vx) ;o M8 (Vy)

Among Means 3 68,587 28.900 22.843 " 8.986

Within Groups 76 871.350  302.300 11.465 . 3.977 B
Total 79 939,887 329,200
Fx = 1,922 From Talle ¥ ’
Fy = 2,254 dt 3/76 :

F at .06 level = 2,72

F at .01 level = 4,04
Computation of Adjusted S6 for X: i.e., 88y.x i

" rotal ss o Tuithin 80 imong M'8.58 B
822,840 287,437 85.503
Analy;is of Covarieance
Sources of e T
varirtion ar S88x ssy Sx3 88y .x MSy.x{V¥y.x) SDY..x
Ancng Keans 3 68,537 26,900 - 87.% 35,503 1l.834
vitnin Groups 75 871.3580 302.300 113,88  2£87.437 3.832 1.957
"'E';?ai“"'“"'»}'s"“"‘Ba'é'.sé'%“:‘a;;‘éa'o“"' W7 sez.sao
Py.x = 3.089 From Zable F
as  a/7s

F at .05 level = 2.78
F at .01 level = 4,07
Correlation and Kegression

|
r total r among r within total sriong within
means means

——— —— ‘- ——

£187 ~.864 .221 L0811 -.541L .130
Caleulation of Adjusted Y Means [
- D e e T o D w2 BEe S i A WP e OO S0 S s B e WD e O g A A W ey " - - i
Groups N Mx Hy My.x (adjusted) 2
1 (Pp) 20 9,150 4.700 4.724 1
2 (P2) 20 10.300 4.850 4,750
3 (P3) 20 8,100 6,100 €.287 j
4 (Pa) 20 10.400 4.750 4.637 ‘

Sizniticance of Difference esnong Adjusted Y Means

T S S0 O D gy T 1t o g My T e e D e A 1 AP T O S s

SDy.x Sk, SEp, BETWEEN ANY TWO' " ADIUSTED MEANE
1.95% <437 +819
From Table D
af = 75
t .05 = 2.00
t .0l = 2.65 f

Significant differences at ,0F level = 2.00x .519 = 1,238
Significent differences st .C) level = 2,65 x .619 = 1,640

Difference between AdjJusted Mesns for Pj, Fg, Py and P4 and their significance f
Pl - 92 = 026 fi

Py - Py = 1.863 ¥

Py - P4 = 0837 bt
Pg - Py = 1.537 * A g!;;
Py - Py = 113

* Significance at .05 level L2 Slguiuicanec at .0l leve’ . |



TABLL 4.36
ADJUSTING THE MEAN CRITERION SCORE FOR ATTAINMENT FOR APPLICATIOR
OBJZCTIVE (A) FOR INITILL DIY¥FERLNCES IF PRE-ACHIEVEMENT (PA)
(X = Scgres for PA, ¥ = Scores for A) !

Analysis. of Variance of X and Y Scores, taken sapacately

f
Sourses of i . i
variations 4af sa8x Soy MSx(Vx) Moy (V) ]
s s 0 e N S D W B B W A e e e s (0 P S T g D o B P N Y W S U e W A Y W A OB - - -t -
¢
3
Amony Means 3 68,537 »437 22,815 0.145 1‘
Within Groups 76 871, 350 119.050 11.465 1.566
" rotal 79 930.337 119,487 - TTTTTTTmTTTTTTTTTTTT
Fx = 1,992 From Table F
¥y = 0.93 af 3/7C

¥ at .05 level = 2,72
¥ at 01 level =
Ci:mputation cf Adjustad 8S for ¥: i.e., SS7.x

Total BS ) Within &3 . Aucng M'S ‘s
114,723 113,182 1.540
Analysibs of Covariance
Scurc.s of ‘
variation af BEx E8y 8xy 887 x ¥By.x(Vy.x) SDy.x
Amnong Means 3 68,537 JAET - 4,587 1.540 .813
Within Groups 75 871-350 119,050 71.500 113.182 "1.509 l.228
Total 73 930.887 119.+87 66,312 114.723 ,
..... ;;.------------..__--_--..--- — --..---------_----_--.:,,--..----_-....---..---
Fy.x = =340 From Table F !
af 3/75 :
F it .05 level = 2.74 i
¥ at .01 level = 4.07 {

Correlation and Regression

O 21 Y o T o DT Ok W o M o g S g 00 S A S 0 Ak = D 0 % s e Y L e b W

R r totsl r among » within totsl . cmong withinp
: means means )
.199 -.837 .221 © .07 -.0A5 0d2
Calculation of Adjusted Y Means -
Groups N Hx My ¥y.x (e.djustad)
1P 20 2.350 l.900 1.915
i
2 (Pg) 20 10.300 1.750 1.687
3 (P3) 20 8.100 1.950 2,067
4 (Pg) 20 10.400 1.850 1.779
Significance of difference among Adjusted ¥ Means :
8Dy .x S‘EMy.x SED between eny t,:o ad Justed means :
1.228 274 .88 |
From Table B . !
af = 75

t 05 = 2.00
S W01 = 2.85

0.776 )
1.028

Difierence between Aljusted Means for Py, Fg, Py and 7, and thelr significance

Significant differecaces at Ob levsl =

00 X L3388
Signiflcant difiereaces at .01 level &

«63 1 W38

[}

2
2

Fy - Pg = 0.228 .
¥1 - Py = 2,182 g :
Py - Py = 04136 ‘
¥a - Pg = 0.380 !

Pg - Pqg = 0.092 :
x»a - P, = 0.288 !

.......................................... . ————————— ¢ 0 S 7 0 8 0 1 B
* 8Signlilcant at .0.» level ** Signi leant at .01 level : z \
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intelligence. As far as the total attainment of pupils is
concerned, treatment Pa resulted in the highest adnusted .
mean score of 21,993. This value is significantly (.01
level) higher than that of the mean values for P; (17.283),
P (18.058) and Py (17.163). In the case of knowledge,
again treatment P3 has the highest mean value of 13.744
which is higher than the values for P1 (3.100) significant
at .01 level, Py (11.617) significant at .05 level and Py
( (10.743) significant at .0l level. 8Similarly, the adjusted
mean values for comprehension under treatment Pg is
significantly higher at .05 level than the adjusted mean
values fﬁr Py (4.724) and Py (4.250) end at .01 level than
that for Py (4.637). The application mean scores under
different patterns when adjusted for prefachievgment too
didwﬁot show any significant differences. The respegtive
adjusted mean values for different treatments are 1.915 for
Py, 1.687 for Py, 2.067 for Py and 1.779 for P,. The above
mentioned results also éualify treatment Pg5 as the most A
effeétive treatment for ‘pupils’ totél attainment and attain-
ment for knowledge and camprehension ob;ectiVes' The trest-
ments could not be differentiated as far as the attainment

for application is concerned,

|
i
The next chapter discusses the results as present-

ed in this chapter for each hypothesis.



