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CHAPTER IV 

RESULTS

4.00 INTRODUGTIOI

This chapter would present the results in the 

sequence of description of intervening variables of 

intelligence and pre-achievement for subgroups (sample 

under Patterns I, II, III and IV) and the total sample 

(an additive number of subgroups), description of 

criterion variables of total achievement (T), knowledge 

(K), comprehension (C) and application (A); analytical 

picture classwise for all the six variables viz.(two 

intervening and four criterion); product-moment correla­

tions amongst all the intervening and criterion variables; 

three-way analysis of variance, analysis of covariance; 

and *t* test. The Results relating to the four criterion 

variables are obtained from two approaches of the study 

- global and analytical. The global approach dealswith 

the total attainment (T) 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 having similar statistical
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treatments are grouped together. Sometimes a few results 

may appear to be redundant to the readers but it is the 

faith of the investigator that these results would help 

in the discussion of the study and would further help to 

float new problems and hypotheses in the area of teacher 

behaviour and pupil achievement. It is in this context 

that extra efforts have been made and results have been 

knowingly kept in the body of the thesis which otherwise 

could easily be placed in the Appendix, It may be noted 

that some of the terms like narration, open questions, 

narrow questions and narrow questions with feedback, total 

sample, subgroups, intelligence, pre-,achievement, total 

attainment, attainment for knowledge, comprehension and 

application will be used again and again in results and 

discussion. To save space within tables for the presenta­

tion of results and even in the discussion part, 
i

abbre^htions for these key-words have been used. Abbrevia­

tions are given in the Table 4.1.



TABLE 4.1

ABBREVIATIONS USED FOR DIFFERENT 
TERMS

Terms Abbreviation

Narration - Pattern I Pi

Open questions - Pattern II *2

Narrow questions - Pattern III *3

Narrow questions with feedback
- Pattern IV P4

Total sample - ^1+P2*P3+P4 Total Sample

Variable of Intelligence I

Variable of Pre-achievement PA

Total attainment on Post-treat­
ment iest T

Attainment for knowledge objective K

Attainment for comprehension
obj ective C

Attainment for application objective A

4.10 DESCRIPTIVE STATISTICS FOR INTELLIGENCE 
AND PRE-ACHIEVEMENT SCORES AND CRITERION 
SCORES

The data for the two variables of intelligence
\

and pre-achievement and four criterion variables of T, IC, 

C and A were collected from subgroups under P^ (N = 239}, 

P2 (N = 235), P3 (N a 246) and P4 (N a 253) yielding a 

total sample of 973 of VII grade pupils. In order to



present a comparative picture as well as to save space, 
overlapping frequency distributions for the sub-groups 
and total sample were prepared. This has been done for 
all the variables.

4.11 Descriptive Analysis for
Intelligence and Pre-achievement

Along with the frequency distributions, the 
measures of central tendency (mean and median), measures 
of dispersion (SD) and standard errors of mean (S%) and 
standard error of SD (S%j)) are reported in the following 
tables. Table 4.2 gives the above mentioned information 
about the variable of intelligence.

A study of the Table 4.2 reveals that the 
intelligence scores within the four subgroups, under 
treatments P^, Pg> and p4 als° the total sample 
are continuous and are having some trends of normality. 
Although rigorous statistical techniques have not been 
employed to test normality of the distribution yet the 
clustering of frequencies in the centre of the distribu­
tion helps to infer in favour of it. The graphical 
presentation 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 P3 to 86.664 under P3 conditions. In order to see 
whether or not the I scores for subgroups under P^, Pg,



TABLE 4.2

FREQ'OEICI DISTRIBUTIONS, HEARS, MEDIANS, 
SD, SEM AND SEsd POE THE SCORES OF 
INTELLIGENCE FOR THE SUBGROUPS AMD TOTAL

SAMPLE

Scores »1- P2 P3
4

Total
sample

110-114 0 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- 89 58 57 46 58 219
001
000 56 51 57 49 213

75- 79 46 36 58 40 180

70- 74 34 20 36 28 118

M 239 235 .246 253 973

M 83.121 85.664 82.711 85.253 84.232

Mdn 83,266 85.638 81,970 85.133 83.725

SD 7.652 3.550 7.543 8.201 8.107

S1M 0.495 0.558 0.481 0.516 0.260

S%D 0.350 0.394 0.340 0.365 0.184

P3 and P4 differ significantly, ’t* ratios were calculated 

and are being reported in Table 4,3.
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TABLE 4.3

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

UNDER P1^3fP3&P4

Sub­
groups M SD N ?! F3 F3 P4

Pi v83.121 7.652 239 1.985* 2.648# 3.7-69®
P2 85*664 8.550 235 1.163 3,674# 1.377
p3 82.711 .7.543 246 1.011 1.707 5.011#

V

d* 85.253 8.201 253 1.474 0,225 1.939

Note: Values in cells above the diagonal represent ft *
ratios for mean differences arid below the diagonal 
for SD differences.
* Significant at .05 level
# Significant at .01 level

It can be inferred from the above table that the 
inter subgroup mean intelligence levels differ significant­
ly in all the combinations except between Pg and P4 (see

i , ___5t* values above the diagonal in Table 4.3. The subgroups 
do not differ significantly in variance for the variable 
of intelligence as Is being indicated In Table 4.3 
(values below the diagonal), .This situation demands that 
either the groups should be controlled by experimental 
manipulations ox* by statistical manipulations. For this 
study, the latter approach of statistical control employ­
ing analysis of covariance is preferred and followed.

The second variable refers to the pre-achievement



scores of pupils in history. The frequency distributions 
along with means, medians, SD's, and SEgj) for pre­
achievement are being presented in the following Table
4.4.

TABLE 4.4
FBEQQKHCZ DISTRIBUTIONS, MEANS, MEDIANS,
SB's, S% MD SEed FOR THE VARIABLE OF 
PRE-ACHIEVEMENT I*OR THE SUBGROUPS AND 

TOTAL SAMPLE

86

Scopes *1 P2 P3 P4
Total
sample

20-21 0 0 1 2 3
18-19 0 1 2 7 10
16-17 5 4 15 24 48
14-16 Q 21 8 30 65
12-13 31 21 19 38 109
10,11 48 41 34 35 158
8— 9 62 46 44 37 178
6- 7 49 "52 70 53 224
4- 6 37 38 40 24 139
2- 3 11 10 12 3 36

0 1 H 0 2 1 0 3
N 239 235 246 253 973
M 8.431 8.472 8.329 10.308 8.903
Mdn 8.437 8.093 7.500 9.952 8.362
SD 3.112 3.474 3.760 3.986 3.701
£% .201 .227 .240 .251 .119
^SD .142 .160 .169 .177 .084



Like the variable of intelligence, the variable 

of pre-achievement for different subgroups under P-^, Pgi 

P3 and P4 as well as for the total sample is continuous, 
fhe frequency distributions are clustering around the 
central ordinate and tapering towards the ends. The small 

differences between the two measures of central tendency, 
mean and median, for the subgroups and total sample is 
another evidence of near normality of the variable. 
Similar evidence is again available from graphical 
representation of frequency distribution vide Fig.4.2.

The mean scores under different subgroups range from 
8.329 under P3 to 10.308 under P^ (see Table 4.4). To see 
whether or not the pre-achievement levels of subgroups

t
under P^, Pg, Pg and P4 differ signiiicantly, 't1 test 
results are given in Table 4,5.

8?

TABLE 4.5
SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS 
AMD SB'S FOR PRE..ACHIEVEMENT FOR THE

SUBGROUPS

Sub-
groups M SD S . *1 p2 P3 *4

P1 8.431 3.112 239 2.012* 1.682 2.13E*

P2 8.472 3.474 235 3.572@ 0.132 0.319
P3 8,329 3.760 246 1.272 1.681 0.424
Pa 10.303 3.986 253 0.317 2.93?@ 1.243

* Significant at ,0b level 
@ Significant at ,01 level
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The *t' values as entered in the above table 

indicate that the mean pre-achievement scores for differ­

ent subgroups differ significantly as differences between 

and ?2; and between and P4 are significant. These 

significant differences between the pre-achievement levels 

for different suogroups require the adjustment of post- 

treatment scores based upon the initial pre-achievement. 

Analysis of covariance has been used for this adjustment.

4.12 Descriptive Analysis for Criterion 
Variables of Total Attainment and 
Attainment for XCnowledge.C omo rehens ion 
and Application Objectives

The descriptive results for the criterion 

measures of total attainment and attainment for knowledge, 

comprehension and application in terms of frequency 

distributions and mean, median, ED, SEjj and SEgp for 

different subgroups under P1? Pg, Bg and P4 aria the total 

sample are given in. Tables 4.6 to 4,9. The figures 4.3 

to 4.6 present the data for the distribution of scores 

for tbe dependent variables graphically.
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TABLE 4.6

FREQUENCE DISTRIBUTIONS, MEANS, MEDIANS, SB’s, 
SEm AND SEsd for the TOTAL ATTAINMENT SCORE 

FOR SUBGROUPS AND THE TOTAL SAMPLE

Scores *2 P3 *4 Total
sample

28-30 0 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 48 209
13-16 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 0 4 0 2 6
N 239 235, 248 253 973
M 17.343 18.238 19.524 19.198 18.593
Mdn 17.175 18.550 19.384 19.952 18.821
SD 4.099 5.202 4,563 4.953 4.799
S% .265 .339 ■•291 .311 .154
S%D .187 .240 .206 .220 .109



TABLE 4.7
FREQUENCE DISTRIBUTIONS, MEANS, MEDIANS,SD' s, 
S% AND SEsd FOR KNOWLEDGE ATTAINMENT FOR

THE SUBGROUPS AND TOTAL SAMPLE

Scores P1 > Pg P4 TotalSample

16-17 8 18 35 20 81
14-15 37 48 40 67 192
12-13 63 48 72 63 246
10-11 55 52 53 46 206
8- 9 48 37 35 32 152
6- 7 17 18 8 15 58
4- 6 9 8 1 8 26
2- 3 2 3 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 12.131 12.283 11.764
SD - 2.824 3.373 2.831 3.106 3.078

.183 .220 .180 .195 ,099
SESd .129 .156 .128 .138 .070
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TABLE 4.8
FREQUENCY DISTRIBUTION^ MEAN$ MEDIAN! SD^
SEm and sesd for comprehension attainment

FOR THE SUBGROUPS AND TOTAL SAMPLE

Scores ?1 P2 p3 P4 Total
sample

10 0 2 0 1 3
9 6 6 19 9 40
8 8 17 27 28 80
7 22 42 46 38 148
6 37 55 44 - 61 197
5 57 37 47 28 169
4 52 31 29 41 153
3 32 19 20 23 94
2 15 10 11 16 52
1 8 10 0 4 22
0 2 6

/
3 4 15

N 239 235 246 253 973
M 4.690: 5.234 5.715 5,360 5.255
Mdn 4,684 5.581 5.795 5.672 5.390
SD 1.787 2.079 1.946 2,030 1.998
sem .116 .136 .124 .128 .064
S%D .081 .096

i

.088 .090 .045



TABLE 4.9

FREQUENCE DISTRIBUTIONS FOR MEANS, MEDIANS, 
SD’s, SEm AND SE£D FOR APPLICATION ATTAINMENT

FOR SUBGROUPS AND TOTAL SAMPLE

Scores Pt P2 P3 P4 Total
sample

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

M 239 235 246 253 973

M 1.787 1.753 ' 1.650 2.071 1.818

Mdn 1.734 1.684 1.433 2.094 1.759

SD 1.297 1.192 1.236 1.072 1.211

S% .084 .078 .079 .067 ,039

S%D .059 ,055 .056 .048 .027

The criterion variable;) of total attainment 

demonstrates continuity in terns of frequency distribution 

under all 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 sample appear to 

be small. It Is, therefore, another 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 mentioned here that the

tonormality of variable is being referred^not as a 
necessary assumption for analysis of variance and co- 
variance. MeNeinar (1962) comments in this respect as 
follows t

Although these assumptions are incorporat­
ed in the mathematical deri,vation§bf the F- 
distribution, there is ample evidence'that 
marked skewness, departure from normal 
kurtosis, and extreme difference in variance 
do not greatly disrupt the F-test as a basis 
for fudging significance in the analysis of 
variance. (McNemar, 1962, p. 252)

Lindquist (1953) has also reported a study by Norton which
y

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 knowledge, comprehension and application constitutes 
the analytical aspect of the study. The nature of these 
variables in terms of frequency distributions, mean, 
median^, SD, SEj.j and 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 frequency 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 near normal tendenci­

es of these variables.

4.20 ANALYTICAL APPROACH (Classwise Results)

For the purpose of having an estimation of the 

performance on all the six variables for the subgroups 

under P^, Pg, Pg and P4, classwise analysis was done in 

terms of Mean and SD. The results related to mean and 

SD for all the six variables for each class under the 

four subgroups are presented in Tables 4.10 to 4.15.

Although, as mentioned in caption 3.60, the class 

es were randomly selected and assigned to different 

treatments yet some differences in the class mean scores 

of intelligence and pre-achievement are observed from the 

Tables 4.10 and 4,11. In case of classes under treatment 

P^, 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 P2> the range for intelligence 

is from 79.67 to 91.160 and 7.200 to 12.833 for pre­

achievement, For the subgroup under Pg, the range for 

intelligence scores and pre-achievement scores is from 

74.500 to. 87.609 and from 6.143. to 13.467 respectively.

The results for P4 show a range between 78.818 fend 

89,857 fot 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 case the 

differences are significant, a vigorous design of analysis 

of covariance has been followed to account for such 

differences in initial abilities.

In the case of criterion variables of total

attainment and attainment for knowledge, comprehension

and application, the range of mean values under different
subgroups, elasswise is as follows! (i) For total

attainment, the % range for P-j_ is between 14.882 and

19.681, for P2 it is 14.917 and 20.622, for P3 the range

is from 15.357 to 21.105 and from 13,880 to 22.421 for P4j

(ii) in case of knowledge, the range is from 9.560 to

12.364 for P4, from 9.917 to 12.652 for P2, from9.786 to

13.895 for P3 and from 9.080 td 13.842 for ?4j Ciii) for

comprehension, the mean values range from 3.941 to 5.522

for P4, from 3,500 to 6.200 for P2, from 4.083 to 6.655

for P3 and from 3.560 to 6.983 for P4; (iv) as far as
are

the mean values for applicationiconeerned, the range is 

between ,470 and 2.789 for .956 and 2.552 for P2;

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 a scores 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 order# to see the relationship between 
variables of intelligence and pre-achievement and criterion 
variables of total attainment and attainment for knowledge, 
comprehension and application, product-moment correlations 
were worked out for the four subgroups under P^, ?2» p3 
and P4 and total sample. The results of intercorrelations 
along with N, M and SD for each pattern are being 
presented in Tables 4.16 to 4.20.

TABLE 4.16
CORRELATION MATRIX (6 x 6) FOR PATTERN I

(N - 239)

Variables I PA T K C A
i

I .326** .308** .231** .258** .127
PA .334** .201** .258** .261**
T .834** .667** .407**
X .286** .071
G .094
A

** Significant at .01 level. ■
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TABLE 4.17

CORRELATION MATRIX (6 x 6) FOR PATTERN II(N = 235}

Variables I PA

I .288**
PA 
T 

, K 
' C 

A

T K C A

,347** .363** .288** ~ ,014
375** .373** .267** .106

.902** ,797** .383**
.578** .148*

.125

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

TABLE 4.IS
CORRELATION MATRIX (6 x 6) FOR PATTERN III

(N = 246)

Variables I PA T X C A

I
PA

I
X
c
A

.382%- ,•326** .313** .257**
i376**:;.37Q** .281**

.874** .736**
.437**

.101'

.129

.494**

.276**

.131

** Significant at .01 level



109

TABLE 4.19

CORRELATION MATRIX (6 x 6) FOR PATTERN IV
(H a 253)

Variables I PA T K C A

I “iflSW ,298** .092 .135

PA .421** .358** .379** .188**

T .895** .843** .430**

K .580** .138*

C .322**

A

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

TABLE 4.20

CORRELATION MATRIX (6 x 6) for TOTAL SAMPLE
(N - 973)

Variables I ' PA T K C A

‘ I .263** .298** .293** .213** .095**

PA .380** .329** .294** .190**

I .882** .776** .416**

K .498** .153**

C .158**

A
yi

** Significant at .01 level
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The intercorrelations amongst the variables were 
worked oat to see from a correlational approach whether
the variables I & PA share some common variance with the

/

criterion variables. In case of significant relationship 
between these two sets'of variables coupled with varying 
levels of the variables I PA (measured, in terns of
mean scores) between subgroups under P3., Pg, P3 and P^, it

' !

becomes necessary to adjust the final criterion scores for 
the influence of initial differences in intelligence and 
pre-achievement scores. The presence of the significant 
mean differences amongst subgroups have already been 
demonstrated vide Table 4.3 for intelligence and vide 
Table 4.5 for pre-achievement. It, therefore, becomes 
necessary to see the Intercorrelations amongst all the 
six variables. It was sufficient to calculate inter­
correlations for the total sample but to have wider and 
comprehensive analysis and treatment, the results were 
worked out for the subgroups as well as for the total 
samp le.

The Table 4.16 represents the intercorrelations 
amongst different variables for the subgroup P^. It shows 
that except for the relationship between intelligence and 
application, knowledge and application and comprehension 
and application all other correlations are significant at 
.01 level. The two variables of intelligence and pre-
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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
achievement 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 X and PA on the 
one hand and criterion variables on the other* is rather 
low. The relationships within the criterion variables 
range from .071 (between K and A) to .834 (between T and 
£). This suggests that the constituents of the application 
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 II. The picture is almost same except that 
the relationship between pre-achievement and 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-achievement and also 
to the dependent variable of comprehension. All other 
intercorrelations are significant.

/

The Table 4.19 presents a little bit different 
picture in the sense that the behaviour of the variable
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i
i

of Intelligence resulted into not significant relationship
between intelligence and pre-achievement and intelligence
and comprehension. It is interesting to note that the

isvariable of applic at ion^signif leant ly related to all 
other variables. If the samples under P^, Pgt P3 and P4 
can be assumed to be similar then the differences in 
patterns of correlation matrices 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 various variables under 
consideration for the total sample. All the fifteen 
correlation coefficients are significant either at .01 
level or at ,06 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 PA and - criterion variables are either 
not significant or low. Thirdly, the relationship within 
the set of criterion variables is positive and significant 
in general except for the variable of application,

4.40 THREE—WM AMALISIS- OF \TARIARCE

It has been mentioned in chapter III, caption 
3.94 and in the introduction of the present chapter, 
caption 4.00 that three-way analysis of variance will be
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followed. The relationship between the intervening 

variables I and PA and criterion variables has been 

studied with the help of correlational approach vide 

Tables 4.16 to 4.20 and *t* ratio approach vide Tables 

4.3 fcnd 4.5. To be doubly cautious, efforts have been 

made again to see if the variables I and PA influence the 

dependent variables with the help of three-way analysis of 

variance. This approach is going to provide extra 

information: of two types than that provided by the 

earlier analysis. Firstly, the interactional effects and 

secondly the effect of twdvariables of I and PA and the 

treatment patterns in terms of P^, Pg, Pg and P^. Keeping 

this in view three-way analysis of variance having varied 

two variables of I and PA at three levels (high, average 

and low) and treatment variables varied in four ways in 

terms of Pattern I, Pattern II, Pattern III and Pattern 

IF was employed. Since the study involves four criterion 

variables, the results were calculated four times.

The four assumptions of the analysis of variance 

vide Guilford (1956) are; (i) the contributions to 

variance in the total sample must be additive; (ii) the 

observations between steps must be mutually independent; 
(iii) the variances within experimentally homogeneous 

sets must be approximately equal; 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 empirical verifi­
cations in the present study. The observations within the 
sets of the tables of analysis of variance are mutually 
exclusive. The distributions of the scores for criterion

o /

variables of total attainment and attainment for knowledge, 
comprehension and application are having near normal 
conditions' (see Tables 4.6 to 4.9 and Figures 4.3 to 4.6). 
The/equal/ homogeneity of variances within the experimental 
sets have been tested with the help of the Bartlett’s test 
of Homogeneity. The data and the results for the three-way 
analysis of variance are given below in Tables 4.21 to 
4.'28.

TABLE 4.21
BARTLETT ’S TEST OF HOMOGENEITY FOR THREE-WAY 
ANALYSIS OF VARIANCE FOR I, PA AND PATTERNS (3x3x4) HAVING THE CRITERION SCORES OF TOTAL 

ATTAINMENT

_______Level of 
Intelli­
gence

Level of
Pre-achie­
vement

P1 P3 P3 P4

22 17 14 22
' 24 23 12 22H 19 22 15 14

21 24 7 2126 28 13 28
1? 20 14 2518 19 10 23M 15 28 15 22• 20 25 17 2022 20 17 16
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Level of 
Intelli­
gence

H

M

Level of
Pre-Achie- P. Pp P Pvement a. 4

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

H 11 15 16 22
19 24 16 16
21 13 17 25
20 11 9 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
11 11 26 9M 17 4 21 24
12 10 24 14
19 18 19 23
18 17 19 26
14 15 22 12L 14. 18 12 17
16 17 18 11
12 17 13 3

e
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TABLE 4.22

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

Sources of 
variation S.S. df. M.V. F

I . 297.900 2 148.950 6,813**
PA ' * 575.033 2 287.517 13.150**
Patterns 249.022 3 83.007 3.797**
I x PA 96.967 4 24.242 1.109
I x P 57.744 6 19.624 .440
PA x P 77.011 6 12.835 .587
I x PA x P 375.103 12 31.258 1.430

ssu 3148.400 144 21.864
'SST 4877.200 179

** Significant at .01 level.

TABLE 4 23
BARTLETT’S TEST OF HOMOGENEITY FOR THREE-WAY
ANALYSIS OP VARIANCE FOR INTELLIGENCE, PRE-
ACHIEVEMENT AND PATTERNS (3x3x4) HAVING THE

CRITERION SCORES OF KNOWLEDGE

Level of Level of*
Intelli- Pre-Achie- P1 P2 P3 p4
gence vement

12 11 14 1414 15 12 14
H 13 15 15 u

12 13 W 12
16 17 13 17
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Level of Level of
Intel 11- Pre-Aeiile'
gence vement

M

L

M H

M

L

*3 P4

13 14 17
13 10 13
17 15 12
15 17 11
14 17 10
8 9 9
9 12 5
9 16 13

13 13 11
10 12 5
9 13 15
12 17 17
9 16 13
16 10 8
9 17 13
9 9 12

13 11 12
IS 14 10
11 13 15
16 14 13
10 10 6
0 13 10

13 10 910 11 12
10 12 7
2 9 88 11 15
11 8 12
11 16 11
10 15 13
10 11 10
6 16 43 12 IS7 16 1010 12 12

*1

1110
111312
114
15
8
9
5
14
5
12
15
13
15
13
14
8

10
9
126
12

11
17
8
915
11
8
8
5

11
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Level of 
Intelli­
gence

Level of
Pre-Achie­

vement
*1 P2 P3 *4

L
12
9
8
12
9

9 11
8 11
11 8
11 13
10 9

16 •
10
9
3
3

TABLE 4«24
SUMMARY OF ANALYSIS OF VARIANCE (3x3x4) WITH THE 
CRITERION SCORES OF ATTAINMENT FOR KNOWLEDGE

Source of 
variation S.S. df. M.V, F

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 x PA 63.889 4 15.972 1.889
I x P 35.011 6 5.835 .690
PA x P 39.411 6 6.568 .778
I x PA x P 332.256 12 27.688 3.275
SSVJ 1217.600 144 8.455
SST 1900.645 179

** Significant at .01 level
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TABLE 4.25

BARTLETT ■S TEST OF HOMOGENEITY FOR THREE-WAY 
ANALYSIS OF VARIANCE FOR INTELLIGENCE, PRE­
ACHIEVEMENT AND PATTERNS (3x3x4) HAVING THE 

CRITERION SCORES OF COMPREHENSION

Level of Level of Patterns
, Intelli- Pre-Aehle* — -————

genee vement P^ Pg Pg P4

•n
] Oi -O

 M
 CntDrf
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Level of 
Intelli­
gence

Level of
P re- Aciiieir 

vement

Patterns

P1 P2 p3

6 7 4 0
6 6 4 S

H 5 3 3 Q
4 3 8 6
6 5 6 6

2 7 3 4
U 1 5 7 3
JS. , M 5 0 8 7

5 3 6 3
5 7 6 9

5 5 2 10
' 4 5 7 2

L S 4 2 5
4 5 2 4
3 6 4 0



TABLE 4.26
121

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

Sources of 
variation df. M.V. F

I. • . 35.100 2 17.55 4.525*
PA - • v , 57.733 2 28.866 7.443**
Patterns 41.133 3 13.711 3.535**
I x PA 9.267 4 2.317 ,597
I x P 37.033 6 6.172 1.591
PA x P 5,333 6 .889 .229
I x PA x P 40.201 12 3.350 .864
SSW 553,400 144 3.878
SST 784,200 179

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

TABLE 4.2?
BARTLETT’S TEST OF HOMOGENEITY FOR THREE-WAY 
ANALYSIS OF VARIANCE FOR INTELLIGENCE, PRE- ACHIEVEMENT AND PATTERNS (3x3x4) HAVING THE 

CRITERION SCORES OS* APPLICATION

Level of Level of PatternsIntelli- Pre-Achia-gene© vement P;l Pg Pg P4

H
4221

' 2

0113
3

1
2
2
01

2113
3
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Level of 
Intelli­
gence

Level of 
i?re~ Achie­

vement

Patterns

»1 *2 P3 *4

1 0 2 2
2 0 0 4

H > M 0 2 2 • 3
1 ' ,4 3 3

-
4 1 4 2

, 1 1 „ 2 4
1 2 2 3

L i 1 4 2
3 1 5 2
0 0 3 3

2 S 1 3
2 1 1 2

H a 3 3 3
3 1 1 ' 4
2 2 3 3

3 1 0 2
3 3 2 2

M M 1 2 0, i
3 2 1 1
0 2 0 2

0 3 0 2
0 2 4 3

kf L 0 2 0 2
- 1 0 1 3

0 2 1 1

1 3 2 0
3 3 0 4

H 2 0 1 * 3
3 0 3 0
3 2 2 2

0 o 2 2
2 6 3 2

L M '4 1 1 2
.2 0 2 1
3 1 1 3

1 3 6 0
1 2 4 0

L 1 , 3 2 3
0 1 3 1
0 1 0 0



TABLE 4.28
SUMMARY OF ANALYSIS OF VARIANCE (3x3x4) WITH THE 
CRITERION SCORES OF ATTAINMENT FOR APPLICATION

Sources of 
variation s.s. df M.V. F

i- ' ■ 1.478
!

2 0.739 0.512
PA * ' ' • 4.011 2 2.005 1.388
Patterns 5.760 3 1.917 1,327
I x PA 13•022 4 3.255 2.54
I x P 20.300 6 3.333 2.342*
PA x P 30.433 6 5.072 3.511** .
I x PA x P 16.667 12 1.389 0.961
SSW 208.000 x44 1.444 V

SET 299.601 179
•

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

The results vide Tables 4.21 and 4.22 are given 
for the criterion variables of T. Table 4.21 includes data 
for 36 experimental conditions resulted due to 3 levels 
of I x 3 levels of PA x 4 treatment patterns. Each of these 
33 cells include five mutually exclusive eases selected by 
using random tables, thus, covering 130 cases. The 
Bartlett’s test applied according to the procedural steps 
of Edward (I960) resulted into corrected Chi-square value 
of 34.137 for df 35 which is not significant. This 
indicates that the variances within the. experimental sets
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Ii
are equal, thus the third assumption of analysis of 

variance as given by Guilford (1956) is satisfied. Table 

4.22 presents summary of analysis (3x3x4) with the criterion 

score of total attainment. The major effects of the 

variables of I and PA and treatment patterns P^, P2> P3 and 

P4 on the dependent variable of T are significant at .01 

level (F ratio of 6.313 for df 2/144 for If F ratio of

13.160 for df 2/144 for PA and F ratio of 3.791 for df
\

3/144 for patterns), The results indicate that all the 

three variables have significant Influence upon the 

criterion variable. The two variables df intelligence and 

pre-achievement are non-manipulative whereas the variable 

of treatment patterns has been manipulat§<pr\ Since the aim 

is to see the uncontaminated effect of treatment variables 

on attainment, It is necessary that the criterion scores 

should he adjusted for the initial differences in 
intelligence and pre-achievement, This would necessitate 1U^

VUJ-e- ‘ .............

another—'treatment- of analysis of covariance.

The analytical results for the criterion variables

of attainment for knowledge, comprehension and application

by following three-way analysis of variance are given in

Tables 4.23 to 4.2S. The values of Chi-square found with

the help of Bartlett’s test are 34.004, 45.857 and 32.570 
\ * with df 35 for the criterion variables of knowledge,

comprehension and application respectively. The summary of

analysis of variance for the criterion variable of
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knowledge given in fable 4.24 indicates that intelligence
and pre-achievement and treatment patterns have significant

\

effect upon attainment for knowledge (F ratio of 6.143 for
df 2/144 for intelligence and F ratio of 13.139 for df
2/144 for pre-achievement and F ratio of 34.071 for df
3/144 for patterns). This also suggests the necessity of
analysis of covariance design where the effects of treatment
patterns can be seen when final criterion scores are adjust- 

initial
ed for/dif£erences in intelligence^ and achievement.

fable 4.26 shows that the variables of intelli­
gence} pre-achievement and pattern have significant effect 
Upon attainment for comprehension (P ratio of 4.625 for df 
2/144 for I, F ratio of 7.443 for df 2/144 for PA, arid F 
ratio of 3.635 for df *3/144 for patterns). In this case, 
the F ratio for I .is significant at .05 level while it has 
been previously significant at ,01 level for total attain­
ment and attainment for knowledge both. Again the treatment 
of analysis of covariance becomes a must to adjust for the ' 
effects of intelligence said, pre-achievement on the 
criterion variable of attainment for comprehension.

In case of the criterion variable of application 
the effects of variables of intelligence, pre-achievement 
and patterns are not significant vide Table 4.28, whereas 
the simple interaction of I by pattern is significant at 
.05 level (F ratio of 2.342 for df 6/144) and pre-achievement
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and patterns is significant at .01 level (F ratio of -3.511 

for df 6/144). This Implies that in a particular pattern 

the varying levels of intelligence as well as pre-achieve­

ment produce variations within the criterion variable of 

application.

4.50 ANALYSIS OF COVARIANCE

She results given in the above captions have
/ f

indicated that the variables of intelligence and pre­

achievement have significant influence upon the dependent 

variables of total attainment and attainment for knowledge 

comprehension and application (see results of correlation 

and three-way analysis of variance under captions 4.30 

and 4.40 )• The ’t* ratio -results for the variables of 

intelligence and-p re-achievement vide Table 4.3 and "Table 

4.5 demonstrated that initial levels (mean scores)' of 

intelligence and pre-achievement differed within the 

experimental subgroups under treatments P^, Pg, P3 and P4. 

Both these conditions necessitated the application of 

one ivay analysis of covariance in order to have unconta- . 

iaiuated results for the effect of treatments Pg, Pg 

and P^ on the criterion variables of total attainment and 

attainment for knowledge, comprehension and application. 

The analysis of covariance with two variables taken at 

the same time would have been better but the non-availabi­

lity of the computer programme for two way analysis of
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covariance within the reach of the investigator restricted 
the approach to one. way analysis of a covariance. The two 
variables with each of the criterion variables resulted 
into eight studies of analysis of covariance. From the sub­
groups under each treatment of F^, Pg, Pg and P4 twenty 
cases from each subgroup were selected randomly using the 
random tables for analysis purpose. The results in the form 
of analysis of variance and covariance, adjusted means, 
differences amongst adjusted means for each of the eight 
covariance studies are given in Tables 4.29 to 4.36.

The Tables 4,29 to 4.S3 comprise the results for 
the criteria measures of total attainment and attainment 
for knowledge, comprehension and application under treat­
ments Pj_, Pg, P$ and P4. The scores of the criterion 
measures have been adjusted for the initial differences 
of intelligence among pupils under different . subgroups.
The significance of differences amongst the adjusted mean 
scores for the different treatment s has been finally tested 
with the help of st* test.

According to Table 4.29, the treatment Pg resulted 
into the highest adjusted mean score (21.405) for total 
attainment which is significantly higher at .01 level from 
the mean values for Px (17,454), Fg (17.S87) add P4 (17.752). 
The Table 4.30 too shows treatment Pg with the highest 
adjusted mean scores (13.438) for knowledge which is



TAELS 4.29
Adjusting the Mean Criterion Score for Total Attainment 
(T) for Initial Differences in Intelligence Cl)

(X = Sccyes for I, X ~ Scores ‘‘or

Analysis of Variance of X and £ Scores, taken, separately

Sources of 
variations df SSx SSy MSx(Vx) MSytVy)

' f.
Among Means 3 341.650 - 213.550 113,883 71.083
Within Groups 76 4469.900 1823.500 58.814 23.993

Total 79 4811.550 -2037.. 050

Fx = 1.936
Fy * 2.962

Fro® Table F 
df 3/^6

F.at .C5 level » 2.73
F .at ,U level « 4.04

Computation of Adjusted SS for X: i.e. SSy.x

Total SS Within SS Among M'8 SS

1934.547 1726.461 • 2081086

Analysis of Covariance

Sources of x 
variations df SSx SSy Sxy CSy.x MSy.x(Vy.x) SDy.x

Among Keans 3 341.650 '113.250 42.650 203.086 69.362
Within Groups 75 446S.900 1823.500 658.600 1723.461 23.019 4.797

Total 78 4811.550 2036.750 701. 350 1931.5 7

Fy.x = 3.013 From Table F 
df 3/75

F at .05 level * 2.74 
F at .01 level = 4.07

Correlation and Regression

r total r among *■ within
means

total among within
means

.224 .158 .230 .145 .124 .147
Calculation of Adjusted £ Means
Groups N Mx My My.x (adjusted)
1 (Pi) 20 82.350 17.200 17*454 ’
2 (P2) 20 87.550 18.400 17.887
3 (P3> 20 83.700 21.350 21,405
4 <P4) 20 82.700 17.550 17.752
Significance of difference among Adjusted I Means
SDy.x SS%.x SEn between any two adjusted means
4.797 1.072 1.517

From Table B 
df 75

t .05 = 2.00 
t .01 = 2.65

Significant differences at „05 level = 2 x 1.517 = 3.034 
Significant differences at .01 level * 2,65 x 1.517 a 4.0r0
Difference between Adjusted Means for Pi_,p2» F3 and P4 and their significance

Si- p2Pi- P3
?1- *4

* Significant at .05 level

0* 133 Po — P3 =
3.951* F2 ’ ?4 *

0.298 P3 - P4 =
** Significant at .01 level

3.518* 
0.135 :
3.653*

M
00



TABUS 4.30

ADJOSTING THE ME AS CRHEH10H SCORE FOR ffiTAINMEHT OF XHQWDEDGE 
OBJECTIVE (E) FOR INITIAL DIFFERENCES IS INTELLIGENCE (I)

/for (X * Scores X = Seores for E)

Analysis of Variance of X and X Scores, taken separately

Sources of 
variations df S£x SSy MSx(Vx) MSy(Vy)

Among Means 3 341.650 87.250 113.883 29.083

Within groups 76 4469.900 728.700 58.814 9.588

Total 79 4811.650 015.950

Fx « 1.936
Fy a 3.033

Computation of Adjusted SS for Xs i.e.,SSy.x

From Table F 
df 3/76,

F at .05 level 
F at .03 level

* 2.72 
a 4*04

Total SS Within SS Among M’S SS '

763.230 682.170 81.059

Analysis of ®ovariance

Sources of 
variation df SSx SSy Sxy SSy.x MSy.x(Vy.x) SDy.x

Among Means 3 341.650 87.250 47.600 81.059 27.419

Within Groups 75 4469.900 728.700 45S.050 682.170 9.095 3.015- -

Total 78 4811.550 815.950 503.650 763.230

Fy.x » 2.970 From Table F
df 3/75

F at .05 Jevel = 2.74
F at .01 WjI = 4 ,07

Correl -tioa and Regression

r total r among r within total among wit ua
means means

.254 .275 .254 .104 .139 .102

Calculation of Adjusted X Means

Groups M Mx My My.x 'adjusted)

1 (Pi) 20 82.350 4.650 10.925
2 CP2) 20 87.550 4.850 11.449
3 <P8) 20 83.700 6.100 13.438
4 (P4) 20 82.700 4. ISO 11.093 - -

Significance of difference among Adjusted X Means

SDy.x SE%.X SSD between ny two adjusted means

3.015 .674 .953

From Table D
df 75

t *05 * 2.00
t .01- » 2.65 1

Significant differences -at .05 level — 2 X .353 a 1.906
Significant differences at .01 level a 2.65 x .953 a 2.299

Difference between Adjusted Means for Pl» p2»p3 a*1* P4 and their significance

*i- Pa = .520
Pi - p3 * 2.513 ** 1

, |
- p4 a .167

p2 - p3 = 1.993 * |
Pa - p4 a .343
pa- p4 * 2.34 * 1

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



TABLE 4.31
ADJUSTING THE MEAN CRITERION SCOBE FOB ATTAINMENT 7GB 
COMPREHENSION OBJECTIVE (C) FOR INITIAL DIFFERENCES IN
INTELLIGENCE (-1) (X * Scores for I, X » Scores for C)

Analysis of Variance Of X and X Scores, taken separately

Sources of 
variations df SGx SSy MSx(Vx) MSy(Vy)

Among Means 3 341.660 27.737 113.883 9.245
Within Groups 76 4469.900 300.650 58.814 3.955

Total 79 4811.550 328.387 “ '

Fx = 1.936
Fy » 2.337

From T'ble F 
df 3/76

F at..06 level * 2.72
F at .Cl level =* 4.04

Computation of Adjusted SS for T; i.e. SSy.x
Total SS Within SS Amo tg M’S SS
323.867 295.8C2 ’J.8,.064

Analysis of Covariance
Sources of 
variations df SSx SSy Sxy SEy.x MSy.x(Vy.x) SDy.x
Among Means 3 341.650 27.737 0.275 28.064 9.364
Within Groups 75 4469.900 300,650 147.200 295.802 3.944 1.985

Total 78 4811.550 328.387 14v.4,’5 323.867

Fy.x ■ 2.371 From Table F
df 3/75

F at .05 level = 2.74 
F at .01 level * 4.07

Correlation and Regression
r total r among 

means
r within total among within

means
.117 .002 .126 .030 .000 .032

Calculation of Adjusted X Means
Groups N Mx My My.x (adjusted

1 (Pi) 20 82.350 4.650 4.706
3 (P2) 20 87.550 4.860 4.735
3 CP3) 20 83.700 6.n JO 6.112
4 <P4) 20 82.700 4.750 4.795

Significance of Difference among Adjusted X Means

SDy.x ' SEm SEp between any two adjusted means/ •*

1.985 .444 .628
F rom Table D 

df » 75 
t .05 = 2.00 
t .01 = 3.65

Significant differences at .05 level = 2 x .628 = 1.256
Significant differences at .01 level * 2.65 x .628 * 1.664
Difference between Adjusted Means for Pi, P2, P3 and P4 and their significance

Pi - P2 as .02E
Pi - P3 - 1.406 *
Pi - P4 _ .089
P2 - P3 SS 1.377 *
P2 - P4 .060
P3- p4 SS 1.317 *

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



TABLE 4.32

ADJUSTING THE MEAN CRITERION SCORE FOB ATTAINMENT FOB APPLICATION 
OBJECTIVE CA) FOR, INITIAL DIFFERENCES IK INTELLIGENCE (I)

(X = Scores for I, X * Scores for A)

Analysis of Variance of X and X Scores, takas, separately

Sources of 
variations df SSx SSy MSx(Vjc) MSj(Vy)

Among Means 3 341.65C 0.137 113.533 0.045

Within Groups 76 4469.900 118.050 58-814 1,553

Total 79 4811.550 118.187

Fx = 1.936 From Tt'fLe F
Fy » 0.029 df 3/76

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

Computation of Adjusted SS for X i.e,. SSy.x

Total S3 within SS Among M’8 SS

117.665 117.364 0.300

Analysis of Covari ance

Sources of 
Variations df SSx SSy Sxy SSy.x MSy.i(Vy.x) SDy.x

Among Means 3 341.>650 .137 - 5.22£ . .300 .100

Within Groups 73 4469. 900 118.050 55.3 0 llf,364 >..565 —25u

Total 78 4811.,550 118.187 50.125 117.665

Fy.x » 0.64

Correlation and Regression

From Table F 
df 3/75

F at .05 level = 2.7-4
F at .01 level = 4.07

r total r among 
means

r within total among within
means

.066 -.762 .076 .010 -.016 .012

Calculation of Adjusted X Means

Groups N Mx Hjr My,“ (adjusted)

1 (Pi) 20 82.350 1.800 1.821
2 CP2) 20 87.550 1.750 1.706
3 CP3> 20 83.700 1.850 1.854
4 (P4) 20 82.700 1.850 1.867

Significance of Difference among adjusted X Meai^s

SDy.x *%y.x SEp between my two adjusted means

1.25C .279 .395

From Table D 
df = 75

t .05 = 2.00
t .01 » 2.65

Significant differences at 
Significant differences at

.05 level * 

.01 level *
2 x

x
.395 = .790
.395 = 1.04*5

Difference between Adjusted Means for Pj_, P2, P3 and P4 and their significance

n - *2 SS .015

Pi - p3 SS .033

Pi - P4 SS .046

p2 - P3 SS .048

*2 - *4 » .161

P3 . ?4 3S .007

* Significant at ,05 level ** Significant at .01 level
I
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significantly higher at .01 level from P^ CIO.925) and at 
.05 level from P2 (11.445) and P4 (11.092). The Table 4.31 
gives results for comprehension, In this case too, for 
total attainment and application, the treatment P3 attained 
the highest adjusted mean scores of 6.112 which is 
significantly higher at .05 level from those for P^ (4.706), 
P2 (4.735) and P4 (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 are 1.821 for Plf 1.706 for P2, 1.854 for P3 
and 1.867 for P4. The differences amongst them are not 
significant.

The above Tables 4.29 to 4.32 help to draw the 
conclusion that treatment P3 is 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 of covariance for the criterion measures of
total attainment and attainment for knowledge, comp rehen-

' “ ' 1

sion and application adjusted for the initial differences 
in pre*achievement.

The procedural steps are the same as followed 
for sthe adjustment of criterion scores for the effects of



Difference between. Mjasted Means for Pg, P3 and and thwir Significance
pi
pi
pi
p2
p2
p3

- Pg
- P3

- P3
- ?4

.775
3 .710 **“ 
0.120 
3.935 ^ * 
0.895 
-1,830

Significant at .05 level ** Sign!-fleant at .01 level
^b-~4

—
c*>

r total r among r .lithin
means

total among withxn
ueans

.213 -.785 .309 .314 -1.385 .447

Calculation of Adjusted X Means
Groups N Mx My Mjr.x (adjusted)

1 (Fi> 20 9.350 17.200 17.283
a (p2> 20 10.300 IS.400 18;058
3 (P3) 20 8.100 21.350 21.993
4 (P4) 20 10.400 17.550 • 17.163

Significance of difference among Adjusted X Means

SDy.x SSmMy.x SEj) between any two adjusted means

4.688 1.048 i.482 :

TABLE 4.33
ADJUSTING THE MEANS CRITERION SCORE FOB TOTAL ATTAINMENT (T) 

FOE INITIAL DIFFERENCES IN FEE-ACHIEVEMENT CP&)
(X s* Scores for PA, I » See res for T)

Analysis of Variance of X and X Scores, taken separately

Sources of 
variations df SSx SSy MSx(Vx) MSy(Vy) i

Among Means 3 68.537 213.250 22.815 1 7'' .033
Within Groups 76 871.350 1823.500 11.465 23.993

Total 79 939.887 2036.750

Fx = 1.992
Fy * 2,62

Computation of Adjusted SS for X* i.e. SSy.x

From Table F 
df 3/76

F at .05 level = 
F at .01 level *

2.72
4.04

Total SS Within SS Among M*S SS

1944.080 1648.853 295.226
Analysis of Covariance > '
Sources of 
Variation' df SSx SSy Say SSy.x MSy.x(Vy.x) SDy.x

Among Means 3 68.537 213.250 - 94.975 295.226 98.408
Within Groups 75 871.350 1823.500 3S0.100 1648.853 21.984 4.688 -

j.ota] 78 939.887 2036.760 295,125 1944.080

Fy.x = 4.476 From Ta tie F
df 3 '75

F at .05 level » 2.74 
F at .Ox level = 4,07

Correlation and Regression
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TABLE 4.34

Difference between Adjusted Keans for Pj_, P2, Pg a.id P4 .'JSd the!” significance
P1 - P2 = .973
*1 - Pj = 3.100 **
Pi - -*4 = .099
*2 - *3 = 2.027 *
pa - p4 = .874
p3 . P4 = 3.C01 **

’•* SigniX: :ant at .03 _evel gj

Correlation and Regression
r total r among 

means
r within total among within

m< ana
.175 -.701 .264 .162 - ,m .239

Calculation of Adjusted X Means
Groups M Mx My rty.x (adjusted)

1 (Pi) 20 9.350 10.600 10.644
2 (P2) 20 10.300 11.800 11.617
3 (P3) 20 8.100 13.400 13.744
4 (P4) 20 10.400 10.950 10.743
Significance of Difierence among Adjusted X Means

SDy.x “Nr.* S%) between any two adjustod means

2.970 0.664 0.939

From Table D

ADJUSTING THE MEAN CRITERION SCORE FOR ATTAINMENT FOR KNCWLEDGE 
OBJECTIVE (K) FOR INITIAL DIFFERENCES IN PRB-ACHIEVEMENT (PA) ! 

(i «. Scotes for PA, X » Scores for K)
Analysis of Variance of X and X scores, taken separately

Sources of 
variation df SSx SSy MSx(Vx) j MSy(Vy)

Among, Means 3 68.537 93.438 22.846 31.146
Within Groups 76 871.350 711.750 11.466 9.365

Total 79 939.887 805.188

Fx = 1.992 From Tabid F
Fy = 3,325 df = 3/76

F at .05 xovsl = 2.72 
F at ,01 j.evel = 4.04

Computation of Adjusted SS for 1C* i.e.,SSy.x
Total SS ’ Within SS Among M‘S SS

780.464 661.811 118.653

Analysis of Covariance

Sources of
variation df SSx SSy Sxy SSy.x MSy.x(Vy.x) SDy.x

Amoug Means 3 68.537 93.438 - 56.162 118.653 39.551
Within Groups 75 871.350 711.750 208.600 661.811 8.824 2.970

Total 78 939.887 805.188 152.43? 780.464
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TABLE 4.35

ADJUSTING THE MEAN CRITERION SCORE FOR ATTAINMENT FOR COMPREHENSION 
OBJECTIVE (C) FOR INITIAL DIFFERENCES IN PBE-ACHIEVEMENT (PA)

(X * Scores for PA, X * Scores for C)

Analysis of Variance of X and X scores, taken separately

Sour ;es t f 
variations df SSx SSy MEx(Vx) | MSy(Vy)

Among Means 3 68.537 28.900 22.843 8.966

Within Groups 76 871.350 302.300 11.465 3.977

Total 79 939.887 329.200

Fx = 1.982
Fy = 2.254

From Table F 
di 3/76

F at .05 level = 2.72
F at .01 level ** 4.04 V,

Computation of Adjusted SS for X: i.e., SSy.x J

Total SS Within Si, Among M'S.88

322.940 . 287.437 35,503

Analysis of Covariance

Sources of 
variation df S8x SSy Sxj SSy.x MSy.x(Vy.x) SDy.x

Among Means 3 68.537 26.900 - 37.1 35..503 11.834

within Groups 75 871 .350 302.300 113.8 287 .437 3.832 1.957

Total 78 939 .887 329.200 76.7 322 .940

Fy.x » 3.089

Correlation and Regression

Freni 2able F 
df 3/75

F at .05 level * 2.7S
F at .01 level = 4.07

L

r total r among 
means

r within total among within
means

.137 -.864 .221 .081 -.541 ; .130

Calculation of Adjusted X Means j

Groups N Mx My My.x (adjusted)

1 (P-l) 20 9.350 4,700 4.724 1
3 (P2> 20 10.300 4.850 4.750
3 (P3) 20 8.100 6.100 C. 287 j

4 (P«> 20 10.400 4.750 4.637
. ■

Significance of Difference among Adjusted X Means

SDy.x £%y.x 6%, BETWEEN ANX TWO' ADJUSTED MEANS

1.957 .437 .619

From Table D 
df = 75

t .05 = 2.00 
t .01 = 3.So

Significant differences at .05 level = 3.00 x .519 = 1.238
Significant differences at .01 level = 2.05 x .619 = 1.640

Difference between Adjusted Moans for Pj., Fg, Pg and P4 and their significance

*1 - **2 = .026
Pi - p3 a 1.563 4
*1 " P4 * .037
?2 ' p3 = 1.537 *
P2 * *4 = .113
p3 ' *4 - 1.450 **

4Cd

m

* Significance at .Oo level ** Significance at .01 leve1

i



'TABLE 4.a6
ADJUSTING TEE MEW CRITERION SCORE FOR ATTAINMENT FOR APPLICATION OBJECTIVE (A) FOR INITIAL DIFFERENCES IN PRE-ACHIEVEMENT (PA)

OC = Scares for FA, X = Scores for A)
Analysis.of Variance of X and X Scores, taken siparately
Sources of 
variations df SSx Ssy

1
\ . !MSxCVx) ' MSy(Vy) j

Amcng Means 3 6S.537 .437
------------- "”■ ' -* ---------

22.345 0.145 !
Within Groups 76 871.350 119.050 11.465 1.566

Total 79 939.887 119.487
Fx * 1.992
Fy * 0.93

Computation of Adjusted SS for X: i.a,, SSy.x

From Table F df 3/70
F at .05 level =2.72F at .01 level = 4.04

Total SS Within SS A&ieng M'S SS
114.723 113,182 1.540

Analysts of Covariance
Sources of 
variation df SSx SSy Sxy SSy.x MSy.x(Vy.x) SDy.x

Among Means 3 68.537 .437 - 4.587 1.540 .513
Within Groups 75 871-350 119.050 71.500 113.1S2 1.509 1.228

Total 78 939.887 119. >*87 66.313 114.723
KX
Fy.x = -340

Correlation and Regression

From Table F I
df 3/75 jF it .05 level = 2.74 1F at .01 level =4.07 (

8 r total r among x within
means

totsl , r.mong within
means

.199 - .837 .221 ' .071 -.066 032
Calculation of Adjusted X Means -

Groups N Mx My My.x (adjusted)
1 (Pi) 20 9.350 1.900 1.915
2 (P2> 20 10.300 1.750 1.687
3 (P3> 20 8,100 1,950 2.067
4 (P4) 20 10.400 1.850 1.779

1

Significance of difference among Adjusted X Means 1i
SDy.x St&M SEp between any two adjusted means

)

1.228 .274 .388
From Table D 

df » 75
t .05 * 2.00t .01 * 2.55 j

Significant differences ,« .05 level = 2.00 x .336 = 0.776 iSignificant differences at .01 level = 2.65 r .TSS = 1.02S
Difference between Adjusted Means for P\, P?>, P3 and and their significance

Pi - *2 JS 0.328
Pi - *3 - 3.152
Pi * P4 a. 0,136
#2 - *8 a 0.380
*8 - *4 = 0.092
P3 - 0.288

* Significant at .05 level ** Sign! leant at .01 level MEJ
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intelligence. As far as the total attainment of pupils is 

concerned, treatment Pg resulted in the highest adjusted 

mean score of 21.993. This value is significantly (.01 

level) higher than that of the mean values for Pi (17.283), 

P2 (18.058) and P4 (17.163). In the case of knowledge,
4

again treatment P3 has the highest mean value of 13.744 

which is higher than the values for ?i (3.100) significant 

at .01 level, P2 (11.617) significant at .05 level and P4 

(10.743) significant at .01 level. Similarly, the adjusted 

mean values for comprehension under treatment P3 is 

significantly higher at .05 level than the adjusted mean 

values for P^ (4.724) and P2 (4.250) and at .01 level than 

that for P4 (4.637). The application mean scores under 

different patterns when adjusted for pre-achievement too 

did not show any significant differences. The respective 

adjusted mean values for different treatments are 1.915 for 

P^, 1.687 for P2, 2.067 for Pg and 1.779 for P4. The above 

mentioned results also qualify treatment Pg as the most 

effective treatment for pupils' total attainment and attain­
ment for knowledge and comprehension objectives!. The treat­

ments could not be differentiated as far as the attainment 

for application is concerned.
!
I
I

The next chapter discusses the results as present-
i

ed in this chapter for each hypothesis. I


