
72 C
H
A
F
T
E
R
V

AN.ALYSIS AND INTERPRETATION

5®1 Introduction

5©2 Relative effectiveness of the programme forms

5®3 Relationship between certain personality variables 
and the performance of the students on posttest®,

5©4 Relationship between certain variables

5®5 Sex as a variable

5.6 Academic motivation as a variable

5a7 Dependency as a variable

5©8 Attitude towards programmed learning as a variable

5a9 Measurement of students* attitude towards programmed 
learning



73 CHAPTER V

ANALYSIS AND INTERPRETATION

5.1 Introduction

The objectives of the final study have already 
been stated in the first chapter® The hypotheses to be 
tested have also been given there® As emerging from the 
objectives the present investigation deals mainly with two 
aspects® These are the relative effectiveness of the four 
programme forms* and the relationship of certain personality 
variables and achievement of the students on the posttest. 
Results related to both these aspects are reported separately 
in this chapter.

However,' before reporting the results of the 
above aspects, it is essential to report the result of the 
pretest which is the base of the programme forms® The . 
pretest was scored and percentages were computed for all 
students® It was found that 89.36 per cent of the students 
of the total sample got 90 per cent or above marks, and 
10«6A per cent of the students got between 75 per cent and 
90 per cent marks® Since the students’ ability to learn 
and their retention power differ all the students may not 
get hundred per cent marks®
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74 Therefore,: the above achievement of the students

on the pretest can he considered sufficiently high to assume 

that the students had the prerequisites needed for learning 

through the present programme forms.

Before proceeding to study the relative effective­

ness, it is appropriate to consider the effectiveness of 

each programme form in terms of students performance on the 

posttest. For this purpose students' performance has been 

expressed in percentiles in respect of the four groups 

separately. This has been represented in Table 5,1#

Table 5*1 S Students* performance on posttestt 
for the four groups

Percentile Linear 
overt form- 
score in 

percentage 
(N=76)

Branching 
form - 

score in 
percentage 

(N=75)

Skip programme 
form - 

score in 
percentage 

(N=75)

Response 
prompt form 
score in 

percentage 
(N=75)

P90 85,00 90,00 90.00 92,50

P80 80,00 85,00 85,00 85,00

P70 75,00 80,00 80,00 80,00

*60 72,50 77,50 77,50 77,50

P50 70,00 75,00 75,00 72.50

P40 70,00 72.50 70,00 70.00

P*30 62,50 70,00 67,50 65,00

P20 60,00 67,50 62.50 65,00

P10 55,00 62,50 57,50 60,00



78

75 It may be observed from Table 5^1 %hat 80 per

cent of the students who have learnt through the linear 

overt9 branching^ skip and response prompt forms have scored 

80 per cent or above © As mentioned in the third chapter 

the performance of students on posttest determines the 

extent to which the terminal behaviours have been attained 

by the students of each group0 Since 80 percent of students 

of each group have scored 80 per cent or above on posttestg, 

it may be said that 80 per cent or above terminal behaviours 

are attained by 80 per cent of students irrespective of the 

programme form through which they have learnt© On the basis 

of this,, each programme form may be considered effective 

for the purpose of the present investigation^

5®2 Relative effectiveness of the 
programme forms

Under caption 5®1 the effectiveness of each form 

has been presented0 It has been studied in terms of students 

performance on posttest© The findings revealed that all the 

four forms are effectives But whether these forms have
t

proved effective to the same extent, remains to be studied® 

For this purpose the relative effectiveness of the four 

programme forms has been considered in terms of the following

criteria



(a) performance of the students on the posttest*

(b) time taken to complete the programme.

Students* performance on the criterion test 
(posttest) is widely accepted evidence of the, effectiveness 
of any instructional programme. If the students learn well 
from a programme it is fulfilling its purpose® The perfor­
mance of the students on the criterion test (posttest) shows 
how much the students have learnt. Table 5®2 shows the means 
and standard deviations of the students’ performance on the 
posttest.

Table 5®2 s Means and standard deviations of
the different groups on the posttest

Linear
overt
form

Branching
form

Skip
programmeform

Response
prompt
form

Mean 28,25 30,48 29,6% 29.69
S, D, 4.73 4S06 4,93 4.85

It can be seen from,the Table 5»2 that the mean 
performance of the four groups is different from each other. 
For studying whether the mean performance of the students 
on posttest who have studied through different programme 
forms differs significantly or not, analysis of variance



was applied® The results of analysis of variance have 
been presented in Table 5®3®

Table 5©3 S Summary of analysis of variance

Source of 
Variation df Sum of 

squares
Mean
square F-ratio

Treatment 3 195*87 65® 29 3©014*

Error 297 6433©24 21 @66

Total 300 6629®H

* significant at 0a05 level 

The value of F is 3®014 which is significant at
0@05 level with degrees of freedom (df) 3/297© This means 
that the four programme forms viz0, linear overt, branching, 
skip and the response prompt differentially affect students 
achievement*, Thus the null hypothesis that there is no 
significant difference in the mean performance of the 
students on the posttest who have studied through the four 
programme forms is rejected® The differential effect of 
the four programmes has been further studied by applying
the t-test®
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Table 5®^ shows that only the t-value 3®09 is 
significant at 0s0l level® That is, the mean performance 
of the group which learnt through branching form differs 
significantly from that of the group which learnt through 
the linear overt form* Since the mean performance of the 
branching group is higher than that of the linear overt 
group, it implies that branching form is more effective 
than the linear overtform® The other t-*values are not 
significant® It means, the mean performance of students 
who learnt through linear overt form does not differ signi­
ficantly from the mean performance of students who studied 
through skip programme and response prompt forms® Also, 
the mean performance of students who studied through 
branching form does not differ significantly from the mean 
performance of the students who studied through skip programme 
and response prompt forms* Lastly, the mean performance of 
students who learnt through skip programme form doesnot 
differ significantly from that of response prompt forma

It is interesting to note that, of the six possible 
comparisons for which t-test has been applied .only in case 
of one pair, viz., linear overt and branching, difference 
in mean performance has been found significant. Thus the 
differential effect revealed through F-ratio is due to the 
significant difference in mean performance of these two 
groups* It may also be noted that the mean performance of



80 branching group is significantly higher as compared with 
the mean performance of the linear overtgroup® However 

the mean performance of the students who learnt through 
the branching group is not significantly different as 
compared with the mean performance of students who learnt 
through the other forms© Also the mean performance of 
students who learnt through the linear overt form does not 
differ significantly from the other two forms, viz®, skip 
programme form and response prompt form® These findings 
do not support the findings of Krishnamurthy (1973}® He 
found that the mean performance of students who studied 
through the linear overt, branching, skip programme and 
response prompt forms do not differ significantly from each 
other.

The four programme forms, when considered in 
terms of mean performance of the four groups are in the 
following descending order s

1» branching form 
2„ response prompt form 
3* skip programme form 
4®' linear overt form

According to Krishnamurthy (1973) the rank order 
of the forms are as follows in the descending order s
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>►

response prompt covert (reading)
2e linear covert ^thinking^

3® skip programme 
hs hybrid 
5® linear overt
6« response prompt overt (copying)
7® branching

As stated earlier the second criterion for 
studying the effectiveness of the programme has been the 
time required by students to learn through the particular 
programme form® The Table 5s5 shows formwise mean and 
standard deviation of the time required to go through the 
programmes0

Table 5®5 8 Formwise mean and standard deviation 
of the time required to go through 
the programmes®

Linear
overt
form

Branching
form

Skip
programmeform

Response
prompt
form

Mean 104a09 92s97 96*07 100*09

S© Da 3®95 5®00 3*05 2051

It can be seen from Table 5®5 that mean time 
needed to study through the different programme forms is 
different* For studying whether the mean time taken by the
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52 students on the different programme forms differs signifi­
cantly or not, analysis of variance was applied* The 
results of analysis of variance have been presented in 
Table 5©6«

Table 5©6 8 Summary of analysis of variance

Source of 
Variation df Sum of 

squares
Mean
square F-ratio

Treatment 3 5292*78 1764*25 125©55**

Error 297 4173*32 14*05

Total 300 9466*09 1

** significant at 0a01 level

The value of F is 125©55 which is significant at 
0e01 level with df 3/297© This means that the mean time 
required for going through the different programme forms, 
viz®, linear overt, branching, skip and response prompt differs 
significantly® Thus the null hypothesis that there is no 
significant difference in the mean time required for going 
through the different programme forms is rejected® The 
difference in time required has been further studied by 
applying the t-test© This has been given in Table 5®7®
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The six possible comparisons has been studied by 

employing t-test® For all the pairs the values are signifi­

cant at 0«.01 levels The mean time required by the students 
under linear overt form is significantly higher than under 

branching form, skip programme form and response prompt 

form® Secondly, the mean time required by the students who 

studied through response prompt form is significantly higher 

than those students who went through branching form and skip 

programme form® Lastly, the mean time needed by the students 
who studied through the skip programme form is significantly 

higher than the branching formQ

If the students require Jess time to learn through 

a particular form, that form is considered to be more 
effective when time is taken as a criterion® In the present 

investigation the students who studied through branching form 

has taken the least time, next to it comes the skip programme 
form, then the response prompt form and finally the linear 

overt form. Therefore,; branching programme form is the most 

effective and the linear overt form is least effective one; 
when time is taken as a criterion® Thisjmay be because in 

branching form if the student chooses a right answer, that 

will lead him to a route that skips several frames*, In the 
skip programme also if the student*s response is correct he 

can skip several frames® In the response prompt form the 

student has to go through all the frames, hut he has to only



copy th§ response® On the other hand in the linear overt 

form the student has to go through all the frames, think 

of the correct answer to the question and then write down 

the response® These additional processes of thinking and 
writing down the response on the part of the learner would 

make him to take comparatively more time on linear overt 
form. This seems to have been substantiated by the fact 
that students who studied through the branching form have 

taken the minimum time and on linear overt form the maximum 
time* This is supported by the findings of Krishnamurthy 

(1973)* when the results related to four forms, viz®, 
linear overt, branching, skip and response prompt are 
considered. According to the findings of the present study 

the rank order of the forms in the ascending order, is as 

follows S

1* branching 

2® skip
3® response prompt 

4® linear overt

According to Krishnamurthy1s (1973) finding the 

rank order of. the forms in the ascending order is as follows

1® response prompt covert 

2* linear covert 

3® branching



%© skip programme 

5« hybrid
6* response prompt overt 
7® linear overt

It was found from the teaching schedules of the 

teachers who teach the topic of the present investigation 
that the time spent (3 hours) for covering this topic through 

traditional way of teaching was more than the time taken by 

the four groups to have gone through the programmed material 

for the topic® This can be seen from Table 5.5®

It can be concluded that the branching fora is 

relatively more effective than the linear overt form when 

the performance of students on the posttest is taken as the 
criterion© Except between these two forms, when the perfor­
mance of the students on posttest is compared, it is more 

or less the same in all the other forms© But branching 
form is relatively more effective than all the other forms 
when time required to go through the programme is considered 

as the criterion of effectiveness® According to this 

criterion linear overt form is the least effective of all 
the other forms®

In programmed learning, the students are expected 

to learn through self efforts by reading and understanding 
the written instructional materials® Reading comprehension,



therefore* becomes an important factor in the process of 
learning. Ansuya (1970) found that reading comprehension 
is related to student's performances, Hence reading 
comprehension is taken as a covariate in the present 
study where the students learnt by reading the programmed 
learning material presented to them®

For studying the difference in mean achievement 
when adjusted for their reading comprehension analysis of 
covariance was applied*, The resuit© analyst's e4L 
eovarfasice was appl-iM® The results of analysis of 
covariance have been presented in Table 5®8«

It may be observed from Table 5*8 that the value 
of F is 3*99 which is significant at 6®0l level with df 
3/297® This means that the mean performance of students 
on posttest of the four groups differs significantly when 
adjusted for their reading comprehension^, Thus the null 
hypothesis that there is no significant difference in the 
mean performance of students on posttest of the four groups 
when adjusted for their reading comprehension is rejected®
The difference in mean performance of students on posttest 
of four groups when adjusted for their reading comprehension 
has been further studied by applying the t-test. The t-values 
for different paiYs ' ■ have been reported in Table 5.9s
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It may be observed from Table 5®9 that of the 

six possible comparisons for which the t-test has been 

applied only in the case of three pairs of groups viz*, 

linear overt and branching, linear overt and skip, linear 

overt and response prompt the t-values are significant at 
0®0l, Oa05 and 0®05 levels respectively when adjusted for 

their reading comprehensions Since the mean performance 
of linear overt group is less than branching, skip and 
response prompt groups, it implies that linear overt form 

is relatively less effective than the other three forms*
The mean performance of students who learnt through branching 
form, skip programme form and response prompt form does not 

differ significantly when compared with one another because 
the t-values are not significant® It means branching, skip 
and response prompt forms do not contribute to learning in 

a differential manner® - . >, i

Here, it can be concluded that linear overt form 

is relatively less effective than branching, skip and response 

prompt forms when the means of performance of the four groups 

of students on posttest when adjusted for their reading 
comprehension* On the other hand, without adjusting the 
means of performance of the four groups of students for 

their reading comprehension, it has been found that linear 
overt form is significantly less effective in comparison 
with branching form only and equally effective in comparison



with skip programme and response prompt forms* Also, 

branching form has been found equally?' effective in 

comparision with skip programme and response prompt forms® 
Looking at the results it may be stated that linear overt 

form is relatively less effective in comparison with the 

other three forms and branching, skip and response prompt 
forms are equally effective when adjusted for their reading 

c ompr ehension.

5e3 Relationship between certain personality 
variables and the performance of the 
students on posttesta

Another main aspect of the present investigation 

is the relationship between certain personality variables and 

the performance of students on posttest. To find out the 
relationship between two variables, when the effects of other 

variables are removed the technique of partial correlation is 

applied. In this study the dependent variable is posttest.

The independent variables which are used in the partial 
correlation are (a) reading comprehension, (b) academic 

motivation* (c) dependency and (d) total adjustment®

The technique of partial correlation is used because 
it was thought that there may be interrelationships between 
the variables under study® For example if (a) and (b) are 

related* Ca) and (c) may be also related because of the



interrelationship between (b) and (e)« The results of 
the relationship between performance of the students on 
posttest and the above mentioned personality variables 
have been reported in Table 5®10*

Table 5®lO 8 Partial correlation between posttest and (a) reading comprehension,
(b) academic motivation, (c) dependency 
(d) total adjustment

Linear
overt
form(N=76)

Branching
form
(N=75)

Skip
programmeform(N=75)

Response
prompt
form(N=75)

4,5 ii 12 0*276* 0*386** 0,430** 0,395**

5*4 ii 12 0*072 0*157 0.327** 0,119

11 @4 5 12 0,074 ~0S150 0e025 -0®050

12.4 5 11 0.334** 0.084 0,108 0*090

1 - posttest
4 - Reading comprehension
5 - Academic motivation 

11 - Dependency

From Table 5el0 it is observed that for the four 
groups the correlation between students' performance on 
posttest and their reading, comprehension is significant Tfhen 
the effects of academic motivation, adjustment and dependency 
are partialled out* This relationship is significant at

12 - Total adjustment 
* Significant at 0*05 level
** Significant at 0,01 level



0«05 level for the group* which studied through the linear 
overt form* whereas for the other three groups which learnt 

through branching form, skip programme form and response 
prompt form, the correlation is significant at 0.01 levels 

This indicates that the reading comprehension is one factor 

which is responsible for the performance of the students 

on posttests In the present study the students have learnt 

by going through the programmed learning material* This 
has been revealed^n all the four groups irrespective of the 

programme forms through which they have learnt® In the 

light of this, the null hypothesis that there is no signifi­

cant relationship betx?een posttest scores and reading compre­
hension scores for the four groups separately is rejected®

The relationship between performance of students 
on posttest and academic motivation was studied for the 

four groups separately, when the effects of reading compre­
hension, adjustment and dependency are partialled out® The 
correlation coefficients indicate that there is no signifi­

cant relationship between performance of students on posttest 

and their academic motivation for the groups who have learnt 

through linear overt form, branching form and response 

prompt form. On the other hand, the performance of the 
students on posttest has been found to be significantly 
related with their academic motivation for the group who 

has learnt through the skip programme form® Pimsleur,



Sundland and McIntyre (1963) found that motivation was 
relatedjto students* achievement^ This supports the finding 

of the skip programme form® Thus the null hypothesis that 

there is no significant relationship between posttest scores 

and academic motivation is rejected for the skip programme 
form, but not rejected for the other three forms viz*, 

linear overt, branching and response prompt®

For the four groups the relationship between 

performance of students on posttest and their dependency 
trait was studied separately by partiailing out the effects 

of academic motivation, reading comprehension and adjustment* 

The coefficients of partial correlation for all the four 
groups are not significant® On this basis, it may be stated 

that the two variables are not significantly related in the 
case of these four groups separately® It indicates that 

the performance of students on posttest is independent of 

their dependency trait® Therefore, the null hypothesis that 

there is no significant relationship between performance of 

students on the posttest and their dependency scores for 

the four groups separately, is not rejected8

Finally the relationship between the performance 

of students on posttest and adjustment was studied for the 
four groups separately when the effects of reading compre­
hension, academic motivation and dependency are partialled



out® The correlation coefficients indicate that there is 
no significant relationship between performance of students 
on posttest and adjustment for the groups who have learnt 
through branching, skip and response prompt forms® But for 
the students who learnt through the linear overt form the 
coefficient of correlation between performance of the 
students on posttest and their adjustment is significant 
at 0«01 level® It shows that the overall adjustment of 
those who have learnt through linear overt form affects 
their performance on pastiest® The more they are adjusted, 
the better is their performance on posttest® Thus the null 
hypothesis that there is no significant relationship between 
posttest scores and adjustment isjpejected for linear overt 

form but not rejected for the other three forms separately®

In the tool used to collect data for adjustment 
variable, adjustment is defined as the individual's orienta­
tion towards his parents, teachers, peers, school and himself 
in terms of satisfaction he derives from his interactional 
relationship with these significant others and himself.
The relationship between performance of the students on 
posttest and their total adjustment has been studied above® 
The total adjustment means the adjustment towards home, 
school, teachers, peers and general together® From Table 
5sl0 it is found that the posttest scores and total adjust­
ment scores are positively and significantly related in the
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case of those who have learnt through the linear overt 
foriae Because of this significant relationship, it was 
thought to study the relationship Between performance of 
students on posttest and the five components of adjustment, 
viz* *, home, school, peers, teachers and general separately 
hy employing partial correlation technique®- Formwise, 
partial correlation coefficients have "been reported in 
table 5®11®

Table 5®!! S Partial correlation between posttest 
and (a) home score* (b) school score,
(c) peers score, (d) teachers score,(e> general score*

Linear Branching Skip Response
overt form programme prompt
form form form(N=76) (N=75) (N=75) (N=75)

1 6.7 8 9 10 -0*137 0*150 0*108 0*127

1 7.6 8 9 10 -0»09l 0*125 0*209 0®173

1 8,6 7 9 10 0®308** -OsOlO -0®148 0.055

1 9e 6 7 8 10 0*463** 0*148 0*101 0*046

1 10® 6 7 a 9 -0*385** -0*099 0 e 039 -0*005

k

1 — posttest
6 - home score
7 - school score
8 - peers score

9 - teachers score 
10 - general score
* significant at 0*05 level
** significant at 0*01 level



Prom Table 5«H it can be seen that the relation­

ship between performance of students on posttest and. 
adjustment towards home is not significant on the four forms 

separately when the effects of adjustment towards school, 

peers, teachers and general are partialled out® It means 
that the adjustment towards home does not contribute signi­

ficantly to the performance of students on posttesta So 

the null hypothesis that there is no significant relationship 

between performance of students on posttest and their 
adjustment towards home when studied for the four groups 

separately, is not rejected®

The relationship between students* performance 

and their adjustment towards school was studied by partialling 
out the effects of adjustment towards home, peers, teachers 

and general for the four groups separately© Prom the 
coefficients of partial correlation as indicated in the 

table 5sl2, it can he seen that these two variables are 

not significantly correlated, as the coefficients of 
correlation are not significant for any group© That isj 

adjustment towards school does not affect their academic 

performance when they learn by using programmed learning 
material® Therefore, the null hypothesis that the perfor­

mance of students on posttest and their adjustment towards 

school are not significantly related for the four groups 
separately, is not rejected*
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98 The relationship between performance of students

on posttest and their adjustment towards peers is not 

significant for the groups of students who learnt through 
branching, skip programme and response prompt forms when 
the effects of their adjustment towards home, school^ 

teachers and general are partialled out® But the relation­
ship between these two variables is significant at 0o0l 
level for those who learnt through the linear overt form®

Thus the null hypothesis that there is no significant 

relationship between the performance of students on posttest 
and their adjustment towards peers is rejected for the linear 

overt form but not rejected for the other three forms, viz®, 
branching, skip and response prompt separately.

For the students who have learnt through skip, 

branching and response prompt forms, the relationship between 

students' performance on posttest and their adjustment towards 

teachers is not significant as revealed by the coefficients 
of partial correlation studied when the effects of students' 

adjustment towards their home, school, peers and general are 
partialled out® llhile, this relationship is significant at 

0®0l level for. those who have studied through the linear 

overt form® That means greater the adjustment towards 
teachers, better will be the pei'formance, while they learn 
through the linear overt form® Therefore, the null hypothe­

sis that there is no significant relationship between
/



students’ performance on posttest and their adjustment 

towards teachers is rejected for the linear overt form 
hut not rejected for the other three forms, viz6, branching, 

skip programme and response prompt®

Lastly, the relationship between students’ 

performance on posttest and their adjustment in general 
was studied for the four groups separately when the effects 

of their adjustment towards home, school, peers and teachers 

are partialled out* The correlation coefficients for those 
who studied through branching, skip programme and response 
prompt forms are not significant® This means, students’ 

adjustment in general is not related significantly with 
their performance bn posttest for those three groups® On 

the other hand, students' performance on posttest is 

negatively and significantly correlated at 090l level with 
their adjustment in general for the group who has learnt 

through the linear overt form* It shows that higher the 

general adjustment of the students, lower is their perfor­
mance when they learn through linear overt form® So, the 
null hypothesis that there is no significant relationship 
between students' performance on posttest and their adjust­
ment towards general is rejected for the linear overt form 

but not rejected for the other three forms, viz®, branching, 

skip and response prompt separately,®



5®4 Relationship between certain variables

Besides the relationship between certain 
personality variables and achievement of students on 
posttest, certain other relationships have also been 
studied® The variables under study were posttest and 
pretest, posttest and programme time, posttest and attitude 
towards programmed learning, pretest and programme time, 
pretest and attitude, and attitude and programme time®

These relationships have been studied by computing 
product moment correlation between these variables and the 
results have been reported in Table 5*12®

5«12 s The relationship between different 
variables

Variables
Linear
overt
form(N=76)

Branching
form
(N=75)

Sfcip
programmeform(N=75)

Response
prompt
form(N=75)

Posttest and 
Pretest 0e245* 0*236* 0a279* Os 080

Posttest and 
Programme time 0*195 -0.623** 0*173

Posttest and 
attitude -0*167 0.05^ -0.163 -0®086

Pretest and 
Programme time 0*053 -0a107 0 (,182 0S016

Pretest and 
attitude 0®061 0.193 0.035 0.034

Attitude and 
Programme time -0.098 -0.081 -0.047 0.152

* significant at 0.05 level ** significant at 0*01 level



The coefficients of correlation between scores

on posttest who studied through the linear overt, branching 
and skip programme forms and their scores on pretest are 
positive and significant at 0.05, 0*05 and 0.05 levels 

respectively* It may, therefore, be said that the students 
performance on the posttest is positively and significantly 

related with students* performance on pretest* This implies 

that a student who scores high on pretest will also score 
high on the posttest* But in the case of response prompt 
group the relationship between pretest scores and posttest 

scores is not significant* In this form students have to 
copy the answers already provided in the frames® Since the 
students, generally are not used to learn this way, copying 

the responses which may not be accompanied by adequate 
thinking may not be enough for effective learnings It might 

have led to the situation of having no significant relation­

ship between posttest and pretest in respect of response 
prompt form* Therefore the null hypothesis that there is 
no significant relationship between posttest scores and 

pretest scores is rejected for the skip programme, branching 

and linear overt forms separately but not rejected for 

response prompt form*

The students’ performance on posttest has been 
studied with respect to time taken by them to learn through 
the various forms. This relationship has been studied by 

computing coefficient of correlation between performance of



students on posttest and time taken by students to go 
through the four groups separately® Posttsst scores and 
time taken in going through the programme are not signifi­
cantly related, as it is indicated by the correlation 
coefficients, .in case of linear overt, branching and 
response prompt groups® In the case of skip programme 
group, this relationship is found to be negatively and 
significantly correlated at 0*01 level as revealed by the 
correlation coefficient studied® This indicates that 
lesser the time taken by students to go through the skip 
programme form the better is the performance® So the null 
hypothesis that there is no significant relationship between 
posttest scores and time taken to go through the programme 
is rejected for the skip programme form, but not rejected 
for the other three forms, viz®, linear overt, branching and 
response prompt separately®

The performance of students of the four groups 
who learnt through linear overt, branching, skip programme 
and response prompt forms when studied in relation with 
attitude towards programmed learning, shows that there is 
no significant relationship between posttest and attitude 
towards programmed learning for each group separately*
This means that students' attitude towards programmed 
learning does not seem to affect their performance on post­
test® Thus the null hypothesis that there is no significant



relationship between posttest scores and attitude towards 

programmed learning is not rejected for each form separately

The students1 performance on the pretest has been 

studied with respect to time taken by them to.read through 

the various forms* It has been studied by computing 

coefficient of coi-relation between performance of students 
on pretest and time taken by students to go through the four 

forms separately® The relationship as indicated by corre­

lation coefficients are not significant® It means that the 
time needed to learn through the programmed learning material 

is independent of the pre-requisites possessed by the four 

groups separately® Therefore, the null hypothesis that 
there is no significant relationship between pretest and 

time taken by the students to go through the four forms of 

programmes separately is not rejected® One of the reasons 
may be that each group is homogeneous in respect of the 

prerequisites® This homogeneity might have lowered down the 

correlation coefficients in each group*

The relationship between pretest scores and attitude 
towards programmed learning for the students who have learnt 

through linear overt, branching, skip programme and response 

prompt forms have been studied separately by computing 
product moment correlation* All the four correlation 
coefficients are not significant® This shows that pretest 

and attitude are not significantly related with each other*



It means that the students* attitude towards the programmed 
learning material do not affect their performance on pretest 
Hence, the null hypothesis that there is no significant 
relationship between pretest scores and attitude scores 
of the four groups separately is not rejected*,

Finally, a relationship between attitude to\fards 
programmed learning and the time required to learn through 
the different forms separately by the students has been 
studied® Since, none of the coefficients of correlation is 
found to be significant, attitude scores and time taken to 
go through the programme are not significantly related in 
the case of the four groups under study®. It shows that the 
time required to learn through the programmed learning 
material is not affected by their attitude towards the 
material® Thus, the null hypothesis that the attitude 
towards programmed learning and time needed to learn through 
the programme forms are not significantly related when 
studied separately for the four groups, is not rejected®

5®5 Sex as a variable

One objective of the present investigation is 
to test the significance of means of (a) posttest soore,
(b) time taken to go through the programme forms, and
(c) reading comprehension scores of boys and girls on each
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form separately® Abraham (1969) found that boys are 

significantly superior to girls on several achievement 

variables® But, since in the present investigation, the 
students learnt through programmed learning material which 

is a new technique of learning to these students the 

question of sex difference might arise® Thus,, sex is 

taken as a variable in this study®

The t-test was applied to study whether the means 
of (a) posttest scores, (b) time taken to go through the 

programme forms, and (c) reading comprehension scores of 

boys and girls differ significantly or not on each form 

separately® The results of these have been given in 

Table 5®13®
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fc&<5 It can be seen from Table 5®13 that the mean
L07

performance of boys in posttest does not differ signifi­
cantly from that of girls in the case of those who have 
learnt through linear overt form® The same was observed 

in the case of boys and girls who have learnt through skip 
programme form® On the other hand t-values have been found 

to be significant for the branching group as well as the 
response prompt group® It shows that boys' and girls' 

mean performance on posttest differ significantly from each 

other for the branching group and response prompt group 

separately® In the case of branching group, the mean 

performance of boys is higher than that of girls® It means 

boys could learn significantly more than girls through the 

branching form® Prom this it may be said that branching 
form suits more to boys than girls® In case of group which 

has learnt through response prompt form, the mean perfor­
mance of girls is significantly higher than that of hoys. 
This indicates that response prompt form suits more to 

girls than to boys® Therefore the null hypothesis is 
rejected for the branching and response prompt form, hut 

not rejected for the other two forms, viz®, skip programme 
and linear overt®

From the above results two important findings can 

be highlighted® Firstly, branching form and response prompt 
forms are the only two forms, out of the four forms which
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108 have keen studied, where the sex differences are significant.
Secondly it reveals that branching form is better suited 
for boys whereas response prompt form isLbetter suited for 
girls®

The sex differences in terms of mean time 
required to learn through different forms have been studied 
separately® The formwise t-values are reported in Table 
5©13® Prom this it can be observed that t-values are not 
significant for the groups who have studied through linear 
overt, ship programme and response prompt forms separately® 
So, the mean time taken by boys does not differ significantly 
with the mean time taken by/girls in these three forms® But 
in the case of branching form group t-value is significant 
at 090l level® It shows the mean time required by the boys 
differs significantly from that of girls® The mean time 
required by boys is significantly higher than that of girls® 
It means girls have learnt faster than boys® But the mean 
performance on posttest of the girls is significantly lower 
than the mean performance of boys on posttest® It may be 
said from this, that higher the reading speed lower the 
performance® In the light of the above findings the null 
hypothesis that there is no significant difference in the 
programme time of the boys and girls is rejected for the 
branching form but not rejected for other three forms, viz®, 
linear overt, skip programme and response prompt separately®



Lastly, the mean reading comprehension of hoys

and girls have been compared for the four groups separately 
by employing t-test® The t-values for the four groups 

separately have been found not significant® It means the 

mean reading comprehension score of boys and girls do not 
differ significantly for the four groups separately« It may 

be said that the sample under study was homogeneous in 

respect of reading comprehension® Therefore, the null 

hypothesis that the mean reading comprehension of the hoys 

does not differ significantly from that of girls for the 

four groups separately, is not rejected®

5® 6 Academic motivation as a variable

The objective of studying this variable is to 
test the significance of means of (a) posttest scores, (b) 
time taken to go through the programme forms, and (c) reading 

comprehension scores of the high and low academic motivation 

students on each form separately® As mentioned earlier 
Pimsleur, Sundland and McIntyre found that motivation was 
related to students’ achievements In the present study/ 

students learnt through programmed learning technique®

In this context, it would he appropriate to study 
the means of (a) posttest score, (b) time taken to go through 

the programme forms, and (c) reading comprehension score of 

the high and low academic motivation students on each form
separately® The t-test was applied for this purpose and the 
t-values have been reported in Table 5*1^*
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Table 5®!^ shows that the mean performance of
the high academic motivation students does not differ 
significantly from that of low academic motivation students 

for the linear overt, branching and skip groups separately 

because the t—values are not significant for these groups®
The reason might be that they would not have adjusted well 

with this style of learning® On the other hand, the t-value 
is significant at 0®05 level for the group which has learnt 

through response prompt form® Since the mean performance 
of high academic motivation students on posttest is signi­

ficantly higher than that of low academic motivation 
students, the high academic motivation students have learnt 

significantly higher than the low academic motivation 
students® So, the null hypothesis that there is no 
significant difference in mean posttest score of the high 

and low academic motivation students is rejected for the 
response prompt form, but not rejected for the other three 

forms, vize^ linear overt, branching and skip programme®

The mean time taken to learn through the programme 
by high academic motivation students has been compared with 
the mean time taken by low academic motivation students 

for the four groups separately® The t—values are not 
significant for all the four groups which have learnt through 
linear overt, branching, skip programme and response prompt 

forms® It means in all the four forms the high academic 
motivation students have taken more or. less the same time
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112 as the low academic motivation students® Therefore* the

null hypothesis that the mean time required to learn 

through the programme does not differ significantly from 

that of low academic motivation students for the four groups 

separately, is not rejected®

Lastly, the mean reading score of high academic 

motivation students has been compared with that of low 

academic motivation students for the four groups separately 

by computing t-values* The t-values for the students who 

have learnt through the branching and skip programme forms 

are not significant® It means, in these two groups the 

mean reading comprehension score does not differ significantly 

for the high and low academic motivation students; whereas 

the t-values for the students who have learnt through linear 

overt form and response prompt forms are significant at 

0®05 and 0»0l levels respectively® In the ease of linear 

overt and response prompt groups the mean reading compre­

hension score of the high academic motivation students is 

significantly higher than that of low academic motivation 

students* Thus, for the linear overt group and brandling 

group high motivation students have higher reading compre­

hension* In the light of the above findings the null 

hypothesis is rejected for the linear overt and response 

prompt forms, but not rejected for the branching and skip 

programme forms®



113 5«7 Dependency as a variable

»■

In this study dependency is taken as a variable® 
The definition of dependency and the tool to measure 
dependency are given in Chapter IV* According to the 
scores, dependency level is judged® If the score is above 
12, it is level-1 (high) dependency, if it is between 12 
and 7, it is level-2 (average) dependency, if it is below 7, 
it is level-3 (low) dependency* It was thought to study 
level of dependency on the performance of posttest because 
it would enable to understand for which dependency trait 
the programme will be more suitable®

Analysis of variance was applied to find out 
whether there is any significant difference in the mean 
posttest score for the different levels of dependency® The 
result has heen reported in Table 5®15*

Table 5®15 ! Summary of analysis of variance

Source of 
Variation

Sum of 
squares

Mean
Square P-ratio

Treatment 2 71*945 35®972 1.‘634

Error 298 6557*164 22*003

Total 300 6629*109



114 The value of F is 1®63 which is not significant.
This means that the means of posttest score for different 
levels of dependency do not differ significantly® The 
present finding indicates that for different levels of 
dependency posttest score will he more or less the same®
In other words it cannot he said that for high level of 
dependency posttest score will he high or low® Thus, the 
null hypothesis that there is no significant difference in 
the’means of posttest score for different levels of depen­
dency in all the forms together is not rejected®

Time taken to go through the programme 
and dependency level.

Posttest score and time taken to go through the 
programme forms are the criteria of effectiveness in the 
present investigation. Therefore it was decided to study 
whether there is any significant difference in the means of 
time taken to go through the programme forms for the different 
levels of dependency in all the forms together® Analysis of 
variance was applied for this purpose. The results have 
been shown in Table 5*16,
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Table 5*46 S Summary of analysis of variance

Source of 
Variation df Sum of 

squares
Mean
square F-ratio

Treatment 2 65*960 32*980 1*045

Error 298 9400a132 31.5W

Total 300 9466*093

The value of F is 1®05 with df 2/298 which is 
not significant* This means that the means of time taken 
to go through the programme forms for different levels of 
dependency do not differ significantly® The present finding 
indicates that for different levels of dependency, time 
taken will he more or less the same* In other words 
according to the levels of dependency, there will not he 
difference in time taken® Hence the null hypothesis that 
there is no significant difference in the means of time 
taken to go through the programme forms for different levels 
of dependency in all the forms together, is not rejected®

5*8 Attitude towards programmed learning 
as a variable*

Attitude towards programmed learning method is 
another variable which has been taken up in this investigation® 
The tool used to measure the attitude of the students towards



ll6 programmed learning method is the attitude scale developed
on the lines suggested hy Thurstone* The details about it 
are given in Chapter IV* The total of the scale values 
gives the attitude score of each students According to the 
students’ scores^ attitude has been classified into three 
categories* vizB# positive* neutral and negative* It was 
thoughtto study the type of attitude on the performance of 
the posttest because it would enable to understand for which 
type of attitude* the programme will be more suitable«,

I4nalysis of variance was applied to find out 
whether there is any significant difference in the mean 
posttest score for the different types of attitude towards 
the programmed learning*, The results have been reported 
in Table 5®17*

Table 5®17 S Summary of analysis of variance

Source of 
Variation

Sum of 
squares

Mean
square F-ratio

Treatment 2 25*048 12*524 0*565

Srror 298 6604*061 22*161

Total 300 6629*109



The value of P is 0*57 with df 2/298 which is 

not significant* This means that the means of posttest 
score for different types of attitude towards programmed 
learning do not differ significantly,, The present finding 

indicates that for different types of attitude towards 

programmed learning, posttest score will he more or less 
the same® Therefore, the null hypothesis that there is 

no significant difference in the means of posttest score 

for different types of attitude towards programmed learning 
in all the forms together, is not rejected®

Time taken to go through the programme and 
attitude towards programmed learning*

As mentioned earlier posttest score and time taken 
to go through the programme are the two criteria of effective­
ness,, Hence, it was thought to study whether there is any 

significant difference in the means of time taken for the 
different types of attitude towards programmed learning in 
all the forms together® For this purpose, analysis of 

variance was applied* The results have been reported in
I

the Table 5*18®
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118 Table 5»18 t Summary of analysis of variance

Source of 
Variation df Sum of 

Squares
Mean

square.
F-ratio

Treatment 2 3*199 1®599 0a050

Error 298 9462*893 31.754

Total 300 9^66*093

The value of F is G«05 with df 2/298 which is not 

significant® This means that the means of time taken to go 

through the programme for different types of attitude towards 

programmed learning do not differ significantly® It indicates 

that whatever be the students' attitude towards programmed 

learning, the time taken to read the programme will be 

more or less the same® So,: the null hypothesis that there 

is no significant difference in the means of time taken to 

go through the programme for different types of attitude 

towards programmed learning in all the forms together, is not 

rejected.

One important conclusion can be drawn from the 

above findings® Whatever be the students' dependency level, 

or type of attitude, the performance of students on posttest 

and the time required to learn through the programme are not

affected®



5«9 Measurement of students* attitude 
towards programmed!learning

Another objective of the present investigation 
is to study the attitude of the students'towards programmed 
learning* Table 5*19 shows "the percentages of students 
who are having favourable, neutral and unfavourable attitude 
towards programmed learning on each form separately and 
all the forms combined®

Table 5®19 : Students' attitude towards programmed
learning*

Form Favourable Neutral Negative

Linear overt 72*37 22*37 5®26
Branching 72*00 20*00 8*00
Skip 74*67 18*67 6®66<
Response Prompt 77*33 14*67 8*00
Overall 74,09 18*95 6*98

From the table it can be noted that majority of 
the students are having favourable attitude towards 
programmed learning in each form separately and in all 
the forms together®
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