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ABSTRACT

A number of solid waste management projects have been carried out in developing countries. However, many
projects unable to reach the goal. A number of technical, financial, institutional, economic and social factors
contribute to the failure to sustain the projects. These problems and constraints associated with solid waste
management can be minimized by raising awareness of the public and decision makers. The current study
focuses on the effectiveness of computer aided learning tool designed through the college students to create
awareness among society about solid waste management. Students doing their graduation in Arts, Science and
Commerce were participated in the current study. The data were collected in the in academic year 2009 and 2010
and the data collection procedure lasted for 24 weeks. Total 200 students were selected as survey respondents.
Questionnaire as a "Tool" was developed to evaluate the awareness, as well as knowledge of the students.
Survey was used to examine the resulting opinion of the students. For the research question, paired t test and t
stat (ts) is used.
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INTRODUCTION 

A number of solid waste management projects
have been carried out in developing countries.
However, many projects unable to reach the
goal. A number of technical, financial,
institutional, economic, and social factors
contribute to the failure to sustain the projects.
These problems and constraints associated with
solid waste management can be minimized by
raising awareness of the public and decision
makers. Vast amount of solid wastes are
produced that require safe disposal. Urban solid
waste productions in various countries are
estimated in million tons per year1. Part of this
material is inert; composed of glass, metals,
plastic and so on, but rest is decomposable solid

organic waste, such as kitchen scraps, paper and
other garbage. As left untreated, huge mountains
of garbage near or right in middle of where people
stay are rising, leads to release of hazardous
pollutants in the air, including pathogenic
microorganisms2.  Diseases like respiratory tract
infections, skin infections spread due to these
organisms. This garbage heaps attracts vermin's,
leads to diseases like malaria, dengue, cholera,
dysentery, amoebiasis etc3. Seepage of waste
water i.e. leachate into underground aquifers,
polluting much needed urban water resources,
which may cause gastroenteritis. 
For the current study, communications in the
subject of environment science is the area of
research. For protection of the environment, by
using conventional research programs like
bioremediation etc, many projects are running in
various countries, as conventionally in
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environmental science, sustenance of the
environment is most important area of the
research. But by using these methods, disposal
and conversion of million tons of domestic waste
is very difficult task for majority of municipal
authorities in various countries. As we know that
"prevention is always better than cure", by
means of communication and by educating
people, the problem of environmental pollution
can be solved  by creating awareness about
domestic waste management and related health
aspects4.
There is direct relationship of the society with
the production of million tons of domestic waste
every day throughout the world. Similarly how it
leads to outbreak of many diseases is known
fact. The recent surge of interest in composting
waste materials has led to new regulations to
control contaminants and ensure environmental
and human health and safety. 
The collection, transport, treatment and disposal
of solid wastes, particularly wastes generated in
medium and large urban centers, have become a
relatively difficult problem to solve for those
responsible for their management. The problem
is even more acute in economically developing
countries, where financial, human and other
critical resources generally are scarce. 
One important contribution to the difficulties
related to waste management is that which can
be achieved by providing objective, reliable, and
useful information to population in developing
countries and to those from industrialized
countries who may be called upon to provide
assistance to those countries.
Domestic solid waste is becoming troublesome
day by day to the majority of municipal
corporations in different countries, it is hence
necessary to know the specific waste processing
methods.  If not processed what will be the fate
of waste? How it is responsible for water, land &
air pollution?5. Development of awareness with
the help of instructional CD, within the
population regarding this subject is present work
of this project.
Effective use of technology for instructional
systems requires successful adoption of
technology opportunities to the instructional
programs6 Jonassen, emphasizes "rather than

creating problems to which we apply our most
popular interactive technology, we need to
develop design processes which identify the
required components of interactive, adaptive
instruction"7 It means the main purpose of
creating interactive instructions and the
components of interactivity must be carefully
examined and defined drafting curriculum goals
building an explicit model of students
knowledge and learning in the goal domain
creating an initial design  
1 Conducting pre tests (in a classroom) 
2. Conducting lecture with power point

presentation to create awareness among the
students about solid waste management. 

3. Conducting post tests (in a classroom)
The opportunities with multimedia technologies
for students include sounds, pictures,
photographs, animations, graphics and other
devices. Well-designed or carefully chosen early
childhood technological tool (instructional CD,
games, web pages and etc.) enable children to
use technology effectively. Like all educational
materials, software should reflect the world chil-
dren live in8. One of the effective applications of
technology aided instruction is interactive
instructional CDs9. Interactive instructional CDs
are effective designs which include texts,
sounds, pictures, photographs, illustrations,
animations, videos and other multimedia
modes10. Interactive instructional CD design is
constructed on the principle of user-centred
instruction. This principle requires interactive
instructional CDs to provide students with
individual excitement along with triggering their
sensation and perception. Through this
excitement, interactive instructional CDs
provide a well-qualified instruction as well. If
these tools are prepared with these instructional
purposes in mind, interactive instructional CDs
encourage students to learn more effectively.

AIMS  AND  OBJECTIVES

In this paper, an approach was proposed to
introduce the effectiveness of interactive
instructional CDs which was designed for
college students to create awareness about solid
waste management. 
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The research question is what are the criteria to
create awareness among the students?
The research question was expanded by the
questions below: What are the students'
opinions regarding waste management before
and after attending lecture with computer aided
learning tool.
Scope
The researcher can evaluate the problem of
waste management in broader sense as the
remedial measures after production of waste are
very costly as well as time consuming. Increased
awareness about domestic waste, in the society
will definitely play crucial role in solving the
problem.
Data related with this problem is collected from
survey respondents i.e. students from colleges in
urban and rural area and from Arts, Commerce,
Science stream.
Importance of problem
Outcome of the present project will be useful to
the society at large, as audiovisual computer
aided learning packages definitely able to create
awareness about Domestic Solid waste
management and related health aspects. In an
attempt to accelerate the pace of its industrial
development, an economically developing
nation may fail to pay adequate attention to solid
waste management. Such a failure incurs a
severe  penalty at a later time in the form of
resources needlessly lost and a staggering
adverse impact on the environment and on
public health and safety. The penalty is neither
avoided nor lessened by a resolve to do
something about the waste at a later time, when
the country may be in a better position to take
appropriate measures. The rate of waste
generation generally increases in direct
proportion to that of a nation's advance in
development. Nor is the penalty lessened by the
faulty rationalization that advances in
developmental status has higher priority than
maintenance of a livable environment. The
greater the degradation of the environment, the
greater is the effort required to restore its good
quality11. In summary, the effort to preserve or
enhance environmental quality should at least be
commensurate with that afforded to the
attainment of advance in development.

METHODOLOGY

Sample size and sample selection
For selection of sample, rough estimates of the
size of sample made from knowledge of the
degree of precision desired.
200 students studying in undergraduate
(First Year) course, in various streams, such as
Science, Commerce and Arts were selected.
They are categorized as follows:
Science stream-100 students
Arts stream-50 students
Commerce stream-50 students
These samples further classified into two groups
based on gender, male and female.
Male students -80
Female students-120.
The sample selection was from colleges in
Nashik district area and in two successive
academic years they were selected. These survey
respondents serve as representative cross section
of the population.

Collection of data
1.Constructing questionnaire
Once the concept and hypothesis have been
carefully formulated, data collection instrument
i.e. tool is developed, which is questionnaire.
Total 50 questions included in the questionnaire,
each having four answers, designated as a, b, c
and d. The sample scale instrument includes 4-
point Likert scale type questions responses that
are scored from 1 to 4 and correspond to "1 =
disagree", "2 = neither agree nor disagree", "3 =
agree", "4 = strongly agree".  
For the development of the questionnaire,
following criteria was used which has three
facts-
1. Relevance of the study's goal
2. Relevance of questions to the goal of study
3. Relevance to the individual respondents
The operational definitions matched the
theoretical concept and that the sample matched
the population from which it was drawn.
After development of device, it was then
subjected to approval from expertise. 
As it has been found useful to try out the
questionnaire on a small scale, initially pretest
was carried out to test the student's knowledge
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about the management of solid waste. For this
the questionnaire was handed out as in
classroom setting for the respondent to answer
and return. 
Then a lecture with the help of power point
presentation, based on management of domestic
solid waste and related health aspect was
delivered. 
2.Subject
a. Sample selection -200 samples were selected
b. Variables were related to problem 
c. Sample size- 200 survey respondents
d. The subjects were selected- From colleges in

Nashik district, from rural, as well as from
urban area.(Table 1 and Table 2) 

3. Procedure
As it outlines research plan, accordingly for data
gathering, pretest was conducted in classroom,
the device used was questionnaire. After the
pretest, to change attitude and to increase knowl-
edge about solid waste management and related
health problems, with the help of power point
presentation, a computer aided learning tool, lec-
ture was delivered. All the queries put forth by the
students were resolved on the spot.After a week a
post test was conducted for the same students and
by using same questionnaire. The students
responses (pre, post etc) were analyzed by using
statistical method based on the significance of the
difference between the means of two matched or
correlated groups (non independent samples) i.e.
coefficient of correlation between pretest and
posttest scores of the participant in the experiment
was calculated.  t test was performed and null
hypothesis was tested which is "Audiovisual self

Table 1 : Research Sample
Research Sample Attendance to the Research

(Number) (Number)
200 200

Table 2 : Attributes of the Research Sample
Attribute Number Percentage
Gender
Female 120 60
Male 80 40

S/N pre post S/N pre post S/N pre post S/N pre post S/N pre post
1 32 41 26 23 34 51 39 62 76 34 53 101 62 70
2 40 45 27 35 46 52 37 37 77 59 138 102 41 61
3 37 50 28 39 43 53 35 50 78 31 80 103 16 40
4 41 52 29 47 49 54 49 51 79 61 134 104 56 66
5 44 44 30 46 47 55 35 61 80 82 152 105 68 69
6 48 56 31 29 40 56 37 37 81 34 135 106 52 57
7 29 47 32 57 63 57 32 32 82 48 126 107 12 29
8 30 48 33 52 54 58 27 33 83 55 125 108 53 53
9 26 46 34 29 49 59 24 29 84 46 144 109 60 67
10 38 57 35 51 54 60 43 43 85 35 125 110 59 65
11 27 32 36 41 50 61 29 37 86 66 137 111 61 74
12 39 46 37 41 48 62 25 40 87 41 136 112 66 84
13 36 54 38 35 40 63 25 43 88 55 138 113 55 73
14 48 49 39 72 74 64 41 51 89 43 163 114 94 147
15 25 32 40 50 51 65 23 31 90 20 75 115 52 136
16 27 54 41 35 41 66 30 48 91 68 143 116 57 150
17 45 52 42 42 43 67 40 41 92 52 135 117 51 141
18 46 79 43 29 33 68 47 51 93 60 67 118 56 135
19 37 50 44 23 32 69 24 43 94 57 79 119 45 46
20 38 41 45 25 37 70 27 46 95 72 73 120 52 53
21 27 46 46 27 36 71 36 44 96 40 55
22 37 50 47 42 49 72 30 45 97 14 85
23 40 53 48 19 39 73 29 55 98 47 52
24 52 72 49 16 28 74 36 62 99 52 59
25 33 44 50 34 39 75 49 51 100 50 72

Table 3 : Scores of female students
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instructional material will not raise the knowl-
edge about awareness of  domestic of solid waste
and related  health aspects by selecting 5% level
of significance, using one tailed test.

DATA  ANALYSIS 

Investigator used the paired t-test as there is one
measurement variable and two nominal
variables. One of the nominal variables has only
two values. (Table 3 and Table 4)
The most common design is that one nominal
variable represents different individuals, while
the other is "before" and "after" some treatment.
A paired t-test has much more statistical power
when the difference between groups is small  rel-
ative to the variation within groups12.

Dependent Samples
When data are collected twice on the same

subjects (or matched subjects) the proper
analysis is a paired t-test (also called a dependent
samples  t-test). In this case, subjects may be
measured in a before - after fashion, where the
measurement of interest is the difference
between the first and second measure. Thus, the
null hypothesis (two-sided) is
Ho:  difference = 0 (The average 

difference is 0)
Ha:  difference  0 (The average 

difference is not 0)
The student responses (pre, post etc) will be
analyzed by using statistical method, based on
Significance of the difference between the means
of two matched or correlated groups (dependent

S/N pre post S/N pre post S/N pre post
1 50 52 27 38 52 53 48 62
2 33 39 28 45 51 54 54 59
3 33 35 29 65 84 55 44 72
4 36 52 30 53 66 56 51 53
5 40 44 31 16 63 57 54 63
6 43 44 32 73 80 58 54 67
7 48 56 33 48 58 59 46 52
8 42 52 34 58 73 60 43 51
9 35 52 35 50 69 61 42 52
10 30 43 36 52 68 62 28 43
11 36 51 37 65 87 63 61 64
12 34 45 38 52 134 64 50 50
13 41 48 39 35 132 65 51 52
14 40 51 40 39 138 66 57 73
15 33 49 41 51 128 67 54 65
16 26 70 42 62 147 68 38 44
17 27 36 43 76 149 69 42 51
18 44 51 44 50 134 70 46 53
19 40 46 45 72 74 71 40 56
20 28 43 46 74 86 72 65 70
21 49 51 47 50 54 73 21 54
22 50 134 48 43 46 74 58 96
23 16 56 49 42 61 75 25 37
24 30 144 50 47 49 76 42 47
25 34 130 51 48 55 77 21 58
26 62 84 52 50 56 78 49 95

79 52 53
80 45 46

Table 4 : Scores of male students



Journal of Environmental Research And Development                             Vol. 6 No. 3A, Jan-March 2012 

928

samples). 
t test-As these groups are not independent sam-
ples, it is necessary to calculate the coefficient of
correlation between the pretest and posttest
scores of the participants in the experiment. 
As the coefficient of correlation is used, the
appropriate t test would be based upon above
given formula. (Table 5)

The paired t-test assumes that the differences
between pairs are normally distributed.
Because of the paired design of the data, the null
hypothesis of a paired t-test is usually expressed
in terms of the mean difference13,14. Then testing
null hypothesis that,
"Audio visual self-instructional material will not
raise the knowledge about awareness of
domestic waste management & related health
aspects" By selecting 5 percent level of
significance, using a one-tailed test

The test works as follows :
The difference between the observations is
calculated for each pair, and the mean and
standard error of these differences are calculated.
Dividing the mean by the standard error of the
mean yields a test statistic, ts, that is t-distributed
with degrees of freedom equal to one less than
the number of pairs.
Pearson's sample correlation coefficient (r)

H0 :Pretest and posttest scores do not differ
sinificantly.
Let 1 : Average score of population before
applying method.

2 : Average score of population after
applying method.
H0: 1 =  2 (means of the two groups are equal)
Verses
Ha:1<2
Under H0 the best stat is pair t test 
tcal = 11.3541
ttable = 1.6525
tcal>ttable 
Therefore reject null hypothesis i.e. H0 and
accept Ha, accept 1<2
i.e.  Average score of students is increased due to
use of computer aided learning method.

RESULTS  AND  DISCUSSION 

"Computer Aided Instructional Tool Evaluation
Scale" which was developed to analyze the
effectiveness of interactive instruction CDs as an
instructional tool designed through the college
students consist of four different subscales
determined as "Content Features, Visual
Features, Audio Features, Audio-Visual
Features'. According to the findings the
"Audio-Visual Features" of interactive
instruction CDs which was designed for college
students are qualitatively sufficient enough for
instructions. Fig. 1 

Variable 1 Variable 2
Mean 43.075 65.845

1067.95072
Variance 194.8636935 9
Observations 200 200
Pearson
Correlation 0.50248852
Hypothesized
Mean Difference 0
df 199
t Stat -11.35410992
P(T<=t) one-tail 1.16928E-23
t Critical one-tail 1.652546747
P(T<=t) two-tail 2.33856E-23
t Critical two-tail 1.971956498

t =

Table 5 : t-Test- Paired Two Samples
for Means

cov(x.y)
var (x). var (y) 

r =
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As the t table value of 11.3541 exceeds t critical
value of 1.6525 for one tailed test at the 5% level
of significance, we rejected null hypothesis con-
cluding that audiovisual self-instructional mate-
rial set by investigator on management of
domestic solid waste management and related
health aspect can raise the knowledge of survey
respondents i.e. the students.

CONCLUSION

Initial score of pretest was found less than that of
final score of posttest of survey respondents,
when lecture with power point presentation was
delivered, signifies that, there is increased
awareness regarding domestic waste manage-
ment and related health aspects, i.e. significant
difference in attitude of students. As well as
there is considerable difference in student's
knowledge about domestic waste management
and related heath aspect after learning with the
help of strategies developed by investigator.
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