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ABSTRACT

The present study is an empirical investigation into the effect of air
pollution on aggression, anxiety and academic achievement of 1724
secondary school children (of classes VIII, IX & X and of 12 to 15
years of age) in Dhaka city. Two sample groups of children — one

=848) from high air polluted area and the other (N=876) from low
air polluted area (according to the report of the Department of
Environment-DoE, Bangladesh) were selected. Three separate
scales — The Air pollution Scale for Children (APSC) developed by
the researcher himself, separate Bengali versions of anxiety and
aggression scales from the Personality Inventory for Children (PIC-
Wirt, et al,1990) were used. APSC was administered on two groups

of children and the aggression scale and the anxiety scale were used

on the parents of the children. The results of annual examination of
the children for two consecutive years were used as their academic
achievement. It was hypothesized that children group affected with
high air pollution (HAG) would show (a) higher aggression,

(b) higher anxiety and (c) low academic achievement than children
group who are less affected with air pollution (LAG). Result
analyzed through t-test confirmed the three hypotheses.



CONTENTS

Declaration
Certificate
Acknowledgement
List of tables

List of figures
Abstract

Contents

Chapter-1: Introduction and Review of Literature
1.1 Air pollution

1.2 Aggression

1.3 Anxiety

1.4 Academic Achievement

1.5 Adverse effect of air pollution

1.6 Justification of the study

1.7 Objectives of the study

Chapter-2: Method and Procedure
2.1 General Plan of Research

2.2 The sample

2.3 Measuring Instruments

2.4 Procedure

Chapter-3: Results and Interpretation

3.1 Aggression of children in high and low air polluted area

3.2 Anxiety of children in high and low air polluted area

3.3 Academic Achievements of children in high and low air
polluted area

3.4 Relation between Aggression and Anxiety and Academic
achievement

Chapter-4: Discussion and Conclusion

4.1 Findings of the study

4.2 Problems and Short Comings of the Study

4.3 Indications for Future Research
References
Appendices
Appendix-1. The Air Pollution Scale for Children (APSC)
Appendix-2(a) A Bengali Version of The PIC
Appendix-2(b) Answer Sheet

Page No.

1i
ili
iv
vi
vii
viil

13
21
28
29
33
34

35
35
37
60

65
72

79
86

&9
99
100
102

116
118
137



CHAPTER-1

Introduction and Review of Literature |

/\/




INTRODUCTION AND REVIEW OF LITERATURE

Now a days air pollution is one of the greatest environmental
evils. It is widely discussed because of the seriousness of this problem.
Generally speaking, susceptibility to the effects of air pollution is most
among infants, the elderly, and the infirm. It produces many types of
physiological and psychological problems such as headache, dizziness,
eye and nasal irritation, lassitude, collapse, asthma, aggression,
paralysis, silicosis, mental development, heart attack, anxiety, lung
cancer, pulmonary diseases, academic achievement, etc. Pre-school and
school-going children are more sensitive to air pollutants. So the study
has been conducted on the children to know the adverse effect of air
pollution on their aggression, anxiety and academic achievement. The
key concepts were used in the study of air pollution, aggression,
anxiety and academic achievement to find out the relations among

these aspects. It is therefore necessary to have a brief discussion about

what these terms mean by.
1.1 Air pollution:

Fresh air is the most useful natural property. It helps human
beings more directly than any other natural property. In average, a
human being breaths 22000 times a day and inhales 16kg of air each
day (Rao, 1999). Generally, human beings can live for five weeks
without any food, five days without any water but not even five

minutes without air (Raju, 1997). The air is abundantly available over



the surface of the earth. It is not only a life-helping property but also
life damaging too. Ideal condition of the air, we inhale, contains
78.09% nitrogen, 20.94% oxygen, and 0.97% gaseous mixture of
carbon dioxide, helium, organon, neon, Xenon, krypton, ozone and the
inorganic gases mixed with the amount varies with time and place. The
balance among these air components maintains the well-being of a
man. But when the balance among these components is disturbed, or
the presence in it of any substance that is not a part of the normal air, it
is called air pollution. In general, air pollution is the presence of foreign

substance in the air. Some specific definitions of air pollution are as

follows:

Painter,D.E. (1974) defined air pollution as the presence in the
out door atmosphere of one or more contaminates in a sufficient
quantity and prolonged duration which cause them to be injurious to
human health and welfare and animal and plant life and to interfere

with the enjoyment of life and property.

The American Medical Association (1961) defined air pollution
as the excessive concentration of foreign matter in the air which
adversely affects the well-being of the individual or causes damage to

property.

The Bureau of Indian Standard (1979) states that air pollution is
the presence in ambient atmosphere of substances generally resulting
from the activities of man, in sufficient concentration present for a
sufficient time and under circumstances which interfere significantly
with the comfort, health or welfare of persons with the full use of

enjoyment of property.
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mOrganizatign (WH—ma— 1961) states a legal definition
of air pollution as the presence in the outdoor atmosphere of substances
or contaminants put there by man, in quantities or concentrations and of
a duration as to cause any discomfort to a substantial number of
inhabitants of a district which are injurious to public health or to
human, plant or animal life and property throughout the state or

throughout such territories or areas of the state as shall be affected

thereby.

According to the Department of Environment of
Bangladesh(1995) pollution means such contamination, or other
alteration of the physical , chemical or biological properties of air,
water or soil, including change in temperature, taste, turbidity, odor or
any other characteristics of these or such discharge of any liquid,
gaseous, solid, radioactive or other substances into air, water or soil or
any elements of the environment as will or is likely to create nuisance
or render such air, water, or soil harmful, detrimental or disagreeable to
public health or to domestic, commercial, industrial, agriculture,
recreational or other bonafide uses, including livestock wild animals,

birds, fish, plants or other forms of life.

From the above definitions, air pollution may be simplified as the
presence of pollutants in air in sufficient quantity and duration which
adversely affect the health and enjoyment of property of human beings,

animals and plants.



Major air pollutants:

Presence of foreign substances as well as pollutants in air may be
in the form of solids, liquids and gases which are produced by natural
and man-made activities. Naturally the occurring processes are dust
storms, volcanic eruptions, forest fires, sea spray, plant pollen etc.
Man-made activities like domestic, industrialized, civil construction,
smoking, traffic etc are the main causes of air pollution. There are

many kinds of air pollutants which are produced by these varieties of

sources. The major air pollutants are:

Carbon Monoxide: Carbon monoxide is a colourless, odorless and
tasteless gas. It is a poisonous gas, it is produced as a product of
incomplete combustion. When inhaled, it passes through the respiratory
system and combines in the lung with the haemoglobin in the blood to
carboxidehaemoglobin, and reduces the ability of the haemoglobin to
carry oxygen to the tissues. The affinity of carbon monoxide is some

200 times that of oxygen for attacking itself to the haemoglobin so that
low levels of carbon monoxide can still result in high levels of carbon

monoxide (Sethi & others, 1991).

Carboxyhaemoglobin levels of 2 to 5 percent effects are found to
the central nervous system, and levels greater than 5 percent are found
cardiac and pulmonary function changes. There is evidence that
carbonmonoxide concentrations are associated with excessive mortality
rate (Hexter & Goldsmith, 1971). Another study has been conducted by

Cohen et al. (1969), and shown that a relationship exists hgtween
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ambient carbon monoxide levels and heart attacks. There is ample
evidence that ambient air concentrations of carbon monoxide in major
traffic areas are high enough to produce significant effects on health

and created many kinds of health hazards such as heart disease, asthma

(Das,1999).

Carbon-dioxide: Petroleum, coal, natural gas, wood are used for fuel
in all organic substances, and produces carbon-dioxide directly or
indirectly. All living organisms inject carbon-dioxide in the
atmosphere. Mainly carbon-dioxide is taken up by plants in the process
of photosynthesis. The organic carbon-dioxide is returned to the
atmosphere through ‘carbon cycle’ and exist the equilibrium. But the
equilibrium of carbon-dioxide may be upset drastically by the
enormous increase in the combustion of fuels during this present time.
The indirect effects of carbon-dioxide on human beings are that it
forms a blanket of insulation around the earth and changes its

temperature, which affects all living organisms.

Sulphur Dioxide: Sulphur dioxide is a colourless, nonflammable, non-
explosive gas. Most of the total emission of sulphur dioxide is from
burning of fossil fuel by industries. It is an irritant gas which affects the
mucous membranes when inhaled. It is causing severe bronchospasms
at relatively low levels of concentration. Sulphurdioxide is more
intensivelyirritating to the eye, the skin and the respiratory tract.
Exposure to the high concentration of sulphur dioxide causes a

pronounced choking sensation and severe distress (Sethi, 1991).



Oxides of Nitrogen: Only two types of nitrogen oxides are thought to
affect human health, These are nitric oxide and nitrogen-dioxide. Both
oxides are potential health hazards. Animal mortality studies indicate
that nitrogen—dioxide is more toxic than nitrogen oxide. Nitrogen-

dioxide is known to cause occupational disease, it also affects to eye

and nasal irritations.

Hydrogen Sulphide: Hydrogen sulphide is a colourless gas. It is well-
known for its rotten egg like odour. Exposures to hydrogen sulphide for
short periods can result in fatigue of the sense of smell. Low
concentration of hydrogen sulphide causes headache, nausea, lassitude
collapse, comma and death. In 1950, peoples of the small town Poza

Rice, Mexico was affected from this gas and 320 people were
hospitalized and 22 died (Rao & Rao, 1999).

The principal natural sources of hydrogen sulphide are vegetation and
animal material. The important industrial sources of hydrogen sulphide

are those which the users of high sulphide fuels.

Ozone: Ozone is a colourless gas and is present in sufficient amount in
both the stratosphere and the troposphere. Stratospheric ozone is
generated by the action of ultraviolet light on molecules of oxygen and
troposphere ozone is generated by the action of ultraviolet light on
molecules of nitrogen dioxide. The sunlight acting on atmospheric
pollutants. Hydrocarbon emissions from other vehicles accelerate the
formation of troposphere ozone. High concentration of troposphere
ozone has deleterious effects on human health. Troposphere ozone is a

potent green house gas and may arise significantly to the problem of

global warming.



Fluorides: Fluorides present in air, range from those which are

extremely irritant and corrosive like hydrogen fluoride to relatively
non-reactive compounds. But fluoride is a cumulative poison even
under condition of prolonged exposure and in sub-acute concentrations.
Fluorides particulates are released in the air by brick factories,

aluminum smelters and phosphate works.

Lead: Most of the atmospheric lead comes from automobile fuel.
Typical samples contain between 2 to 4 grams of lead per liter with an
average of about 2.8 grams (Shethi, 1991 ). About 70% to 80% of the
lead in fuel is emitted by the automobiles as particulate. The emission
is less at low-speed driving and is more on high ways. The study of the
DOE has supported it. Result of this study has expressed that lead
levels are high in the areas with heavy traffic jam in Dhaka city. Urban

residents have greater levels of lead than rural residents (Sethi & Igbal,

1991).

Beryllium: Beryllium is released in atmosphere during the burning of
coal, but most of the affected persons who works in industries where
beryllium is produced or used. Beryllium has been shown to damage

skin and mucous membrane. It may cause cancer in lungs and bone

marrow.

Bismuth: In atmosphere bismuth is injected from the burning of coal.
The serious health effect of bismuth is kidney and liver damage in large

dozes.



Cadmium: Cadmium is a normal constituent of soil and water, and it 1s
usually mined from zinc ores. It is used in semiconductors,
electroplating bases, pve manufacture and batteries, and as an anti-
friction agent. Cadmium is dangerous because very small dose of
cadmium can result in vomiting, diarrhea, colitis and continuous

exposure causes hyper tension and cardio-vascular disease.

Nickel: Nickel is used in various forms for nickel plating such as a
catalyst, a mordant, and in ceramic glazes. It is injected in the air
through diesel engine, coal and tobacco smoking. Humans inhale nickel

as nickel tetracarbonyl and are affected with respiratory disorders, lung

cancer, etc.

Hydrocarbon Vapours: Hydrocarbons are organic compounds
consisting of hydrogen and carbon. They comprise the major portion of
coal, petroleum and similar products. Most of the hydrocarbon vapours
comes from automobiles in the air and have health implications such as

eye and respiratory irritation.

Insecticides: Insecticides are not only harmful for insects but also
poisonous for human. They can affect the central nervous system and

may attack other vital organs.

Radio active isotopes: The major sources of radio active air pollutants
are- (a) nuclear reactors, (b) experimental accelerators, (c¢) scientific
and medical use of radio active isotopes, (d) agricultural and industrial
use of radio active isotopes as tracers and (e) testing of nuclear bombs

in the atmosphere.
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The serious health effects are anaemia, leukemia, and cancer.

Radio active isotopes also cause genetic defects. It also shortens the life

span of an individual.

Allergic agents: It is generally recognized by medical personnel that
the air we breathe is the natural carrier of many microscopic organic
materials which may act as allergies. These organic materials are

present in yeasts or moulds, or in animal hair, fur, or feathers.

Plant Pollen: During spring season, lot of plant pollen is produced and
due to wind motion, it is spread very fast, which makes air pollution.
Pollen reacts in our body to such allergens occur mainly in the skin and

the respiratory tract.

Dust: It is an air suspension of irregular shaped mineral or other
particles of size with 1 to 200 microns. They settle under the influence
of gravity. It is generated by crushing, chipping, grinding and by
natural disintegration of rock and soil. Mainly, dust produces

respiratory disease, disease like silicosis, asbestosis etc.

Smoking: The dose of pollutants from cigarette smoking is high and
intermittent, relative to that from community air pollution. The effects
of cigarette smoking are more important than effects of air pollution as

far as causing lung cancer or chronic pulmonary disease when the

whole population is concerned.

Smog: The word ‘smog’ is supposed to have originated in Great Britain
as a short form of smoke-fog. The term may have been suggested by a

report on smog for deaths by H.A. des Venux in 1911. The report dealt
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with two occasions during the autumn of 1909 in Glasgow, Scotland,
where 1063 deaths were attributed to smoke and fog. In recent years,
atmospheric pollution has become increasingly critical. There have

been several catastrophic instances of smog resulting in serious injury

and multiple deaths.

Air Pollution Episodes:

Several disastrous episodes have focused attention upon air
pollution as a health hazard. They have attracted attention because of
illness and loss of life. The first episodes of modern times were the
disaster in Belgium’s Meuse Valley, in December 1930. At this
disaster, many people became ill and about 60 died. The second
disaster occurred at Donora Pennsylvania, USA. In it 20 persons died

and 13 persons severely affected by heart or respiratory disease.

In this time, many disasters have been occurred in many places in
the world, such as London, Los Angeles, New York, Mexico, Tokyo,
Bhopal etc. 4000 peoples died in London disaster, 168 died in New
York disaster, 22 died and 320 severe affected in Mexico disaster, 125
died in Bhopal disaster. The recent TSUNAMI and SIDR in south asia

have destroyed many lives.

Rajshabi University Librazp
Documentation Sectior
Documeat No...P.5..2%2.L,
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SOURCES OF AIR POLLUTANTS:

Pollutants present in the air are produced by natural and man-
made activities. Naturally occurring processes such as dust storms,
volcanic eruptions etc, and man-made activities such as industrial and

civil construction operations create pollution. Various sources of air

pollution are discussed below.
Natural Sources:

Dust Storms: Dust storms are produced due to wind circulation around

the planet Earth. Global meteorological processes make the

environment with dust pollution, in some areas and in some occasions.

Forest Fires: volcanoes (eruption of lava from earth’s core) release lot
of solid particles, gases like sulphur dioxide and radiation. Heat waves
may be spread up to several kilometers. The surrounding areas are

greatly affected with heavy dust and pollution.

Sea Spray: Sea spray is a continuous phenomenon, which is a major

source of particulate (liquid droplets) pollution in the atmosphere.

Plant Pollen: During spring season, lot of plant pollen is produced and
due to wind motion, it is spread very fast, which makes the atmosphere

with dust pollution.

Many gaseous carbon compounds such as methane, carbon dioxide,
carbon monoxide, etc are emitted into atmosphere through biological
processes, volcanic eruptions, forest fires, natural gas seepage. Besides,

drought, flood, wind may produce pollution in inhaling air.
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Man-made Activities:

Domestic Pollution: It is generated by the domestic or household
activities or infection or using insecticides for cleaning and
maintenance of house. Even though it is not significant comparing with
other sources, but it contributes to affect the quality of municipal

sewage. Good house keeping methods may help to reduce the pollution.

Industrial Pollution: It is a major pollution generated by the man-
made activities. Among the industries, thermal power plants, chemical
plants, cement plants, paper milk, textile mills, brick fields and

tanneries etc. are the major sources of air pollution.

Traffic Pollution: It is considered as serious as industrial pollution
because of rapid and unplanned vehicular transport. The pollution

produced by the traffic may be in the form of exhaust gases,

particulates and noise etc.
1.2 Aggression:

Everyday people are shocked by the news of occurrences of war,
assault, terrorism, mugging, murder, riot, rape hijacking, suicide, child
abuse, bombing, acid throwing and clashes between groups in the
newspapers, magazines, radio, television and internet. All of those
occurrences are associated with aggression. Aggression is one of the
most prevalent forms of behaviour problem. Aggressive behaviour
involves actions that may result in physical or psychological injury to

another. Generally, physical acts such as killing, hitting, kicking, biting

etc, and verbal acts such as making
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threats, calling names, snubbing, abusing etc, are known as aggressive
behaviour. Aggressive behaviour can be direct such as killing, hitting,
biting or Kicking a person; again it may be indirect such as mob leader
may tell his followers commit a violence (Begum, 1990). Aggression is
accompanied by intention the behavior of harm. It is deliberately done
to inflict harm on the person. For example the act of the dentist who
intellects pain of his patients for drilling the cavities of his tooth cannot
be considered as an aggressive behaviour. But the assassin who pulls
the trigger and misses the victim is an aggressor because he intended to
do harm. Thus aggression is not by accident because one individual

intends to harm others (Feshbach, 1971; Tedschi, Smith & Brown,
1974).

Aggression leads to harmful and aversive consequences for others.
These aversive consequents include both physical harm as well as
psychological injury. When someone is assaulted, raped or killed it is
physical harm. But the effects of threats, insults, and shunning may be
regarded as the consequences of psychological injury. How ever, the
reactions to such consequents of physical and psychological harms may
vary. Aggression involves a victim who is a nursling participant is the
interaction. He or she must avoid the consequences that the aggressor

intends to instinct on him or her (Baron, 1977).

Psychologists have defined aggression in different views. Dollard
et, al (1939) defines aggression as “any sequence of behaviour the goal
response of which is the injury of the person toward whom it is

directed”. Similarly, Berkowitz (1981) has defined aggression as
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behaviour directed as toward the injury of target. Bandura (1973)

argues that aggression is a complex event and must take into
consideration not only an injurious intent but also social judgments that
determine which injurious act are labelled as aggressive behaviour.

According to Zimbarco (1969) aggression is physical or verbal

behaviour with the intent to injure or destroy.

Geen (1976) has defined aggression as the delivery of a noxious
stimulus by one organism to another with intent thereby to harm and
with some expectation that the stimulus will reach its target and have
its intended effect. Baron (1977) conceived aggression as any form of
behaviour directed toward the goal of harming or injuring another

living being who is motivated to avoid such treatment.

Through analysis of these definitions, certain peculiar qualities of
aggression have been revealed. Firstly, aggression is a behaviour
accompanied by inevitable emotions and attitudes towards a target
person or group. Secondly, aggression involves actions that harm or
injure either directly or indirectly to the target person or group. Thirdly,
aggression is a threat to the transgression of social norm which safe
guards the basic rights of the weaker person or group from stronger

ones.

Psychologists have offered various explanations which have
taken the form of different theories of aggression. These theories may
fall into following categories ; A. The innate-drive theory of

aggression.



B. The frustration — aggression hypothesis. C. The social learning

theory of Aggression.

A. The innate-drive theory of aggression:  This theory has been
proposed by the Nobel Prize winning ethologist, Konrad Lorenz
(1966). He held a similar view concerning the nature of human
aggression, and argued that aggression is a spontaneous, innate

readiness to fight, which is critical for the survival of an organism.

Lorenz advocates, aggression springs from an innate fighting
instinct that human beings share with other species. Lorenz also said,
this instinct is the natural product of evolution. To support this view,
Barash (1982) cited that the reason for instinct development would
include hunting, defense of territories, and competition among males
for females. For example, the adult males in a troop of baboons
constantly challenge each other for dominance. On the basis of this and
other observations of numerous animal species, Lorenz concluded that
aggression is a genetically based instinct behaviour. Instinct theories

and biological theories take the position that people are aggressive by

nature.

(1) Instinet Theory: The oldest and most controversial theory of
aggression is the psychoanalytic theory, developed by Freud (1939).
According to this theory, aggression stems from a powerful death
instinct possessed by all human beings. Freud seemed that instincts are

lodged deep in the unconscious id. These impulses kept
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from entering consciousness by the super ego, nevertheless greatly
influence behaviour, and generated within the body. If they are not
released periodically in relatively safe and non-harmful ways, they
soon reach dangerous level and produces aggressive acts. Many studies
have been held with the same view point as the psychoanalytic
perspective (Hartman et al, 1949; Anna Freud, 1949). These studies
maintained that aggression constantly is generated within the body.
Unless the energy is neutralized or discharged in social acceptable
action, it could inevitably lead to destructive attack upon others or the
self. In other words, sometimes psychoanalytically based psychiatrists
and psychologists encourage people to discharge their dammed-up
aggressive feelings by ventilating hostility that is referred to catharsis.
The idea of catharsis has been little supported by direct evidence but

most of the study has shown that it has no effect or actually lead to

aggression .(Quanty, 1976 ; Baron, 1983 ; Watson et. al 1984)

(2) Biological theory: Biological theories differ from the earlier
instinct theories because they attempt to identify specific biological
mechanism that excite people to aggression .Here mentioned only the
role of the various parts of brain and of genetic and hormonal factors

.Some neural centers give rise to aggression when stimulated (Moyer,
1971).

The hypothalamus and the amygdala seem to be involved in some types
of aggressive behaviour. There appears to be a complex chemical and
anatomical specification of the brain mechanisms controlling

aggression.
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Some types of aggressive behavour in humans are often related to
brain disorders. For example, brain disease of the limbic system or of
temporal lobe has sometimes been found in persons exhibiting a
discomfort syndrome characterized by senseless brutality, pathological

intoxication, sexual assault or repeated serious automobile accidents.

Research has focused on the relationship between aggression and
hormones. Maccoby and Jacklin, (1980) have argued that there are
definite sex differences in aggressive behaviour. They also mentioned
that males are more aggressive than females because of hormonal
difference. Edwards (1971) study has supported it. He has shown that
female animals that have been injected with male sex hormones often
display increased aggressive behaviour. This argument has been
vigorously attacked by other researchers (Eron, 1980; Tiger, 1980),
who state that the sex difference in aggressiveness are due to learning
and socialization rather than due to differences in hormones. One of the
major battle grounds for proponents and opponents of the biological
theories centers on whether or not sex-differences in aggression can be
found in young children presumably if these sex differences are found
only at later age. Learning rather than biological predisposition must

play a role in aggressive behaviour. However there were no conclusive

answers to this issue.

B. Aggression as an elicited drive: According to this idea, aggression

stems mainly from an externally elicited drive to harm or injure others.



MSiVC rescarch of some social
psychologists (Dollard, Doob, Miller, Mowrer & Sears, 1939), and it 1s
known as “Frustration-aggression hypothesis” This theory proposed
that frustration always leads to aggression, and that aggression is
always the result of frustration. But the research of Seligman (1975)
has demonstrated that frustration does not always lead to aggression

such as it can cause depression and lethargy; likewise, aggression to

make money does so because they are frustrated.

In a later, Leonard Berkowitz (1969) has proposed a revised
frustration-aggression hypothesis which have stated that frustration-
aggression hypothesis should be attended in at least three ways. Firstly
aggression is a behaviour accompanied by inevitable emotions and
attitudes towards a target person or group. Secondly, aggression
involves actions that harm or injure others directly or indirectly to the
target person or group. Thirdly, aggression is a threat to the
transgression of social norm which safeguards the basic rights of the

weaker person or group from stronger ones.

Frustration aggression hypothesis defers markedly from
instinctual theory of aggression. Berkowitz argues that goal directed
behaviour that is blocked (frustration) might combine with other
emotional arousal to determine the aggression focused on the
individual. This impulsive emotional arousal component is greatly

affected by situation cues and can even be regarded as conditioned



responses to external cues (Berkowitz & Frodi, 1977). Thus it appears

that it is necessary for there to be some frustrating event that combines
with impulsive emotional arousal to determine the level of aggression

displayed.

c. Aggression as learned social behavior: In recent years a third
theoretical perspective regarding the nature of human aggression, the
social learning view, has gained increasing support. This view regards
aggression mainly as a specific form of social behaviour, a form, that is
both acquired and maintained in much the same manner as many other
forms of behavior. According to the supporters of this general position
(Bandura, 1973; Baron; 1977, Zillman; 1979) human beings do not
show aggression either because of built in urges towards such
behaviour or because of aggressive drives, aroused through frustration.
Rather they engage in aggressive actions because (1) they have learned
such responses through past experiences, (2) either they receive or
expect various forms of reward for performing such behaviour and (3)

they are directly encouraged to be aggression against others by specific

social conditions.

However, Bandura (1973) argues that aversive experiences can
lead to emotional arousal and individual considers another external cue,
the consequences of the action before determining which course of
action to be followed. Some individuals will react to an insult by
submission; others may show somatic effects of resort to drugs. The

choice depends upon past experience such as various social learning.
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On the other hand, Khan (1986) states that when a person is
insulated or attacked, his emotional arousal increases, and the indices
are sufficiently clear to interpret this arousal as anger. This anger
determines, according to Konecni (1975), the level of aggressive
behaviour, the more intense the anger, the more aggressive the
response, The aggressive response reduces the level of physiological
activation ( Hokanson, 1970) and in diminishing in this war the feeling

of anger causes a decrease in the subsequent aggressive behaviour.

1.3 Ancxiety:

Anxiety 1s a complicated and painful state that is marked by disquiet,
alarm or dread and accompanied by some degree of autonomic nervous
system arousal. It is an unpleasant feeling that engages tense, worry and
diffuse uneasy to person. The anxious person is over sensitive in
interpersonal relationship and frequently feels inadequate, insecurity,
uncertainty, helplessness and depressed. Commonly an anxious person
complains of muscular tension, especially in the neck and upper
shoulder region, chronic, mild diarrhea, frequent urination and sleep
disturbances that include insomnia and nightmares. He perspires
profusely and he shows cardio- vascular changes, such as elevated
blood pressure and increased pulse rate and heart palpitation. It is often

reflected in strained postural movements.



According to Rowe (1975), anxiety is a diffused feeling
stemming from anticipated danger the source of which is
unidentifiable. Anxiety has been defined by Zimbardo (1961), as the
experience of apprehension, tension and dread without an appropriate
casual determinant. According to Altrocchi (1980), anxiety represents
a painful state of heightened tension that markedly disturbs
psychological equilibrium. Lang (1968) defines anxiety very shortly.
He argues that anxiety is an assumed notion, having no physical
existence. According to Feldman (1999), anxiety may be a learned
response to stressing stimulus. Lang (1969) has offered a three system
model which is interconnected to understand the construction of
anxiety. According to the three system model, anxiety may be
construed in terms of thoughts such as “I am frightened” physical
sensation or feelings such as increased heart rate, sweating tension, or
behaviours such as avoiding a situation or running way. In fact all
human behaviour is based on the avoidance of anxiety. So anxiety is

directly or indirectly involved in our everyday behaviour .

Theorists and therapists have expressed different opinions about
the origin and nature of anxiety. These opinions can be summarized
into the four major theoretical perspectives. These are- A. Biological

theories of anxiety, B. Psycho analytic theories of anxiety,

C. Behavioural theories of anxiety, D. Cognitive theories of anxiety.



A. Biological theories of anxiety: It is undisputed that a biological
process is associated with anxiety. Most of theorists have considered
that individual’s difference experience of anxiety reflect their different
bio-chemical make-up and brain function. To understand the brain and
bio-chemical process associated with anxiety it is first necessary to
know basic neuro-anatomy. The brain may be divided into three areas.
These are the fore brain, the mid brain and the hind brain. The fore
brain area is the center of intelligence and reasoning, the mid brain
area, or limbic system, and particularly amygdala, are associated with
emotions. The hind brain is the most primitive area of the brain
responsible for homeostasis. This area includes the hypothalamus and
pituitary gland that are the mediator of the biological anxiety and stress
responses. Brain is the main parts of the human nervous system, and
the neuron is the basic unit of it. It is so important to understand
something of the mechanisms of the brains, and transmission of
sensory information and responses. Sensory information responses are
transmitted along neuronal pathways, like electrical impulses, and
nature chemical. These neuronal pathways include several hundred
inter connections which may be to other neurons, to muscles, or to
glands. In this pathway a neuron interconnects with other cells but do
not touch physically, it is called synapse. The synaptic junction must be
bridged by the release of chemical transmitters from the nerve ending
into the target cell in order for any electric pulse. The effect of

different chemical transmitter’s cell may be excitatory, inhibitory

or modulatory. It is important because low levels of neurotransmitter



substances are linked with the presence of abnormal levels of anxiety

and depression. To support this view, there may be considered the use
of drugs in controlling anxiety states. The benzodiazepine class of
tranquilizers includes diazepam, lorazepam, mimics, the action of
gamma-aminobutic acid, the brain’s most common inhibitory
neurotransmitter. By the gamma aminobutic acid receptors sites, the
benzodiazepines allow the action of three major transmitters

substances, serotonin, nor-adrenalin and dopamine to become enhanced

(Powell & Enright, 1993).

Other theorists have sought to study the possibility of a genetic
link in the experience of anxiety. These studies might help to clarify the
biological involvement into anxiety. Slater and Shields (1969) have
cited 41 percent concordance for anxiety related disorders in
monozygotic twins as compared with 4 percent for non-identical twins.
Here it is important to note that identical twins often experience

“identical environments” as well as genes.

Eysenck (1967) has suggested that individual differences in the
experience of anxiety may occur as a result of the inheritance of a
particular genetic make-up that predisposes the individual toward high
or low emotional liability. A number of studies by Marks & Lader
(1973) and Martin (1971) have clearly demonstrated that heredity may
play a role in susceptibility to anxiety reaction. For example, some may

be born with more sensitive autonomic nervous system than others.



B. Psycho analytic Theories of Anxiety: Psycho analytic Theories of

Anxiety had been described in to two titles: Freudian theory and Neo-
Freudian theory.

(1) Freudian theory: Freud (1936) distinguished between three
different types of anxiety and these are anxiety of reality, moral
anxiety and neurotic anxiety. Anxiety of reality is possessed by
everyone and refers to the capacity to respond to real danger as it
occurs in the external world. Freud states that it is preparing the person
faced with danger. According to Freud, the other two forms of anxiety

are those which cause psychological problems.

Freud believed that the human personality might be
conceptualized as having three basic parts; the id, the ego and the
super ego. The id is present from birth and it is the source of all
psychic energy. The ego develops out of the id and acts as a restraining
force. The super ego may be roughly equated with a super conscience
derived from the child’s early experiences of reward and punishment
and moral values of the parents. All human behaviour stems from the

complex inter play of these three psychic forces.

Freud suggests that the first experience of anxiety occurs as a
result of birth. Beside this, moral anxiety refers to a fear of punishment
by the super ego for failing to abide by normal standards. As a result of
actual or potential behaviour directed by the id, such anxiety takes the
form of guilt and shame, and neurotic anxiety is a result of the
experience of the threat of the id to overwhelm the ego, with the

consequent socially unacceptable expression of pleasure-seeking or

aggressive behaviour.



(2) Neo-Freudian Theory: These theories were developed in a result
of dissatisfaction with what was seen as Freud’s overemphasis on the
importance of biological impulses, particularly sex. According to Neo-
Freudians, human personality develops largely as a consequence of
social influences. They believe that anxiety develops not at birth but
later. They also regard the actual or potential frustration of dependency

needs arousing anxiety.

C. Behavioural theories of anxiety : These theories have been
developed on the basis of learning principles. According to this theory,
anxiety has been evolved through a process of learning. Watson &
Rayner (1920) pioneered the research into a behavioural theory of
anxiety. They demonstrated that anxiety, especially, phobia can be
acquired through a process of classical conditioning. Mowrer (1947)
has extended this work by suggesting a two factor theory for the
development and maintenance of phobia. According to the two factor
theory, initially fears develop through classical conditioning but reduce
through instrumental conditioning. For example, not only a person
acquires fear but also subsequently he learns to reduce this fear by

avoidance.

Theory of preparedness, which is a combination of biological and
behavioural theory, is proposed by Seligman (1971). It may also help to
understand how fears become conditioned. It suggests those stimuli for
which individuals are biologically “prepared’ have been shown to

conditioned more rapidly than unprepared stimuli.



Generalized anxiety disorders are developed in a similar manner:
a neutral stimulus is associated with an unpleasant experience and the

individual subsequently shows a conditioned emotional reaction.

Bandura (1969, agreed that fear and anxiety are learned, but has
suggested four possible mechanisms for this learning: Those are
classical conditioning, vicarious experience, symbolic instruction and
symbolic logic. Bandura mentions that classical conditioning is not
enough to develop anxiety, it depends upon accurate perception of the
situation. This view attests to the importance of a combination of
learning principles together with role of individual’s social perception
in the development of anxiety disorders. To supports this view, many
clinicians (Lief, 1967; Portony, 1959) have noted that anxiety reactions
tend to occur in people from a middle class back ground. This tendency
may reflect the middle class emphasis on security, status and planning

for future as opposed to enjoying the present.

D. Cognitive Theories of Anxiety: Cognitive theories were developed
largely as an explanation and treatment approach for depression. More
recently they have been applied to the field of anxiety. Cognitive
theorists believe that it is not events or problems which cause anxiety
or stress but rather it is the person’s interpretation of these events that
may lead to this problem. According to cognitive theory, anxiety is
maintained by the mistaken or dysfunctional appraisal of a situation
leading to perception of danger. Beck (1985) has offered that the

anxious person’s preoccupation with danger is manifested by the



28

continuous involuntary intrusion of automatic thoughts, either visual images

or verbal self=statements, whose content involves potential physical or
mental harm.

1.4 Academic Achievement: Academic achievement is an important factor
in man's life. It serves as a basic tool for cach and every professional
individuals specially those who are to be selected for key posts in the public
and private sectors. It is an established fact that persons with high academic
achicvement are considered to show high standard pertarmance in their own
line of work in the field of science, economics, technology, education,

health, commerce etc. That is why cach and every protession gives more

importance to a standard academic achievement in selectng individuals for
its key posts. An overall development of the country depends on people with
high academic qualification. So it is said that education is the backbone of a
nation. It is the prime need of the society to make people educated. 1t is also
said that a child to day is the hopes and aspirations of the future ofa nation.
Therefore every parent, guardian, tcacher and the clite ol the socicty feel that

each and every child must acquire some standard academic achievement Lo

serve his nation.

The foundation for high academic achievement is based at childhood
provided and it should be given every facility to develop his/her innate
potentialities and be cared with proper guidance. The educatinal institutions
as well as the environment in which the child studies and lives should be

made free from all hazards of lile.

The merit ol the child, the teaching-lecarning process, the physical
| environment, mental health and hygiene even the child's relationship with
teacher and the surrounding .environment play important role in the
achievement of academic quality. But cnvironment with any kind ot
pollution is sure to have some adverse effect in the child's lcarning, ability
(Nishat, 2001)

In general, children's total marks in the annual cxamination are

considered as academic achievement.



ADVERSE EFFECTS OF AIR POLLUTION:

An address of the honorable minister of Bangladesh Govt,
Ministry of Environment, and the Annual Report of the World Bank
has expressed the seriousness of air pollution. Both said that more than
3000 people die in Dhaka city every year because of air pollution (The
Daily Inquilab,9 February,2002). Yobaida Khorana in the World Bank
said on a seminar in Dhaka, about 350000 children died of air
pollution (The Daily Prothom Alo,17 may,2006). Statistical report
about the patients of different hospitals in Dhaka city stated that
generally most of the children are affected with air pollution and suffer
from many kinds of diseases. Different air pollutants affect on human
beings. When carbon monoxide is inhaled, it passes through the
respiratory system and combines in the lung with the haemoglobin in
the blood to carboxidehaemoglobin, and reduces the ability of the
haemoglobin to carry oxygen to the tissues. The affinity of carbon
monoxide is some 200 times higher than that of oxygen for attacking
itself to the haemoglobin so that low levels of carbon monoxide can

still result in high levels of carbon monoxide ( Sethi & others, 1991).

Carboxyhaemoglobin levels of 2 to 5 percent effects are found in
the central nervous system, and levels greater than 5 percent are found
cardiac and pulmonary function changes. There is evidence that carbon
monoxide concentrations are associated with excess mortality rate
(Hexter & Goldsmith, 1971). Another study has been conducted by

Cohen et al.(1969), and percipienced that a relationship exists between
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ambient carbon monoxide levels and heart attacks. There is ample

evidence that ambient air concentrations of carbon monoxide in major
traffic areas are high enough to produce significant effects on health

and created many kinds of health hazards such as heart disease, asthma
(Das,1999).

The equilibrium of carbon-dioxide may be upset drastically by
the enormous increase in the combustion of fuels during this present
time. The indirect effects of carbon-dioxide on human beings forms a

blanket of insulation around the earth and changes its temperature,

which affects all living organisms.

Sulphur dioxide is causing severe bronchospasms at relatively

low levels of concentration.

Animal mortality studies indicate that nitrogen—dioxide is more
toxic than nitrogen oxide. Nitrogen-dioxide is known to cause

occupational disease, it also affects to eye and nasal irritations.

Exposure to the high concentration of sulphur dioxide causes
pronounced choking sensation and severe distress (Sethi, 1991).

Exposure can also cause serious inflammation of conjunctiva of the
eyes and irritation of the nose and throat. Moist air and fogs probably

increase the danger of sulphur dioxide greatly.

Low concentration of hydrogen sulphide causes headache,
nausea, lassitude collapse, comma and death. In 1950, peoples of the
small town Poza Rice, Mexico were affected from this gas and 320

people were hospitalized and 22 died.
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High concentration of tropospheric ozone has deleterious effects
on human health. Tropospheric ozone is a potent green house gas and

may arise significantly to the problem of global warming.

Most of the atmospheric lead comes from automobile fuel.
Presence of excessive amount of lead in inhaling air affects on
aggression, paralysis and the development of intelligence, as shown by

Hileman (1987). Similar studies were supported it (Roy,1992;
Das, 1997 ).

Urban residents have greater level of lead than rural residents
(Sethi &lgbal, 1991).Kaiser et al (2001) have conducted a study in
Dhaka city and shown that blood lead levels in children are still high.
Beryllium has shown to damage skin and mucous membrane. It may

cause cancer in lungs and bone marrow.

The serious health effect of bismuth is kidney and liver damage

in large doses.

Cadmium is dangerous because very small dose of cadmium can
cause to vomiting, diarrhoea, colitis and continuous exposure and

causes hypertension and cardio-vascular disease.

Human beings inhale nickel as nickel tetracarbony and are

affected with respiratory disorders, lung cancer, etc.

Most of the hydrocarbon vapours have health implications such

as eye and respiratory irritation.

Insecticides can affect the central nervous system and may attack

other vital organs. The serious health effects of radio active isotopes are
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anaemia, leukemia, and cancer. It causes genetic defects. It also

shortens the life span of an individual.

Dust produces respiratory diseases like silicosis, asbestosis etc.
The effects of cigarette smoking are more severe than effects of air

pollution as far as causing lung cancer or chronic pulmonary disease

when the whole population is concerned.

The economic valuation of the air pollution revealed that between
121 to 353 million dollars per year can be saved in Dhaka as health cost

if the pollution level is reduced to the proposed national standard
(Khaliquzzaman, 2005).
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Justification of the Study:

Bangladesh is a country with high density of population. Its cities
and towns are over crowded. Hence the air pollution in a small area
causes a greater but sustained physical and psychological depreciation
to a large number of people which creates unbearable condition for city
dwellers. The causes by which the air is polluted are present in almost
all cities and towns. Besides the lack of consciousness of our people
about the consequences of air pollution is very apparent. Moreover,
there is no accurate measure or statistics about sustaining loss about
who, where, how are affected. Therefore the present study is a humble
attempt to investigate into how much our school children are affected
by such air pollution and to observe to what extent they are affected by

aggression and anxiety, and how their academic achievements are
affected.
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Objectives of the Study:

The main objective of the study is to find out the adverse effect
of air pollution on children’s aggression and anxiety, and its relation to
their academic achievement. More specifically the objectives of the

study are 1dentified as follows.

i. To identify the school children who are affected with high

air pollution.

ii. To find out the relationship of air pollution with aggression

and anxiety of the school children.

iii. To find out the relationship between air pollution and

academic achievement of school children.

Hypothesis of the Study:

In view of the above discussion and objectives, the following

hypotheses were framed:

i.  Children who are highly affected with air pollution are
likely to be more aggressive than those who are low

affected.

ii. Children who are highly affected with air pollution are

likely to be more anxious than those of the low affected.

iii. Children affected with low air pollution would show better

academic achievement than high affected ones.
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THE METHOD

2.1 General Plan of research

The research plan involves a survey with questionnaires. For this
purpose, the Air pollution scale for children (APSC) as developed for
this study and the Personality Inventory for Children (PIC) were
administered on 2000 parent-child dyads to collect necessary data. The
Academic Achievement as results of annual examination for two
consecutive years of the children was collected from their respective
school records. The subjects were divided into two groups on the basis
of report of the Department of Environment (DoE) about the state of
air pollution in Dhaka Metropolitan City. One from high air polluted
arcas and the others from low air polluted areas were selected. After
administering the scales, all the data were processed through computer

programme using necessary statistical techniques

2.2 The Sample

The study was carried out on a sample of 2000 school going
children in two types of residential areas of Dhaka Metropolitan City.
One was the low air polluted area and the other was high air polluted
area. These areas were selected on the basis of the report of DoE (2005)
about the state of air pollution in Dhaka Metropolitan City. According
to the DoE report, the north—eastern part (Cantonment-Gulshan-
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Baridhara)of Dhaka city is literally better than other areas in terms of
air quality (Dhaka city state of Environment, 2005). And the air quality
of the old part of Dhaka city is worse. This report has expressed that
Hazaribug, Lalbug, Kotwali, Suttrapur, Motijhil, Dhanmondi,
Mohammadpur areas are the more air pollution prone areas and Uttra,
Baridhara, Cantonment, Gulshan ,Badda, Khilgoan are the less air
polluted areas (Pollution zone of Dhaka city by pollution type -58). The
present study considers Gulshan,Uttara,Baridhara and Badda as low air
polluted areas and Hazaribug, Lalbug, Kotwali and Sutrapur were
considered as high air polluted areas. The total number of subjects
(2000) were equally divided into two groups (1000 from schools of
high air polluted area and 1000 from schools of low air polluted
area). The children were from classes VIII, IX & X and of 12 to 15
years of age. The list of children was collected from the headmaster of
the respected schools from which every third was selected for the
sample needed. The same procedure was followed to select the
necessary sample from both areas. Initially, the APSC was
administered on subjects of both areas. But due to certain unavoidable
circumstances such as ambiguous home address, failure to collect
school-results, incomplete test result sheet etc answer sheet (responder)
of 152 children of high air polluted area and of 124 children of low air
polluted area were rejected. Finally, 848 children (410 boys and 438
girls) from high air polluted areas and 876 children (425 boys and 451
girls) from low air polluted areas were retained for final study. Sample

distribution on area wise i1s shown in the table below.
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Table-1: Sample distribution on area wise.

Type of area | Name of area Ngf:;g:;?f Total

Hazaribagh 330

High air Lalbagh 150 348
polluted area Kotwali 182
Sutrapur 156
Gulshan 340

Low air Uttara 85 876
polluted area Barridhara 188
Badda 263

2.3 Measuring Instruments

The selection of measuring instruments for the study depends on
the object of study, using sample, duration of the study, competence of
investigator, ethical consideration etc. In view of these considerations,
data were collected through two questionnaires in this study. The Air
Pollution Scale for Children (APSC) was used to measure the
children’s affected level with air pollution and the Personality
Inventory for Children (PIC) was also administered on the children’s
parents to measure children’s aggression and anxiety. Following are

description of the two questionnaires:

2.3.1 The Air Pollution Scale for Children (APSC):- APSC is a five -
point scale in the Likert type. It was developed by the investigator

himself. The development of this scale followed a number of stages.
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Toiiily the investisator coliogied Giliorest Bipes of psychological and
physiological problems of the children who were affected with air
pollution. These behavioral problems were collected on the basis of
various diseases caused by air pollution and its adverse effect on the
children in Dhaka city. The bases include recent researches, specialist
doctors’ opinion, reports in newspaper and magazines, opinion of the
environmentalists, annual report of DoE (2005) ctc. Thus a list of 65
such behavioral problems was prepared. The list was distributed to
three child health practitioner medical specialists. The specialists sorted
out the list separately and ultimately 42 problems were retained. The

medical practitioners also reported that these problems may vary from

one area to another.

After sorting out the problems the investigator prepared
statements for each problem. Thus 42 statements were prepared on 42

selected problems.

In preparing the statements the following precautions were taken:

i. The statement which referred to the past rather than present

was avoided.
ii. Factual statements were not excluded.

iii. The statements irrelevant to the psychological or

physiological conditions were excluded.

iv. The language of the statements was made very simple, clear

and direct.
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v.  The statements were short and rarely exceeded twenty words.

vi. Attention was given to sentence structure and choice of

appropriate words.
vii. Unknown vocabulary words were not used.
viii. Negative statements were avoided.
ix. Double meaning statements were excluded.

X. Statements which were likely to be endorsed by almost every

one or by almost none were avoided.

A 5-points scale was provided with each statement. The subject was
required to read each statement carefully and decide to what extent the
idea expressed in the statement was applicable to himself/herself to
evaluate the appropriateness of each item with the specific response by
marking one of the number of scale points. The number of scale points

indicate the intensity of affected level with air pollution were as

follows.

1 2 3 4 5

| | | | |

Very low Low Moderate high Very high

Having thus prepared the list of statements, each of the statements was
thoroughly scrutinized by three judges .They included the profession of

teaching psychology. First of all, Each judge examined the structure of
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each statement, and then determined whether the idea expressed in it
was appropriate or not. Thus the three judges scrutinized the
construction and style of expression of the statements independently. In
some cases arrangements were made to meet the three judges together
to reach an agreement with the statement after a modification in the

structure. Thus in final assessment only 42 statements were retained in

the original list of the inventory for pilot study.
The Pilot Study

A pilot study is an essential part for the construction of any scale.
It helps to remove the operational defects of the scale in the final form.
Having prepared the questionnaire, the pilot study was conducted using
42 items. The main purpose of this study was to find out the clarity and
the differentiating power of the items. The basic consideration was to
see whether an item could discriminate a high air pollution affected

child from a low air pollution affected one.

Sample of the pilot study: The pilot study was carried out on a small
sample of 100 subjects (58 boys and 42 girls) of the two schools of
Hazaribugh in Dhaka city. These two schools were situated in high air
polluted area in Dhaka city, and this selection depended on the basis of
the report of DoE. Children who were selected in the sample were the
students of classes Viii, IX, and X and their age ranged from 12 to 15

years. The subjects were randomly selected from 100 Students of these

two schools.
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T e
Application and Scoring: The prepared list of 42 items as a complete
questionnaire was distributed to each subject. The subject could not

understand the view of its application. To the right of each statement

was provided a 5- point scale. The scale points ranged from 1 to 5
expressing the level of agreement as “very low”; “low”, “moderate”,
“high” and “very high” respectively. A written instruction was
provided on the upper portion of the first page of the questionnaire in
which the respondents were instructed to indicate their agreement by
marking a number on the scale points. In this way each subject
completed the questionnaire in the presence of the interviewer. After
this, the questionnaires were scored in following way, a credit of 1 was
given for “very low’’ response, 2 for “low”, 3 for “moderate”, 4 for
“high” and 5 for “very high” response. Thus for 42 items the total score
ranged from (42x1)=42 to (42x5)=210. The score above mean was

considered to be highly affected with air pollution and that of below

was considered to be less affected with air pollution.

Item Analysis & Item Selection: In the item analysis and item
selection, both the methods of finding the discriminative power (DP) of

each item and the correlation method for internal consistency of the

items were followed.
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When the mmm was used, the
scores obtained by each subject on all items were summed up and the
total scores for all the subjects were arranged in order from the highest
to the lowest. The first and the fourth quartiles of these score were
calculated. Hence subjects who fell below Q1 and those who fell above
Q3 were sorted out and the means for each item were calculated.
Moreover the scores for each subject who fell below Q1 were totaled
for all the items and averaged out. Similarly the score for each subject
who fell above Q3 were totalled for all items and averaged out. Thus
two means for each item, of both the highest (above Q3) and the lowest
(below Q1) were found out. This two means of each item were
compared for item selection. The difference between two means
obtained by this method is known as the DP - This method clearly
indicated that the item to be selected should have at least a DP of above

0.50. The DP for each item is shown in table below :



Table-2: Showing the DP of each item of APSC.
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Ttem Mean | Mean Teiii Mean Mean |
o (above | (below | DP 56 (above | (below | DP
Q3) | Q1) Q3) Q1
1 1.92 + 097 | 0.95 22 3.04 1.36 | 1.68
2 3.20 1.64 | 1.56 23 3.48 1.20 2.28
3 240 1.16 | 1.24 24 232 1.20 1.12
4 3.3 1.24 | 2.08 25 2.08 1.60 1.02
5 3.48 224 | 1.24 26 3.44 1:52 1.92
6 7 1.32 | 2.00 27 3.88 1.60 2.28
7 2.92 1.24 | 1.68 28 3.48 1.56 1.92
8 3.48 1.52 | 1.96 29 4.12 1.44 2.68
9 3.12 1.76 | 1.96 30 4.04 1.44 2.60
10 2.48 1.50 | 0.98 31 2.68 1.08 1.60
11 3.56 1.72 | 1.84 32 3.08 1.68 1.40
12 2.88 1.92 | 0.96 33 2.36 1.16 1.20
13 2.96 1.36 | 1.60 34 3:12 1.48 1.64
14 3.32 235 || .97 35 2:.32 1.00 1.32
13 2.64 1.16 | 1.48 36 3.28 1.56 L2
16 3.04 1.56 | 1.48 37 2.84 1.04 1.80
1 3.68 2.04 | 1.64 38 3.44 1.40 2.04
18 2.96 1.16 | 1.80 39 2.92 1.04 1.88
19 2.16 1.12 | 1.04 40 2.80 .16 1.64
20 2.76 1.00 | 1.76 41 3.08 1.44 1.64
21 3.64 1.20 | 2.44 42 3.80 2.74 1.06
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In the correlation technique of item analysis, the total score for all
the items was correlated with each of the actual item score with the
formula of tetra-chotic co-efficient of correlation. Following this
technique the items whose score showed high positive correlation with
the whole test score, were selected and items with negative and low
correlation were discarded. For this purpose, the score of all items for
all 100 subjects were totalled separately, and calculated the value of the

co-efficient of correlation of each items with the whole test and level of

their P values is shown in the table below :

Table-3: Showing the co-efficient of correlation of each item of APSC.

Fem Co-efficient item Co-
of Levelof P | No | efficient of | Level of P
No . 2
correlation correlation

1 0.44 .001 22 0.42 .001
2 0.45 .001 23 0.55 001
3 0.57 .001 24 0.66 001
4 0.67 .001 25 0.42 001
5 0.39 001 26 0.61 .001
6 0.72 .001 27 0.36 001
7 0.79 001 28 0.58 001
8 0.64 001 29 0.65 .001
) 0.50 .001 30 0.61 001
10 0.41 001 31 0.52 001
11 0.70 .001 32 0.56 .001
12 0.35 .001 33 0.37 001
13 0.60 001 34 0.48 001
14 0.54 001 35 0.56 001
15 0.53 001 36 0.62 001
16 0.66 .001 37 0.36 .001
17 041 001 38 0.65 .001
18 0.68 .001 39 0.56 001
19 0.72 001 40 0.58 001
20 0.47 .001 41 0.71 .001
21 0.45 001 42 0.52 .001
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On the basis of these two processes of item analyses all 42 items
were retained in the final list of the scale. Because DP for all items
were 0.94 and above, and correlation co-efficient of all items were 0.35
and above which showed high positive correlation. Thus these 42 items

were selected in the list to constitute the scale in final form.

Validity of the Air Pollution Scale for Children (APSC): Validity of
any psychological test or inventory is defined as “The extent to which
the test or inventory measures what it purports to measure”.
Determination of validity involves an estimate of correlation between
the scores on the test or inventory with some measure of pure criterion.
But unfortunately such pure criteria are not available. So the researcher
have to depend on the self-rating or rating by peers in place of pure

criterion measure (Afsaruddin, 1987).

In developing this scale due consideration was given to different
factors in determining validity. Firstly, all the items of this scale were
sorted out on the basis of various relevant literature and studies and on
the comments of medical practitioners. Moreover the DP value of these
associated items between the high and the low air polluted groups was
also estimated through items analysis. This procedure of item selection

provides construct validity.

Secondly, the items prepared in the form of statements for each
of the behavioural problem of the child affected with air pollution and
the selected items have been evaluated in two phases by experts. In the

first phase, three child health medical practitioners sorted out 42
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zri)propriate beha\ms out of 65m
three professors of psychology earlier evaluated the statements which
formed the basis of 42 behavioral problems. All items were judged by
the experts independently. Thus the theoretical face validity of the scale

has been established as far as possible.

Thirdly, the long duration of the study makes the determination
of the concurrent validity possible. The Validity of the Bell Adjustment
Inventory was established by rigorous follow up studies over period of
30 years. Similarly validity of the Personality Inventory for Children
(PIC) was established over 30 years of studies. For the present scale, it
was not possible to make any attempt to make such a long study for
validation. Only short investigation was conducted to see the validation
of the present scale. For this purpose the two procedures have been
followed. One of them, the co-efficient of correlation has been
calculated between obtained scores of APSC of 35 children and the
doctor’s ratings of them. The co-efficient of correlation was found to be
0.58 which was significant at 0.01 level. In this way, 35 children were
selected from “Torun Shangha Biddya Niketon” at Hazaribagh in
Dhaka city and they were randomly selected from 105 children who
were the students of class VIII, IX and X, and their age ranged from 12
to 15 years. Two doctors (Clinician) examined each of the selected
children to indicate their affected level with air pollution. The affected
level with air pollution was rated by using a 7- point rating scale which

ranged from 0 to 6. The scale points were 0 = Absent, 1= Very low,2=
Low, 3= Moderate, 4= High, 5= Very high and 6= Severe. The doctors
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interviewed each child separately to indicate their affected level. Both
ratings of the doctor were averaged out for each child. Besides, the
APSC was administered on these 35 children and their scores were

correlated with the doctors’ rating and correlation co-efficient was

found to be 0.58 which was found significant at 0.01 level (P<0.01).
The doctors’ ratings and the APSC’s scores of 35 children are

presented in the table below:

Table-4: Showing Doctors’ rating and APSC scores of 35 children

Doctor’s | Score of Doctor’s | Score of
Subjects | rating the Subjects rating the 1
average | APSC average APSC |

1 3 84 19 3 08

2 4 99 20 4 100

3 4 110 21 2 73

4 2 73 22 4 108

5 4 98 23 3 80

6 4 99 24 3 100

7 3 85 23 3 110

8 3 102 26 3 84 5%
9 3 97 e ) 85
10 3 83 28 2 75
11 4 74 29 3 90
12 5 108 30 3 103

13 4 100 31 4 91

14 3 85 32 3 89
15 4 98 33 2 73
16 3 79 34 3 102
17 3 85 o 3 90

18 3 103 4
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On the other hand, the scale was administered on two separate
groups of children. They were randomly selected from high air polluted
areas and low air polluted areas. The two areas were selected on the
basis of the report of DoE. The mean difference in scores of children
between high and low air polluted areas was significant. Seventy three
children were selected from “Alatunnesa High School” in Badda in
Dhaka city and they were selected randomly from 210 children who
were students of classes VIII, IX and X and their age ranged from 12 to
15 years. The APSC was administered on these 73 children and scored.
The scores of these 73 children were averaged out. Similarly 66
children of “Torun Shangha Biddya Niketon” in Hazaribagh in Dhaka
city were selected from 190 children, and the scale was administered
earlier on them. The score of these 66 children on APSC were
averaged out. It is important to note that the selected 73 children of
“Alatunnesa High School” were considered as the representative of low
air polluted areas and selected 66 children of “ Torun Shangha Biddya
Niketon” were considered as the representative of high air polluted
areas. After this, the mean scores of these two groups of children were

compared through t-test. The results are shown in the table below:
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Table-5: Difference in mean score of high and low air polluted areas’

children on APSC.
Category | Number Level of
Mean (X)| SD | Df | t-value
of Ss (N) P
High air
polluted 66 106.9 o4
area
137 5.73 0.001
Low air
polluted 73 90.85 13.36
area

Both procedures have ensured the concurrent validity of the scale.
Moreover the researcher has computed inter-item correlation which

ranged from —0.5 to .83 and item — total correlation ranged from 0.35 to
0.79.

Reliability of the APSC: Reliability is the consistency of any test or
scale which measures what it intends to measure. It is an agreement of
scores obtained by the same individuals in different occasion or with
different sets of equivalent items (Anastasi, 1964). Such a criterion is
an essential part for any good test or scale. So any test or scale to be
useful must possess such reliability and therefore special attention
should be paid to this aspect in developing a test or scale for measuring

any or more psychological or behavioral aspects.
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Different method is used in estimatin_m
determining the reliability of the present scale, the odd-even method
and the test retest method were used. To determine the split-half
reliability co-efficient between the odd and the even item division the
S-B formula was followed. It was not possible to prepare a parallel
form of the present scale at this moment and the items could not have
been divided into odd-even item division on the basis of their difficulty.
But the items were selected on the basis of their DP value. Therefore
the items of the scale were arranged in order from their highest to the
lowest DP value and then divided into two equal halves with the odd-
even number. Thus the correlation of scores on APSC between these
two halves was estimated and the reliability co-efficient was found to
be 0.94 (P<0.001) on a sample of 100 subjects. The indices of
reliability co- efficient (Garret, 1966) of this scale was computed to be
0.87. These indices of reliability show the highest correlation which the

scale is capable of yielding in its present form.
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Table-6: The split-half reliability co-efficient of the APSC.

Variables N df r P

The score of odd items

& 100 98 0.94 0.001

The score of even items

To estimate the reliability through test-retest method, the APSC
was administered on 94 children who were selected from three schools
of different areas in Dhaka city and their age ranged from 12 to 15
years. They were from classes VI, IX & X and they were selected on
a systematic sampling procedure. The scale was administered on the
sample of 93 subjects twice over a period of two weeks interval. Thus a
test retest reliability of the scale was found to be 0.64 and it was

significant. The test retest reliability is shown in the table below :

Table-7: The test-retest reliability co-efficient of the APSC.

Variables N df r P

APSC score inl1® session

& 03 91 0.64 0.001

. d i
APSC score in 2" session
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Thus both the split —half reliability and the test —retest reliability
of the APSC were found statistically sound and thus the scale became a

highly reliable instrument.

Norm of the APSC: A norm actually represents the scores of the
standardization sample on the test. It represents what a group of
individuals actually did on the test. Fach test or measuring scale
provides a norm for interpretation of individual score. Most of the tests
or scales provide the norm either in terms of percentile points or
percentile ranks. Very few provide a transformed standard score. In the
present scale, no norm has been established. But data have been

collected and their statistical analysis is on the process.

2.3.2 The Personality Inventory for Children (PIC). The Personality
Inventory for Children (PIC) provides a comprehensive description of
child behaviour, affect and cognitive states as well as family
characteristics for children and adolescents of ages 3 though 16 years.
The PIC has been used in the assessment of older adolescents and
young adults. The PIC was developed by Wirt, R.D, Lachar, D,
Klinedinst, J.K and Seat P.D. in 1977. The revised version in 1989, the
Inventory has been done short into 420 items from the longer 600 items
version. In general, the absence of the 180 items do no alter the
usefulness of the inventory, but this changes have made the PIC a more
flexible and accessible instrument. Reliability, Validity and Norm of
the present version of the PIC are the products of over 30 years of

research and development.
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Actually, the PIC consists of a large number of scales for which
reliability, validity and norm have been developed separately over a

period of many years of research. Notes have been added to indicate

that norms of all sub scales have been developed in accordance with

age level and sex. Included sub scales of the PIC are listed below:
1)  Lie Scale (L)
2)  Frequency Scale (F)
3) Defensiveness Scale (DEF)
4)  Adjustment Scale (ADJ)
5) Achievement Scale (ACH)
6) Intellectual Screaming Scale (IS)
7)  Development Scale (DVL)
8) Somatic Concern Scale (SOM)
9) Depression Scale (D)
10) Family Relation Scale (FAM)
11) Delinquency Scale (DLQ)
12) Withdrawal Scale (WDL)
13) Aggression Scale (AGN)
14) Psychosis Scale (PSY)
15) Adolescent Maladjustment Scale (AGM)
16) Hyper Activity Scale (HPR)
17) Social Skills Scale (SSK)



18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

Anxiety Scale (ANX)

Asocial Behaviour Scale (ASO)
Cerebral Dysfunction Scale (CDY)
Ego Strength Scale (ES)

Excitement Scale (EXFE)
Internalization Scale(INT)
Externalization Scale (EXT)
Infrequency Scale (INF)
Introversion-Extroversion Scale (I-E)
K-Scale (K)

Learning Disabilities Prediction Scale (LDP)
Reality Distortion Scale (RDS)

Sex Role Scale (SR)

Social desirability Scale (SD)
Somatization Scale (SM)

Delinquency Prediction Scale (DP)

The four of the earlier described 33 scales such as Lie scale,

Frequency scale, Defensiveness scale and K-scale, are used to identify

the tendency of parents falsify about their child’s behaviour during an

evaluation. The rest of 29 scales are used to measure the different kinds

of personality characteristic of the children.
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In the present study the two sub scales for measuring

aggression and anxiety of the children have been used. These two

scales are described briefly.

Aggression Scale (AGN): The rationally developed aggression scale
(Klinedinst, 1972,1975) contains 18 items that are all scored in the
‘true’ direction. Items reflect unsocialized, maladaptive aggression such
as temper- tantrums, cruelty and excessive use of projection of blame.
The Darlington (1964) procedure was employed to select the items of

this scale. Kelly (1982) found that AGN significantly correlated with
the Aggressive scale of CBCL.

Anxiety Scale (ANX) : The Anxiety scale was developed by
Klinedinst (1972.1975).This scale contains 30 items which were
nominated by judges as measuring the various manifestations of
anxiety such as limited frustration, Torrance exaggeration of problems
and concerns, worries that reflect parental concerns, behavioral
physiological correlates of anxiety, irrational fears and worries and
nightmares. Klinedinst (1975) refined his original 43-item scale (1972)
but maintained the same level of internal consistency. This scale
reflects brooding, moodiness, fearfulness, worries, poor self concept
sensitivity to criticism, specific fears, general seriousness, and

pessimism, 23 items of this scale are scored in ‘True’ responding and 7

items are scored in ‘False’.
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The PIC was translated into Bengali and reliability and validity of
two sub scales have been established by the researcher himself. At first,
the researcher translated the 420 statements of the PIC into Bengali.
The matching of style and expression into Bengali with English
(version PIC) was ascertained by 5 judges (two professor of English
and three professors of psychology). They examined the structure and
the style of expression of each of the Bengali version of the statements,
with that of its English version, on a 5- points scale from “very low” to
very high”. The judges’ evaluated appropriateness of each statement
with the specific responses by marking one of the number of scale
points provided against each. The numbers of scale points indicating

the degree of the relationship between two languages of the statements

were as follows:

1 2 3 4 )

| | | |

Very low Low Moderate High Very high

The 5 judges gave their judgment separately. Their judgment was
averaged out for each statement. The statements with an average score
3 and above were selected. And other statements which yielded average
score below 3 were selected by meeting the 5 judges together to reach
an agreement after a modification. Thus 420 Bengali versions of the

PIC statements were included into Bengali version of the PIC.
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m of the leeliability and validity of Bengali version
of 420 statement of the PIC was determined by the researcher himself.
The scale was used on a sample of 90 parents of 90 children of class
viii to x with an age range of 12 to 15 years. Since the behaviour
problem is evaluated by mother, the scale was administered on the
mother of these children with an interval of two weeks. The test-retest
reliability co-efficients of these scales were found to be 0.87 for
Aggression Scale and 0.81 for Anxiety Scale. Both reliability Co-
efficients were significant at .01 level (P<.01) with a df of 88.

Table-8: Test-retest reliability co-efficient of the Bengli version of

Aggression and Anxiety Scale.

Scales N r df P

Aggression 90 0.87 38 0.01

Anxiety 90 0.81 38 0.01
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the translated Bengali version of PIC’s two sub scales. In estimating the
concurrent validity of the Aggression Scale and of the Anxiety Scale,
the CMAS and the MAB were administered on 90children who were
randomly selected; and the Bengali version of PIC was administered on
their parents. Measure of Aggressive Behaviour (MAB) developed by
Biswas (1995) might be used to measure the aggression of Bangladeshi
children. The reliability and the validity of this scale are 0.63 and 0.65
respectively. And the Children form of the Manifest Anxiety Scale
(CMAS) was developed by Castaneda, McCanless and Palermo (1956).
The original form of CMAS was translated into Bengali by Afrose
(1982) which is now widely used in Bangladesh to measure the anxiety
of children. The reliability and the validity of the Bengali version of
CMAS are 0.84 and 0.85 respectively. After calculating the scores of
the scales, the Aggression Scale was correlated with that of Biswas’s
Measure of Aggressive Behaviour Scale and the Anxiety Scale was
correlated with CMAS. And the co-efficients of correlation were found
to be 0.69 and 0.81 respectively. In this way, the concurrent validity of
the Bengali version of Aggression Scale of PIC has been established
with the Measure of Aggressive Behaviour (MAB) and found to be
0.69. Similarly the concurrent validity of the Bengali version of
Anxiety Scale of the PIC has been established with the CMAS and the

co-efficient of correlation was found to be 0.81.
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Table-8: Concurrent validity in terms of co-efficient of correlation of

Aggression scale and Anxiety scale of PIC with MAB and CMAS :

Variables N df r p
Aggression scale’s scores
& 90 88 069 | 0.01
MADRB’s scores

Anxiety Scale’s scores

& 90 28 0.81 0.01
CMAS’s scores

Application and Scoring:

The 420 item inventory of PIC was administered on the parent or
parent surrogate who has had close contact with the child. Each item of
the inventory was answered either “T” or “F” by respondent. If a
statement was true or mostly true for the child, the respondent
blackened the circle under ‘T’ on the answer sheet, and if the statement
was false or not usual for the child, the respondent blackened the circle
under ‘F’ on the answer sheet. In marking their answer, respondents
were encouraged to try to answer all the items and to proceed as
quickly as possible. In addition to this, space was provided in the
answer sheet for identifying information including the child’s name, ID
number, date of birth, age, sex, testing date, grade, school and

respondents name and relationship to the child.
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Three methods of administration and scoring are used for the PIC
such as: (a) paper- and pencil administration with hand scoring (b) scan
able Answer sheets which are sent to WPSTEST REPORT for
processing and (c) micro computer diskette for on line administration.
The first scoring method was used in the present study. This method
required the use of an Answer sheet for administration and scoring keys
for obtaining raw scores. To begin scoring, the transparent scoring key
was placed over the completed Answer sheet . For every response that
occurred within a circle on the scoring key, score of 1 point was given.
The total number of points for all the responses that corresponded to
the circle on the scoring key for a given scale was the total raw score

for that scale. This number was written on the back side of the answer

sheet.

Procedure: In order to collect necessary data, the APSC was
administered on the selected 2000 children at classes VIII, IX and X of
fifteen different schools of high and low air polluted areas in Dhaka
City, and Bengali version of the PIC was administered on the parents of
those selected children. Necessary data were collected in two phases

one from the children and the other from their parents.

In the first phase, having preparation and necessary permission
from the school authorities, the researcher went to the class room with a

teacher. The teacher introduced the researcher to students of the class

and explained them the purpose of his visit. The researcher talked to
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them for a few minutes to ensure a well-rapport. Later on, a set of
questionnaire was distributed to the selected subjects. The subjects
filled up the questionnaire according to instruction given on the front
page of the questionnaire. After the questionnaires were filled up, the
researcher collected them and the subjects were given thanks for their
participation and co- operation. Besides, the researcher went to the
office of the school with proper permission from the authority to verity
the results of annual examination of the subjects from their school

records. In this way, data were collected from children and from their

school records of all.

In the second phase, data were collected from mother or father of
e children who participated in the study at the first phase. After
knowing the home address of the children from their personal
information, the researcher or his trained associate personally visited
their homes with Bengali version of the PIC. Bengali version of the
PIC was administered on father or mother who agreed to participate in
the study. After explaining the purpose of his visit, the researcher or his

associate gave him or her, a set of questionnaire and answer sheet.

Besides, the researcher collected information about the following
six questions from the parents. The children whose parents responded
‘Yes’ with any or more of that six questions, were excluded. The

questions were



62

#—__—M—.__—_W_———“#——*——”M

(i) Is your child over-protected or neglected?

(ii) Does your child like more action movie?

(iii) Are you always anxious?

(iv) Does child’s mother stay out of the home for long time?
(v) Are you separated or divorced?

(vi) Was child’s father or mother a prisoner?

The same way was followed in collecting the data from other
parents. After collecting the data, the scores were analyzed with

appropriate statistical techniques.

Norm of the PIC: Norm of all sub scales of the PIC have been
developed in accordance with age and sex .Although the PIC is
administered on 3 to16 years age group children but separate norms for
ages 3 through 5 years and of ages 6 through 16 years children have
been developed separately for each sex. In Bengali version of the PIC,
no norm has been established but data have been collected and the

statistical analysis is in process.

Assessment of Academic Achievement: The converted G.P.A. of the
last examinations for two years were averaged out and considered as

academic achievement of the children.



CHAPTER- 3

Results

/\/




RESULTS

After scoring the data have been analyzed into two different
ways. At first the means of aggression scores, anxiety scores and
academic achievement scores of the children in the high and the low air
polluted areas were found out, and compared the means between both
areas using t-test. Secondly, comparison was also made on aggression,
anxiety and academic achievement scores between the children affected
with high and low air pollution. To do this, APSC scores of the
children in high air polluted areas and low air polluted areas were
arranged in order from highest to lowest, separately. Then the upper 25
percent and the lower 25 percent children were considered as the high
affected group (HAG) and the low affected group (LAG) respectively
for both areas. Similarly APSC scores of all children (high and low air
polluted areas together) were arranged to determine the high affected
group (HAG) and the low affected air pollution group (LAG) for the
whole. Then comparisons on aggression scores, anxiety scores and
academic achievement scores between the children of high affected
(HAG) and low affected air pollution group (LAG) were made by using
t-test.

The purpose of different ways of analysis was to determine the
levels of air pollution affect. In the first way of analysis, the subjects
from high air polluted area were considered as high affected group
(HAG). Similarly, the subjects from low air polluted area were

considered as low affected group (LAG). But living in the same place,
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does not mean that all are ecfuallmith air pollution at same
level. Living period in that area, height of the living house, prevention
capacity etc may influence the affected level of air pollution. So the
second way of analysis was a necessity.

The results of the present study have been shown in the following

sub-headings.

3.1: Aggression of the children of high and low level affect with air
pollution:

One of the main objectives of the present study was to find
out whether there was any difference in aggression between the
children affected with high air pollution and the children affected with
low air pollution. For this purpose, means of aggression scores of the
PIC were computed separately for these two groups, and t-test was used
to investigate whether the difference between two means of aggression

was significant.
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Table-10: Comparison on aggression between children of high level
affect with air pollution (HAG) and children of Low level affect with
air pollution group (LAG)

Category of | Number Level of
Mean| SD df t
Ss N) Significance
HAG

848 3.46 | 1.313

(area basis) 1722 |4.68| P< 0.001

LAG

(area basis)

876 3.18 | 1,165

The t value presented in the above table shows that there is a
significant difference in aggression between the children of high
affected air pollution group (HAG) and Low affected air pollution
group. It means that the children of high air polluted are more

aggressive than the children of low air polluted.

R s=n
M —
s — I
1'4 o
AR — N —

Figure- 1: Comparison on aggression between children of high affected air
pollution group (HAG) and Low affected air pollution group (LAG)

HA = Mean of aggression scores of high air pollution affected children
LA= Mean of aggression scores of low air pollution affected children
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Table-11: Comparison on aggression between children of high affected
air pollution group (HAG) and Low affected air pollution group (LAG)

in the high air polluted area.

Number Level of
Category of Ss Mean| SD df t L
(N) Significance
HAG 212 4.246 | 1.245
(APSC scores basis)
422 119.067| P< 0.001
R 212 22970813
(APSC scores basis)

The t value presented in the above table shows that there is a

significant difference in aggression between the children of high

affected air pollution group (HAG) and Low affected air pollution

group (LAG). It means that the children of high affected with air

pollution are more aggressive than the children of low affected with air

pollution.

NN
E

HA

polluted area.

LA
Figure- 2: Comparison on aggression between children of high affected air
pollution group (HAG) and Low affected air pollution group (LAG) in the high air

HA = Mean of aggression scores of high air pollution affected children|
LA= Mean of aggression scores of low air pollution affected children

>
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Table-12: Comparison on aggreé__sion between children of high affected
air pollution group (HAG) and Low affected air pollution group (LAG)

in the low air polluted area.

Category of Ss | Number | Mean | SD df t Levelof
(N) Significa
nce
HAG 219 4.155 | 1.288
(APSC scores basis) 436 19.36 | P< 0.001
LAG 219 2.01 | 1.01
(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in aggression between the children of high
affected air pollution group (HAG) and Low affected air pollution
group (LAG). It means that the children of high affected with air
pollution are more aggressive than the children of low affected with air

pollution.

TRANNY

HA

Figure- 3: Comparison on aggression between children of high affected air
pollution group (HAG) and Low affected air pollution group (LAG) in the low air
polluted area.

HA = Mean of aggression scores of high air pollution affected children
LA= Mean of aggression scores of low air pollution affected children
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Table-13: Comparison on aggression between children of high affected
air pollution group (HAG) and Low affected air pollution group (LAG)

in the whole.
Number Level of
Mean| SD df t
Category of Ss N) Significance
HaG 531 | 419 | 1.266
(APSC scores basis) 26.979
860 P< 0.001
LG 431 [2.147] 0.932
(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in aggression between the children of high
affected air pollution group (HAG) and Low affected air pollution
group (LAG) It means that the children of high affected with air
pollution are more aggressive than the children of low affected with air

pollution.

NN
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Figure- 4: Comparison on aggression between children of high affected air
pollution group (HAG) and Low affected air pollution group (LAG) in the whole.

HA = Mean of aggression scores of high air pollution affected children
LA= Mean of aggression scores of low air pollution affected children
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Table-14:  Difference in means between the boys and the girls of

high air polluted area on aggression.

Number Level of
{ategory of Mean| SD | df | ¢t
Ss (N) Significance
Boys 410 411 | 1.27

846 |15.805| P< 0.001

Girls 438 2.85 | 1.03

The t value presented in the above table shows that there is a significant
difference in aggression between the boys and the girls of High air

polluted area . It means that the boys are more aggressive than the girls

of High air polluted area .
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Figure- 5: Difference in means between the boys and the girls of high air polluted
area on aggression.

HA = Mean of aggression scores of the boys in high air polluted area
L A= Mean of aggression scores of the girls in high air polluted area
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Table-15: Difference in means between the boys and the girls in low

air polluted area on aggression.

Cat f | Number Level of
ategory o
gsry (N) Mean | SD | df t | Significanc
e
Boys 425 3.84 | 0.99
874 [19.409| P< 0.001
Girls 451 2.56 | 0.96

The t value presented in the above table shows that there is a significant
difference in aggression between the boys and the girls of Low air
polluted area . It means that the boys are more aggressive than the girls

of Low air polluted area .
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Figure- 6: Difference in means between the boys and the gitls in low air polluted

area on aggression.

HA = Mean of aggression scores of the boys in low air polluted area
LA= Mean of aggression scores of the girls in low air polluted area




2

3.2: Anxiety of children of High and Low Air Polluted Area.
Another major objective of the study was find out whether there was

any difference in anxiety between the children of high affected with air
pollution and the children of low affected with air pollution. For this
purpose, means of anxiety scores on the PIC were computed separately

for these two groups, and t-test was used to investigate the difference

between two means.
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Table-16: Comparison on anxiety between children of high affected air

pollution group (HAG) and Low affected air pollution group (LAG)

Number Levelof
Category of Ss Mean | SD df t L
(N) Significance
HAG
. 848 10.92 | 2.08
(area basis)
1722 |5.456| P< 0.001
LAG
) 876 10.34 | 2.33
(area basis)

The t value presented in the above table shows that there is a
significant difference in anxiety between the children of high affected
air pollution group (HAG) and Low affected air pollution group (LAG).
It means that the children of high affected with air pollution are more

anxious than the children of low affected with air pollution.
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Figure- 7: Comparison on anxiety between children of high affected air pollution
group (HAG) and Low affected air pollution group (LAG)

HA = Mean of anxiety scores of high air pollution affected children
LA= Mean of anxiety scores of low air pollution affected children
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Table-17: Comparison on anxiety between children of high affected
air pollution group (HAG) and Low affected air pollution group (LAG)
in the high air polluted area.

Number Level of
Casegory of Mean | SD | df t
Ss (N) Significance
e 212 122 | 3672
(APSC scores basis)
422116945 | P< 0.001
LAG

212 | 10.047 | 2.893

(APSC scores basis)

The t value presented in the above table shows that there is a significant
difference in anxiety between the children of high affected air pollution
group (HAG) and low affected air pollution group (LAG). It means

that the children of high affected with air pollution are more anxious
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Figure- 8: Comparison on anxiety between children of high affected air pollution
group (HAG) and Low affected air pollution group (LAG) in the high air polluted
area.

HA = Mean of anxiety scores of high air pollution affected children
LA= Mean of anxiety scores of low air pollution affected children
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Table-18: Comparison on anxiety between children of high affected air
pollution group (HAG) and low affected air pollution group (LAG) in
the low air polluted area.

Number Level of
Category of Mean | SD df t .
Ss (N) Significance
B 219 | 11.315]2.755
(APSC scores basis)
436 [11.589| P< 0.001
LAG 219 | 864 |2.018
(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in anxiety between the children of high affected
air pollution group (HAG) and low affected air pollution group (LAG).
It means that the children of high affected with air pollution are more
anxious than the children of low affected with air pollution.
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Figure- 9: Comparison on anxiety between children of high affected air pollution
group (HAG) and low affected air pollution group (LAG) in the low air polluted

arca.

HA = Mean of anxiety scores of high air pollution affected children
LA= Mean of anxiety scores of low air pollution affected children
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Table-19: Comparison on anxiety between children of high affected air

pollution group (HAG) and Low affected air pollution group (LAG) in

the whole.
Number Level of
Category of Mean | SD | df t o
Ss (N) Significance
G 431 11.85 | 3.27
(APSC scores basis)
860 | 12.545 | P< 0.001
LAG 431 9.33 |2.588
(APSC scores basis)

The t value presented in the above table shows that there is a

significant difference in anxiety between the children of high affected

air pollution group (HAG) and low affected air pollution group (LAG).

It means that the children of high affected with air pollution are more

anxious than the children of low affected with air pollution.
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Figure- 10: Comparison on anxiety between children of high affected air
pollution group (HAG) and Low affected air pollution group (LAG) in the whole.

HA = Mean of anxiety scores of high air pollution affected children
L A= Mean of anxiety scores of low air pollution affected children
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Table-20: Difference in means between the boys and the girls of hig}{

air polluted area on anxiety.

Number Level of
Category of Ss Mean | SD df t
(N) Significance
Boys 410 10.63 | 1.82

846 (3.975| P< 0.001

Girls 438 | 11.19 | 2.27

The t value presented in the above table shows that there is a significant
difference in anxiety between the boys and the girls of High air
polluted area. It means that the girls are more anxious than the boys of

High air polluted area.
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Figure- 11: Difference in means between the boys and the girls of high air

polluted area on anxiety.

HA = Mean of anxiety scores of the boys in high air polluted area
LA= Mean of anxiety scores of the girls in high air polluted area
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Table-21: Difference in means between the boys and the girls in low

air polluted area on anxiety.

Numb 1 of
Category of | Number Mean | SD | df ¢ Level o
Ss N) Significance
Boys 425 9.33 | 195
874 | 9.045 | P< 0.001
Girls 451 10.65 | 2.36

The t value presented in the above table shows that there is a significant

difference in anxiety between the boys and the girls of Low air polluted

area. It means that the girls are more anxious than the boys of Low air

polluted area.
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Figure- 12: Difference in means between the boys and the girls in low air polluted

HA = Mean of anxiety scores of the boys in low air polluted area
LA= Mean of anxiety scores of the girls in low air polluted area
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3.3: Academic Achievement of the Children of High and Low
Affected with air pollution.

Another important objective of the study was to find out whether
there was any difference in academic achievement between the children
of high affected air pollution group and low affected air pollution
group. For this purpose, the results of the annual examinations for the
last two years were taken as the academic achievement for the children.
The obtained marks of each year was converted into GPA and the two
GPA were summed up and an averaged out for each child. Then mean
scores of academic achievement were computed separately for the
children of High Affected Group and Low Affected Group. To find out
the significance difference between two means of academic

achievement, t-test was used.
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Table-22: Comparison on academic achievement between children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG) .

Number Level of
Cateatey ok Mean | SD | df | t i
Ss N) Significance
HAG

) 848 2.78 | 0.87
(area basis)

1722 1 439 | P< 0.001
LAG

) 876 296 | 0.83
(area basis)

The t value presented in the above table shows that there is a
significant difference in academic achievement between the children of
high affected air pollution group (HAG) and low affected air pollution
group (LAGQG) . It means that academic achievement of the children of
low affected with air pollution is better than the children of high
affected with air pollution (HAG).
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Figure- 13: Comparison on academic achievement between children of high
affected air pollution group (HAG) and low affected air pollution group (LAG)

HA = Mean of aca. ach. scores of high air pollution affected children
LA= Mean of aca. ach. scores of low air pollution affected children
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Table-23: Comparison on academic achievement between children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG) in the high air polluted area.

Number ; Level of
Caegory of Mean, SD | df t
Ss (N) Significance
ELAD 212 2.6 [0.923
(APSC scores basis)
422 1 17.515| P< 0.001
LAG

212 3.01 {0.788
(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in academic achievement between the children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG). It means that academic achievement of the children of

low affected with air pollution is better than the children of high
affected with air pollution.
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Figure- 14: Comparison on academic achievement between children of high

affected air pollution group (HAG) and low affected air pollution group (LAG) in
the high air polluted area.

HA = Mean of aca. ach. scores of high air pollution affected children
LA= Mean of aca. ach. scores of low air pollution affected children
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Table-24: Comparison on academic achievement between children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG) in the low air polluted area.

Number Level of
Category of Mean | SD | df | ¢ evelo
Ss N) Significance
B 219 2.634 | 0.845
(APSC scores basis)
436 | 16.945 | P< 0.001
LAG

219 3.34 |0.736

(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in academic achievement between the children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG). It means that academic achievement of the children of
low affected with air pollution is better than the children of high
affected with air pollution.
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Figure- 15: Comparison on academic achievement between children of high
affected air pollution group (HAG) and low affected air pollution group (LAG) in|

the low air polluted area.

HA = Mean of aca. ach. scores of high air pollution affected children
LA= Mean of aca. ach. scores of low air pollution affected children
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Table-25: Comparison on academic achievement between children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG) in the whole.

Number Levelof
SEALEE gl Mean | SD | df | ¢ ,
Ss N) Significance
Ha6 431 2.615 | 0.88
(APSC scores basis)
860 | 9.922 | P< 0.001
LAty 431 3.177 | 0.78
(APSC scores basis)

The t value presented in the above table shows that there is a
significant difference in academic achievement between the children of
high affected air pollution group (HAG) and low affected air pollution
group (LAG). It means that academic achievement of the children of

low affected air pollution is better than the children of high affected.
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Figure- 16: Comparison on academic achievement between children of high
affected air pollution group (HAG) and Low affected air pollution group (LAG)

HA = Mean of aca. ach. scores of high air pollution affected children
LA= Mean of aca. ach. scores of low air pollution affected children
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Table-26: Difference in means between the boys and the girls of high

air polluted area on academic achievement.

Number Level of
Category of Mean | SD | df t Sk
Ss (N) Significance
Boys 410 2.74 | 0.92
846 | 1.29 ns*
Girls 438 2.817 | 0.81

* not significant

The t value presented in the above table shows that there is no

significant difference in academic achievement between the boys and

the girls of High air polluted area. It means that there is no significant

deference in academic achievement of the boys and the girls of High air

polluted area.
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Figure- 17: Difference in means between the boys and the girls of high air
polluted area on academic achievement.

HA = Mean of aca. ach. scores of the boys of high air polluted area
ILA= Mean of aca. ach. scores of the girls of high air polluted area
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Table-27: Difference in means between the boys and the girls in low

air polluted area on academic achievement.

Number Level of
Category of Mean | SD | df | t
Ss (N) Significance
Boys 425 3.01 | 0.75

874 | 1.885 ns*

Girls 451 291 | 0.82

* not significant

The t value presented in the above table shows that there is no
significant difference in academic achievement between the boys and
the girls of Low air polluted area .It means that there is no significant
deference in academic achievement of the boys and the girls of Low air

polluted area.
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Figure- 18: Difference in means between the boys and the girls in low air polluted
area on academic achievement.

HA = Mean of aca. ach. scores of the boys of low air polluted area
LA= Mean of aca. ach. scores of the girls of low air polluted area




86

3.4: Academic Achievement, Anxiety and Aggression are
interrelated.

Presented results of this portion are not pertinent to the
formulated hypotheses. Fortunately, the data obtained in this study have
made it possible to see the relationship between academic achievement,
anxiety and aggression. Co-efficient of correlation were computed
separately by using product moment method in all three cases--a)
between academic achievement scores and anxiety scores of children;
b) between academic achievement scores and aggression scores of
children; and c) between aggression scores and anxiety scores of
children. The results are shown in the following tables

Table-28: Relationship between academic achievement and anxiety of

the children.

Co-efficient
) Level of
N Variables of t "
: Significance
correlation
Academic Achievement
1724 & -0.68 31.947 P< 0.001
Anxiety

The above table shows that there is a significance negative correlation
between academic achievement and anxiety. It means that there is a
negative correlation between academic achievement of children and
their anxiety which indicates that high level anxiety may cause the

lowering of academic achievement and vise versa.
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Table-29: Relatio?ship between academic achievement and aggressiorﬁ

in children.

Co-efficient

" Level of
N Variables of o
. t Significance
correlation
Academic Achievement
1724 & -0.03 1.249
) ns*
Aggression

* not significant

The above table shows that there is no significant relation between

academic achievement and aggression. It means that though there is

negative relation between academic achievement of children and their

aggression but such relationship is not significant.

Table-30 : Relationship between aggression and anxiety in children.

Co-efficient

. Level of
N Variables of t oo
g Significance
correlation
Aggression
1724 & 0.04 1.66 ns*
Anxiety

* not significant

The above table shows that there is no significance relation between

aggression and anxiety. It means that though there is positive relation

between aggression of children and their anxiety but such relationship

is not significant.
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DISCUSSION AND CONCLUSION

The main purpose of the study was to investigate whether
children’s aggression, anxiety and academic achievement were related
to their affected level of air pollution. The objectives of the study were-
(1) to identify the children who are affected with air pollution, (it) to
find out the relationship of air pollution with aggression and anxiety of
school children, and (iii) to determine whether children’s academic
achievement was related to their affected level with air pollution. By
considering the objectives, the following hypotheses were framed - 1)
Children who are highly affected with air pollution are likely to be
more aggressive than the less affected. ii) Children who are highly
affected with air pollution are likely to be more anxious than those who
are less affected with air pollution . iii) Children affected less with air
pollution will show better academic achievement than the high affected
ones. To wverify these hypotheses, data had been collected by
administering the APSC on the children, and the PIC on the parents
(father or mother) of the children, respectively. These data were

analyzed through computer programme to obtain the results.

4.1 Findings of the Study:

The findings of the present study have been discussed under the

following sub-headings.



4.1.1 Aggression of the children of high and low affected with air

pollution:

To verify the first hypothesis which states that the children high
affected with air pollution are more aggressive than those of the less
affected. It is seen in Table-10 that mean scores of aggression of the
children of high and low air polluted arca are 3.46 and 3.18
respectively. By using the t-test it was observed that there was a

significant difference in aggression between the children of high and

low affected with air pollution ( t=4.68, df=1722, P<.001).

Table-11 shows that in the children of high air polluted areas, the
mean scores of aggression of high and low affected air pollution were
4246 and 2.297 respectively. It shows significant difference in
aggression between the high and low affected children (t= 19.067
df=422, P<.001) which suggests that children from high air polluted

area were more aggressive than those from low affected air pollution.

Table-12 shows that in the children of low air polluted areas, the
mean score of aggression of high and low affected with air pollution
were found 4.155 and 2.01 respectively. The use of t-test, it shows the
significance difference in aggression between the children of high and

low affected with air pollution (t= 19.36 , df=436, P<.001).

Table-13 shows that the mean scores of aggression of high and
low affected with air pollution were found 4.19 and 2.147 respectively.
By using the t-test it shows significant difference in the children of high
and low affected with air pollution (t=26.979, df =860, p<.001)



In table Nos. 10, 11, 12 and 13 indicate that the children
affected high with air pollution are more aggressive as compared to the
children of low affected ones. Thus the results supported the first
hypothesis.

Although no evidence has been found directly, the children with
high affected air pollution would be more aggressive. It was reviewed
that particular air pollutants influenced the aggressive behavior. Myers
(1990) found that deficiency of glucose in blood might influence
aggression. The probable cause of deficiency of glucose in blood is the
presence of Co inhaling air. Hileman (1987) showed the presence of
excessive amount of lead in inhaling air results in aggression, paralysis
and development of intelligence. Griffith (1970) has shown
environmental variation have effects on aggression. It is noted that
environmental variation was considered as temperature. Same type of
study was conducted by Rule et. al (1987) and it was found that
excessive temperature produced aggressive thought and aggressive
behavior. The above hypothesis may also get theoretical support.
Viewed from biological perspectives of aggression, it can be said that
some neural centers give rise to aggressive behavior when stimulated
the brain mechanism. The children who always stay in unpleasant
events such as varieties of air pollutants may be stimulated, and may

lead to exhibit aggressive behaviour.



According to frustration—aggression hypothesis, frustration and
painful experience may arouse aggression. Children in air polluted area
are facing continuously a large number of air pollutants. As a result

they are frustrated and display aggressive acts.

Social psychologists have cited different situations which
produce aggression. These situations are pain, heat, attack, crowding,
arousal, television etc (Begum, 1993). Pain, heat, and crowding are the
common factors in air polluted areas. These factors always lead to
exhibit aggressive acts in the children. Following these supported

phenomena the first hypothesis is said to be confirmed.

Besides, Table-14 shows that the mean scores of aggression of
the boys and the girls with high affected with air pollution were found
4.11 and 2.85 respectively. By using the t — test it was found that there
was a significant difference in aggression between the boys and the
girls (t=15.805 ,df=846 p<.001 )

Table—15 shows that the mean scores of aggression of the boys
and the girls who are less affected with air pollution, were found 3.84
and 2.56 respectively. By using the t—test it was found that there was a

significance difference in aggression between the boys and girls (t =
19.409 ,df = 874, p<.001 )

The results in table-14 and table-15 indicate the effectiveness of
sex difference on aggression. These results are in agreement with
findings of previous studies of Richardson, Bernstein & Tailor,1979 ;

Buss, 1963 ; Harvey & Enjle,1978;Biswas, 1989; Moore and



Mukal,1982; FEagly and Steffen,1986; Huesmann et al,2003;
Hoffman,1977; Maccoby and Jacklin,1979; Lal et al,1976; Begum et al,
1981; Begum, 1996.

4.1.2 Anxiety of the children between high and low affected with

air pollution.

It was hypothesized that children who are high affected with air
pollution are more anxious than those are low affected. To verify this
hypothesis, the mean scores of anxiety between the children of high

and low affected with air pollution were compared.

Table—16 shows that the mean scores of anxiety of the children of
high affected with air pollution was 10.92 and that of the low affected
with air pollution was 10.34. By using t—test it was found that there
was a significance difference in anxiety between the children of high

and low affected with air pollution (t=5.546, df=1722, P<.001)

Table-17 shows, in the children of high air polluted area, mean
scores of anxiety of high and low affected with air pollution, were
found 12.2 and 10.047 respectively. By using the t—test it shows
significant difference in anxiety between the children of high and low
affected with air pollution (t =16.945, df =422 p<.001)

Table-18 shows, in the children of low air polluted area, mean
scores of anxiety of high and less affected with air pollution, were to be
found 11.315 and 8.64 respectively. By using the t-—test it shows
significant difference in anxiety between the children of high and less

affected with air pollution (t=11.589, df =436 p<.001)



Table-19 shows that the mean scores of anm
affected children from combined high and low air polluted areas were
found 11.85 and 9.33 respectively. By using t-test, it shows
significance difference in children of high and low affected with air

pollution (t=12.545,df=860 p<.001)

The results of tables 16, 17, 18 and 19 indicate that children high
affected with air pollution are more anxious than the children of low
affected with air pollution. Thus the hypothesis that children who are
highly affected with air pollution are likely to be more anxious than

those of the low affected has been confirmed.

Although no empirical evidence was available to support that the
children high affected with air pollution would be more anxious than
others, it underlaid the possible reason that might be attributed to the
fact. To support it, the origin in biological theory of anxiety and the
generalized view of anxiety may be mentioned. According to biological
theory, low levels neurotransmitter substances are linked with abnormal
levels of anxiety. Some of the particular air pollutants have effects on

autonomic nervous systems; as a result, neurotransmitter may be

changed.

In generalized view, anxiety is maintained by the dysfunctional
appraisal of a situation. Children in high air polluted area are
continuously stimulated by the unpleasant appraisal, and may be

anxious. Thus the second hypothesis may get theoretical support.
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Besides, Table-20 shows that the mean scores of anxiety of the

boys and the girls affected with high air pollution were found 10.63 and
11.19 respectively. By using the t-test it shows was significant

difference in anxiety between the boys and the girls affected with high
air pollution. (t=3.975, df=846, p<.001 )

Table-21 shows that the mean score of anxiety of the boys and
the girls who are affected with low air pollution, were found 9.33 and
10.65 respectively. By using t-test it shows significance difference in

anxiety between the boys and girls. (t=9.045, df = 874, p<.001 )

The results in table 20 and 21 indicate effectiveness of sex
difference on anxiety. These results are in agreement with the findings

of Bose & Basu,1977; Sharma, 1985; Afrose, 1985.

4.1.3 Academic Achievement of children affected with high and

low air pollution.

The third hypothesis of the study was that the children who are
affected low with air pollution would show better academic
achievement than the high affected ones. To verify the hypothesis, the
results of the annual examinations of the children for the last two years
were taken as academic achievement. Obtained two G.P.A. were

averaged out for each child and it was considered as academic

achievement.

In table-22 showing that mean scores of academic achievement

of the children of high and low affected with air pollution were found
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2.78 and 2.96 respectively. By using the t—test it was found that there
was a significance difference is academic achievement between the
children of high and low affected with air pollution (t = 4.39, df =
1722, p<.001). Children low affected air pollution had better academic
achievement than those who were affected high with air pollution.

Table-23 shows that the mean scores of academic achievement of
high and low affected children in high air polluted areas were found 2.6
and 3.01 respectively, and the t—test was used. It was found that there
was a significant difference in academic achievement between the high

and the low air pollution affected children (t = 17.515, df = 422,
p<.001)

Table-24 shows that the children of low air polluted areas the
mean scores of academic achievement of high and low affected were
found 2.634 and 3.34 respectively. Using the t-test it was found a
significant difference in academic achievement between the children of
high and low affected with air pollution ( t =16.945, df = 436,
p<.001)

Table-25 shows that the mean score of academic achievement of
high and low affected children from combined high and low air
polluted areas were found 2.615 and 3.177 respectively. By using the t—
test there was found a significance difference in academic achievement
of the children of high and low affected with air pollution (t = 9.922,
df =860, p<.001)

The results of table nos. 22, 23, 24, and 25 indicate that the
children affected low with air pollution showed better academic

achievement than the high affected ones. These findings of the study
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provide support to the third hypothesis. Although no evidence were
available that the children of low affected with air pollution would
show better academic achievement as compared to the high affected
ones, it is undoubtful that comfortable situation helps acquire better
academic achievement. It is most necessary, comfortable situation as
well as favourable social condition and physiological fitness are helpful
to be properly attentive to their academic curriculum. Some of the air
pollutants always make imbalance psycho — social fitness of children
who have been staying for a long period in high air polluted areas.
Besides, several studies (Hileman, 1987; Roy,1992; Das, 1997) suggest
that the presence of lead in inhaling air effects on the development of
intelligence. It is noted that intelligence is the most useful factor to
obtain better academic achievement (McCandless & Castaneda, 1956;
Bose& Basu,1977; Alper & Haper,1960; Hapner & Kaplan, 1959,
Feldusen & Khausmeier, 1962). From the above findings, it may be
possible to assume that high air pollution affected children can not

show better academic achievement.

Table-26 and table 27 show that there is no difference in academic

achievement of the boys and the girls.

4.1.4 Inter relationship between aggression, anxiety and

academic achievement.

Although results of this portion were not pertinent to the

formulated hypotheses, it was found out to see possibly relationship

between;
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i) academic achievement of children and their anxiety as a whole
(N=1724), ii) academic achievement of children and their aggression

(N=1724), iii) aggression and anxiety of children (N=1724).

Fortunately, the obtained data in this study has made to see
possibly the inter relationship between academic achievement, anxiety

and aggression and these issues invite future research.

Table-28 shows that the co-efficient of correlation between
academic achievement and anxiety was—0.68 and it was significant. It
indicates that there was a negative correlation between academic
achievement of children and their anxiety (r= -0.68 N=1724, df=1722,
P<.001 ) that means high anxiety causes low academic achievement
and vice versa. The results in table-27 are supported by the findings of

past studies (McCandless & Castaneda, 1956; Alper & Haper; 1960;
Bose & Basu, 1977; Afsaruddin & Azad, 1992).

Table-29 shows that the co-efficient of correlation between
academic achievement and aggression of children was found —0.03 and
it was not significant. It means that there exists no significant

relationship between children’s anxiety and their aggression.

Table-30 shows that co-efficient of correlation between anxiety
and aggression of children was 0.04 and it was not significant. This
results indicate that children’s anxiety is not related to their aggression.
From above discussion the following general conclusion have been

drawn — 1) Children who high affected with air pollution are more

aggressive than less affected ones.
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2) Children who high affected with air pollution are more anxious

than the less affected.

3) Academic achievement of the children who are less affected with

air pollution is better than the high affected ones.

However, the discussion about the present study would not be

complete unless some of the major problems and shortcoming of the

study are mentioned.
4.2 Problems and shortcomingsof the study:

There can be research without any problems and limitations. It
should be noted, however, that in the present study the researcher had
to face some obvious problems. The major problem was the selection
of samples. Dhaka is a Metropolitan city often over crowded with
population covering a large area. Therefore the selection of the required
samples was a difficult task. More difficult it was to collect data from
the sampled respondents who were not available in times of need.
Therefore the researcher has to spend much time, energy and money to

get data ready from respondents (parents) with repeated visits.

Another difficulty was the unavailability of the necessary
academic result of some of the children.. As a results data for a good

number of children had be excluded.

Due to paucity of time it was not possible to develop a norm for
the APSC which otherwise could make a more objective analysis of

data.
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4.3 Indications for Future Research:

The present study, carried out on children to know the effects of air
pollution on their aggression, anxiety and academic achievement, is a
timely effort. In the present day, Dhaka is a crowded with population,
vehicles, buildings, industries, roads & highways etc which are
producing varieties of air pollutants. For a developing country like
Bangladesh, it is expected that more industry and more transport we
need in future, but no air pollution is quite unexpected.. So the findings
of this study will be helpful for future research in this field. It will also
help educationists and policy makers to take environment related
programme with much care. However, more studies should be
conducted in this field to find out the health hazards of other people
living in Dhaka and other air polluted areas especially in the industry

based regions of the country.

4.4 Recommendations

The following actions are recommended to the present study-

7
0’0

Strict enforcement of existing environmental and traffic laws,
policies and guide lines.

e

*

Introduction of environmental awareness programmes for
educational institutions, vehicle users, and community people.

«* Partial relocation of industrial, educational, commercial
private and government office to sub urban areas to avoid
transport congestion and emissions from vehicles.

% Encouraging the school going children to use mask.
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" The Air Pollution Scale for Children (APSC)
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The Personality Inventory for Children (PIC)-3i&s Samas
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161 T |F 192 T |F 222 T |F
162 |T |F 193 T |F 223 T |F
163 T |F 194 T |F 224 T |F
164 T |F 195 T |F 225 T |F
165 T |F 196 T |F 226 T |F

133



Teq Aa (I WmPIC)@gjéT
227 [T [F 272 [T |F 317 [T [F
228 [T |[F 273 |T |F 318 |T |F
229 |T |F 274 |T |F 39 [T [F
230 |T |F 275 |T |F 320 |T |F
231 [T |F 276 |T |F 321 |T |F
232 |T |F 277 |T |F 322 |T |F
233 |T |F 278 |T |F 323 [T |F
234 |T |F 279 |T |F 324 |T |F
235 |T |F 280 |T |F 325 |T |F
236 |T |F 281 |T |F 326 |T |F
237 |T |F 282 |T |F 327 |T |F
238 |T |F 283 |T |F 3286 [T [F
239 [T [F 284 [T [F 329 |T |F
240 |T |F 285 |T |F 330 |T |F
241 |T |F 286 |T |F 331 |T |F
242 |T |F 287 |T |F 332 |T |F
243 [T [F 288 |T |F 333 |T |F
244 [T |F 289 |T |F 334 |T |F
245 |T |F 20 |T [F 335 |T |F
246 |T |F 291 [T |F 336 |T |F
247 |T |F 292 [T |F 337 |T |F
248 |T |F 293 |T |F 338 |T |F
249 |T |F 204 |T |F 330 |T |F
250 |T |F 295 |T [F 340 |T |F
251 |T |F 206 |T |F 341 |T |F
252 |T |F 297 |T |F 342 [T |F
253 |T |F 298 |T |F 343 |T |F
254 [T |[F 299 |T |F 344 |T |F
255 |T |F 300 |T |F 345 |T |F
256 |T |F 301 |T |F 346 |T |F
257 |T |F 302 |T |F 347 |T |F
258 |T |F 303 |T |F 348 |T |F
259 |T |F 304 |T |F 349 [T |F
260 |T |F 305 |T |F 350 [T |F
261 |T |F 306 |T |F 351 |T |F
262 |T |F 307 |T |F 352 |T |F
263 |T |F 308 |T |F 353 |T |F
264 |T |F 309 |T |F 354 |T |F
265 |T |F 310 |T |F 355 |T |F
266 |T |F 311 |T |F 356 |T |F
267 |T |F 312 |T |F 357 |T |F
268 |T |F 313 |T |F 358 |T |F
269 |T |F 314 |T |F 359 [T |F
270 |T |F 315 |T |F 360 |T |F
271 [T |F 316 |T |F 361 |T |F
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Bq <@ (Jen wERmFeS-PIC)-8€ =i

362 |T |F 393 [T |F
363 |T |F 394 |T |F
364 |T |F 395 |T |F
365 |T |F 39%6 |T |F
366 |T |F 397 |T |F
367 |T |F 398 |T |F
368 |T |F 399 |T |F
369 |T |F 400 |T |F
370 |T |F 401 |T |F
371 |T |F 402 |T |F
372 |T |F 403 |T |F
374 |T |F 404 |T |F
375 |T |F 405 |T |F
376 |T |F 406 |T |F
377 |T |F 407 |T |F
378 |T |F 408 |T |F
339 |T |F 409 |T |F
380 |T |F 4410 |T |F
381 [T |F 411 |T |F
382 |T |F 412 |T |F
383 |T |F 413 |T [F
384 |T |F 414 |T |F
385 |T |F 415 |T |F
386 |T |F 416 |T |F
387 |T |F 417 |T |F
388 |T |F 418 |T |F
389 |T |F 419 |T |F
390 |T |F 20 |T |F
391 |T |F T |F
392 |T |F T |F




Aggression Scoring Key 3x =&

- Lt 46 @ [F 91 T TF
: T K i T |F 92 T |F
; L a8 T |F 93 T |F
— - M o/ LY %4 |T |F
5 T |F 50 T |F 95 T
7 |T |F I 7§ N
8 T F 53 T F 08 - T
LR 55 |T |F 100 |T |F
1T ¥ 56 |T |F 101 [T |F
2 T O F 57 __|T |F 102 [T [F
o T ¥ 58 T |F 103 |T |F
14__|T |F 59  |T _|F 104 |® |F
15 |T _|F 60 |T [F 105 |T |F
16 |T |F 61 |T |F 106 |T |F
7@ |F 2 T |F 107 |T [F
19 [T |F 64 [T |F 109 [T |F
20 [T [F 65 |T |F e
21 |T_|F 66  |T |F e
22 |T _|F 67__|T |F 12 |T |F
23 [T _|F 68 |T [F 113 [T |F
24 _|T |F 6 |T [F 114 [T |F
29 T F 70 T | F T e
26 |T |F 71__|T |F 116 |T |F
27_|T_|F 72__|T |F 17 [T |F
L 73 |T |F 118 |T |F
29 |T _|F s 81 IF
01 F 75 |T |F 20 |T |F
2 1 F 76 |T |F 21 [T |F
32 |T [F 77 |T _|F 22 [T |F
33_|T [F 78 T |F Ermmmr
34 |T [F 79 [T |F 24 [T |F
35 T F 20 T F 135 = =
36 _|T |F 81 |T |F 126 [T |F
37T _|F N ki 26 1T IF
33 |®@ |F 83 |T |F 128 [T |F
39 [T |F 84 |T |F 129 [T |F
40 [T |[F 85 T | F e
41 T |F 26 T TF = -
2T _|F 87 |T _|F 133 T |F
- 8 |T [F 133 |T |F

1



Aggression Scoring Key oo

136 T |F 166 T |F 197 T |F
137 T |F 167 T |F 198 T |F
138 T |F 168 T |F 199 T |F
139 T |F 169 T |F 200 T |F
140 T |F 170 T |F 201 T |F
141 T |F 172 T |F 202 T |F
142 T |F 173 T |F 203 T |F
143 |@ |F 174 T |F 204 T |F
144 T |F 175 T |F 205 T |F
145 T |F 176 T |F 206 T |F
146 T |F 177 T |F 207 T |F
147 T |F 178 T |F 208 T |F
148 T |F 179 T |F 209 T |F
149 T |F 180 T |F 210 T |F
150 T |F 181 T |F 211 T |F
151 T |F 182 T |F 212 T |F
152 T |F 183 T |F 213 T |F
153 T |F 184 T |F 214 T |F
154 T |F 185 T |F 215 T |F
155 T |F 186 T |F 216 T |F
156 T |F 187 T |F 217 T |F
157 T |F 188 T |F 218 T |F
158 T |F 189 T |F 219 T |F
139 T |F 190 ® F 220 R )
160 T |F 191 T |F 221 T |F
161 T |F 192 T |F 222 T |F
162 T |F 193 T |F 223 T |F
163 T |F 194 T |F 224 T |F
164 T |F 195 T |F 225 T |F
165 T |F 196 T |F 226 T |F

12



Aggression Scoring Key (PIC)g§ %1

227 [T [F 272 |T |F 317 |T |F
228 |T |F 273 T |F 318 |T |F
220 T |F 274 |T |F 319 |@ |F
230 [T |F 275 T |F 320 |T |F
231 |T |F 276 |@ |F 321 T |F
232 |T |F 277 T |F 322 T |F
233 |T |F 278 |T |F 323 T |F
234 |T |F 279 |T |F 324 [T |F
235 |T |F 280 |T |F 325 T |F
236 |T |F 281 T |F 326 |T |F
237 |T |F 282 |T |F 327 _|T |F
238 |T |F 283 T |F 328 T |F
239 |T [F 284 |T |F 329 [T |F
240 |T [F 285 T |F 330 T |F
241 |T |F 286 ® |F 331 T |F
242 |T |F 287 |T |F 332 |T |F
243 |T [F 288 T |F 333 T |F
244 |T |F 289 T |F 334 T |F
245 [T |F 290 [T |F 335 T |F
246 |T |F 291 @ |F 33 |T |F
247 |T |F 292 |T |F 337 |T |F
248 |T [F 293 T |F 338 T |F
2499 |T [F 294 |T |F 339 T |F
250 |T |F 295 T |F 30 |@ [F
251 |T |F 296 |T |F 341 T |F
252 |T |F 297 T |F 342 T |F
753 T F 298 T |F 343 T |F
254 |T |F 299 ® |F 344 T |F
255 |@ |F 300 |T |F 345 T |F
256 |T |F 301 T |F 346 T |F
257 |T |F 302 |T |F 347 |T |F
258 |T |F 303 T |F 348 1 ¥
259 |t |F 304 [T |F 349 T |F
260 |T [F 305 T |F 350 |T |F
261 |T |F 306 T |F 351 T |F
262 |T |F 307 T |F 352 T |F
263 |T |F 308 |T |F 353 T |F
264 |T |F 309 T |F 354 T |F
265 T |F 310 T |F 355 T |F
266 |T |F 311 T [F 356 |T |F
267 |T |F 312 |T |F 357 |T |F
268 |T |F 313 |T |F 358 |T |F
269 |T |F 314 |® |F 359 |T |F
270 |1 _|F 315 T [F 360 |T |F

T F T F T F

271

316

361

H3



Aggression Scoring Key 8¢ o

362 [T [F 33 [T [F
363 |T |F 394 |T |F
364 [T |F 395 [T |F
365 |T |F 396 |T |F
366 |T |F 397 |T |F
367 |T |F 398 |T |F
368 [T |F 399 [T |F
369 |T |F 400 |T |F
370 |T |F 401 |@ |F
371 |T |F 42 |T |F
372 |T |F 403 |T |F
374 [T |F 404 |@ |F
375 [T |F 405 |T [F
376 |T |F 406 |T |F
377 |T |F 407 |T |F¥
378 |T |F 408 |T |F
339 |T |F 409 |T |F
380 [T |F 4410 |T |F
381 |T |F 411 [T |F
382 |T |F 412 |T |F
383 |T |F 413 |T |F
384 |T |F 414 |T |F
385 |T |F 415 [T |F
386 |T |F 416 [T |F
387 @ |F 417 |T |F
388 |T |F 418 |T |F
389 |T |F 419 |T |F
390 |T |F 20 |t |F
391 |T |F T |F
392 [T |F T |F

Hi



Anxiety Scoring Key 3% =i

1 T [F 46 T [F 91 T [F
2 T |F 47 T |F 92 T |F
3 T |F 43 T @ 93 T |F
4 @ |F 49 T |F 94 T |F
5 T |F 50 T |F 95 T |F
6 T |F 51 T |F 96 T |[F
7 T |F 52 T |F 97 T |F
8 T [F 53 @ |F 98 T |[F
5 @ |F 54 T |F 99 T |F
10 @ |F 55 T |F 100 |T |F
11__|T |F 56 T |F 101 |T [F
12 _|T [F 57 T |[F 102 [T [F
13 @ |F 58 T |F 103 [T [F
14 _|T |F 59 T |F 104 |T [F
15 |T |F 60 T |F 105 |T |F
16 |T |F 61 T |F 106 |T |F
17_|T |F 62 T |F 107 _|T |F
18 _|T |F 63 T |F 108 |T |F
19 @ |F 64 T |F 109 [T |F
20 |T |F 65 T |F 110 |T |F
21 @ |F 66 T |F 11 T |F
22 T F 67 T F 112 T F
23 T F 68 T K 113 T F
24 [T _|F 69 T |F 114 [T _|F
25 |T_|F 70 T |F 115 |T |F
26 |T |F 71 T |F 116 |T |F
27_|T _|F 72 T |F 117_|T |F
28 [T [F 73 T |F 118 [T |F
29 [T |F 74 T |F 119 [T |F
30 |T |F 75 T |F 120 |T _|F
31 [T _|F 76 T |F 121 _|T _|F
32 |T |F 77 @ |F 122 |T |F
33T _|F 78 T |F 123 [T [F
34 |T |F 79 T |F 124__|T [F
35 [T |F 80 T |F 125 |® |F
36 |T |F 81 T |F 26 [T @
37_|T _|F 82 ® |F 127 _|@ |F
38 [T _|F 23 T |F 128 |T |F
39 [T |F 84 T |® 129 [T [F
40 |1 [F 85 |@® |F 130 [T [F
4 [T |F 86 T |F 131 [T |F
2 |T |F 87 T |F 32 [T |F
43 T F 88 T F 133 T F
4 @ |F 89 T |F 134 |T |F
45 |T |F 90 T |F 135 |T |F

145



Anxiety Scoring Key = s

136 |T |@ 166 T |F 197 T |F
137 |T [F 167 T |F 198 T |F
133 |T |F 168 T |F 199 T |F
139 |T |F 169 T |F 200 T |F
140 |T |F 170 T |F 201 T |F
141 |T |F 172 T |F 202 T |F
142 |T |F 173 T |F 203 T |F
143 |T |F 174 T |F 204 T |F
144 |T |F 175 T |F 205 T |F
145 |T |F 176 T |F 206 T |F
146 |T |F 171 @ |F 207 T 1K
147 |T |F 178 T |F 208 T |F
148 T |F 179 T |F 209 T |F
149 |@ |F 180 T |F 210 T |F
150 |T |F 181 T |F 211 T |F
151 [T |F 182 T |F 212 T |F
52 T |'F 183 T |F 213 T |F
153 |T [F 184 T |F 214 T |F
154 [T |F 185 T |F 215 T |F
155 |T |F 186 T |F 216 T |F
156 |T |F 187 T |F 217 T |F
157 |T |F 188 @ |F 218 T |F
158 |T |F 189 @ [F 219 |T |F
159 |T |F 190 T |F 220 T |F
160 |T |F 191 T |® 221 T |F
161 |T |@ 192 T |F 222 ® F
162 |T |F 193 T |F 223 T |F
163 |T |F 194 T |F 224 T |F
164 |T |F 195 T |F 225 T |F
165 |T |F 196 T |F 226 T |F

e



Anxiety Scoring Key $%t

271

316

361

227 T |F 212 T |F 317 T |F
228 T |F 273 T |F 318 T |F
229 T |F 274 T |F 319 T |F
230 T |F 203 T |F 320 T |F
231 T |F 276 T |F 321 T |F
232 T |F 277 T |F 322 T |F
233 T |F 278 T |F 323 @ |F
234 T |F 279 T [F 324 T |F
235 T |F 280 T |F 325 T |F
236 T |F 281 T |F 326 T |F
237 T |F 282 T |F 327 T |F
238 T |F 283 T |F 328 T [F
239 T |F 284 T |F 329 T |F
240 T |F 285 T |F 330 T |F
241 T |F 286 T |F 331 T |F
242 T |F 287 T |F 332 T |F
243 T |F 288 T |F 333 T |F
244 T |F 289 T |F 334 T |F
245 T |F 290 T |F 335 T |F
246 T |F 291 T |F 336 T |F
247 |T |F 292 T |F 357 T |F
248 T (F 293 T |F 338 T |F
249 T IF 294 T |F 339 T |F
250 T |F 295 T |F 340 T |F
251 T |F 296 T |F 341 T |F
aa2 T |F 297 T |F 342 T |F
253 T |F 298 T |F 343 T |F
254 |T |F 299 T |F 344 T |F
255 T |F 300 T |F 345 T |F
256 | T |F 301 T |F 346 T |F
2l T |F 302 T |F 347 T IF
258 T |F 303 T |F 348 T |F
259 T |F 304 T |F 349 T |F
260 T |F 305 T |F 350 T |F
261 T |F 306 T |F 351 T |F
262 T |F 307 T |F 332 T |F
263 |@ |F 308 T |F 353 T |F
264 T |F 309 T |F 354 T @
265 T |F 310 T |F 355 T |F
266 T F 311 T F 356 T F
267 T |F 312 T |F 357 T |F
268 T |F 313 @ |F 358 T |F
269 T |F 314 T |F 359 T |F
270 T |F 313 ® |F 360 T |F
T 13 T F T ¥

197



Anxiety Scoring Key ¢ o

362 [T [F 393 [T |F
363 |T |F 394 |T |F
364 |T |F 395 [T |F
365 |T |F 396 [T |F
366 |T |F 397 [T |F
367 |T |F 398 |T |F
368 |T |[F 39 [T |F
369 @ [F 400 |T |F
370 |T |F 401 |T |F
371 |T |F 402 |T |F
372 |T |F 403 |T |F
374 [T |F 404 T |F
375 [T |F 405 |T |F
376 |T |F 406 |T |F
377 |T |F 407 |T [F
378 |T |F 408 |T |F
339 |T |F 409 |T |F
380 [T |F 4410 |T |[F
381 |T |F f11_ |T [F
382 [T |F 412 [T [F
383 |T |F 43 |T |F
384 |T |F 414 [T |[F
385 |T |F 415 |T |F
386 |T |F 416 |T |F
387 [T |F 417 [T [F
388 |T |F 418 |T |F
389 [T |F 419 |T |F
390 [T |F 20 |T [F
391 [T |F T |F
392 [T (F T |F

R
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Pallution Prone Area
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LEGEND Poliution Type
, Traftic Congestion
/™ Dhaka Metropolitan Aces Boundery 2 Wateg Treatment Plant ® Air Poliution
N/ Thana Boundary Embankment Cum Road Land Pollution

Main Road Flay Ground & Park £ Noise Pollution

Other Roads Old Town Area 2 water Pollution

Railway s River & Waterbody O Solid Waste Landhil Site

Preparsd by: GIS Diviston, DCAS P w0200

Source: Dhaka City State of Environment-2005 '
’ Rajshahi University Librazy
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