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ABSTRACT

This research aims to create and develop an educational website on global
warming and to find out its learning effectiveness, the number of learners of each
chapter, and their degree of satisfaction.

Research procedures began with the construction of the website by utilizing the
program Visual Studio.NET. Its quality was then improved by 5 experts on the area
inspecting its content appropriateness and the aspect of its educational technology. The
site was tried out with a group of 30 people selected by means of purposive sampling,
using pre- and post-testing. The research tool was composed of 20 questions with 4
multiple choices, assessing the knowledge on the issue, the data of which were
analyzed by the t-test, and 11 satisfaction-evaluating questions with a rating scale of 4
levels, the results of which were illustrated in the form of percentage, mode and
tabulation. The tables showed the number of visitors for each topic during 14-27
February 2005. The total number of the visitors used for data analysis was 70, derived
from random sampling, presented in percentage.

This research found that the respondents in the sampled group achieve
significantly effective learning after their studying the webpage at .05, the satisfaction
rate is in the high and highest level, the topic of the cause of global warming gains
highest attention, and 14.29 per cent of all the visitors are interested in every topic.
Therefore, a conclusion can be reached that web-based learning providing the
knowledge on global warming is appropriate for rendering Internet users'
understanding of global warming.

Recommendations for ultimate benefits in the future are that a section of a nature-
conservation club should be added to the web board in order to increase awareness and
participation in solving environmental problems, and a relevant governmental unit
should involve the publicizing of environmental issues for long-term advantage.

KEY WORDS: WEB-BASED LEARNING / GLOBAL WARMING /
ENVIRONMENTAL EDUCATION
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CHAPTER1
INTRODUCTION

1.1 Background of study

Nowadays, global temperature is rising simultaneously, in which most of the
scientists have mentioned that the planet is gradually getting warmer and warmer by
referring to frequency occurrence and severe of natural disaster such as increase in
storms and rainfall, severe flooding and unusual drought, and polar icecaps melting.
Many countries have tendency to submerge under the water as well as change in
season and shifts in ocean circulation, which tend to have serious impact on living
organisms (plants, animals’ species, and human).

(Greenworld 5™ issue, 2002: 22)

The cause of global warming can be explained as: Atmosphere surrounding the
earth is made up of many different gases, especially, greenhouse gas (such as Carbon
dioxide, Methane, and Nitrous oxide) acts like the glass of greenhouse. They let solar
radiation (energy from the sun) pass through and absorb most radiation in the earth
surface thus, the earth’s average temperature is consistent. Moreover, CFCs
(Chlorofluorocarbons), which normally come from human activities could break down
and destroy the natural layer of ozone in upper atmosphere. When ozone depleted,
solar ultraviolet radiation can penetrate to the earth surface and harm human and living
organisms. (Vitoon Panyakul, 1994:5)

Changing of climate condition could result in rising of sea level, which lead to
flooding abruptly as well as causing the big impact on natural resources and ecology
system. The combination of temperature and vapor in changing climate expected to
alter the climate in grassland and grove wood; hence, some living organism may
become extinct because they cannot adjust themselves with such rapid changed. As for
ecology of the dessert, it would become extremely dry. The increase of temperature

would effect the variety of biological. Impacts on human aspect would be in terms of
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lower in agricultural productivity that would lead to shortage of food supply and
nutrition deficiency in some of the world region. Furthermore, the change of climate
condition can be the primary cause of disease epidemic, allergy symptom, and asthma
as the warm climate make pollen, spur, and pollutant lasting longer.

For the impact of global warming on Thailand, Thailand Environmental
Institute has estimated that the country has possibility to face with unusual
circumstances such as shortage of water supply in the biggest river basin; flood
disaster in plain area. Bangkok is risky to face with damages from the threat of river
bursting their banks and flooding. The characteristic of narrow beach from Petchaburi
to Songkla would be disappeared as the beach expected to move back to plain coastal
area. In the South is likely to have widespread rainfall and more frequency of flood
disaster while northeastern will face severe draught instead. In addition, Thai gulf and
Andaman Sea is going to face trouble of bleach coral phenomenon as well as the
impact on economic. (Greenworld 5™ issue: 24-25)

Solving environmental problem, however, need to encourage the development
of learning and teaching in accordance with current problems that has been neglected.
Worsening environmental problem would create pollutant and destroy natural
resources before it could be able to pass on the next generation.

(Patrabul Pitchayapaibul, 1995)

In order to create awareness on environment value, it iS necessary to use
education mechanism. Although, formal and non-formal education system have
provided general knowledge about environment but they did not focus directly on
global warming; hence, the knowledge of this issue will have to rely on self-study in
which interested people can freely to access to the information elsewhere with no limit
of time.

Computer plays a dominant role and has been widely used from document
processing, accounting, to watching movie or listening to the music. As usage of
computer has been increasing in numbers, the communication linkage was used for
rapid interchange information. In the beginning, computer has small network to
connect within university and organization or so-called Intranet before developed to be

Internet as the massive connection was linked. (Macromedia Dreamweaver,2002: 1)
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Internet is a worldwide network of computer networks. It is an interconnection
of large and small networks around the globe. Currently, Internet plays a dominant
role in human society and the number of people using Internet also growing rapidly.
Due to capability to link millions of computers worldwide, Internet has been utilized
in education system or so-called long-distance learning. Internet network has several
sources of information presenting in the form of World Wide Web. Many
organizations and institutes, nowadays, have spread their information through Internet
in the form of World Wide Web due to its’ feature and capability to present
information in various forms such as text, sound, slide, and video.

Hypermedia, a term derived from hypertext. The information includes video,
sound, or graphics that are integrated into a non-sequential order unlike hypertext,
which can only present in text form. Hypermedia divided data information into small
component, called Node and has the link to connect related information together.

With the innovation of communication technology, web-based learning
sometimes called web-based instruction, Internet learning, or online learning is using
resources provided on the Internet system to design and arrange the course. This type
of learning would motivate and support learners to study as much as they want with no
limit of time. Learners can access to information needed elsewhere with worldwide
network or Internet connection.

Web-based learning conducts the strong points of Internet as efficient
innovative technology and can offer service in various forms (Vichuda Rattanapiean,
1999) while Khan (1997) mentioned about teaching via Internet that it is a hypermedia
program, which utilize the resource and attribute of World Wide Web to encourage
learning.

Web-base learning has many advantages such as creating opportunity for self-
studied based on their interest, knowledge and proficiency. Learners can select the
lesson that he or she wishes to review. In addition, it also created interaction among
learner, teacher, and friends because web-base learning usually provides tools for
communication such as e-mail with no need to travel to any specific place or time.
Moreover, it also support life long learning as well as gives an opportunity to

disadvantaged people so Internet can be use as effective tool to create awareness and
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provide knowledge about environment, especially, information about global warming
that Thailand does not have either complete link or comprehensive websites.
(Thanomporn Laohajaraddaeng,2003: 19-20)

For this reason, the researcher believe that there should be some research on
web-based learning in order to provide knowledge on “Global Warming” to students
and Internet users. The researcher wishes that this research would be a source of
information on “Global Warming” as well as creates awareness and knowledge to the
public. Thus, this current research would be an instance of publicizing environmental

information.
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1.2 Research objectives

1.2.1 To create and develop the web-based learning on global warming.
1.2.2 To evaluate a learning achievement on global warming via the method of
web-based learning as so as learner’ satisfaction of the website.

1.2.3 To evaluate visitor’ interest of the website, in particular that of each chapter.

1.3 Research topics

1.3.1 To find out whether web-based learning on global warming helps enhancing
sample group learning or not.

1.3.2 To find out how much people are attended to each chapter of web-based
learning on global warming.

1.3.3 To find out what degree learners are satisfied with the lessons of web-based

learning on global warming.

1.4 Research scopes

1.4.1 The sample group of this research may include people in general, regardless
of age, gender and education level.

1.4.2 The publicizing duration is from 14 — 21 February 2005.

1.5 Research limitations

1.5.1 It is possible that sample group did not learn all of conditions.
1.5.2 Owing to the unpopularity of the web-developing program, if the website is
to be publicized, it is necessary that the developing program has to be improved, or

else expenses on web rent are needed.
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1.6 Research hypotheses

After sample group study the lesson of web-based learning on global warming.
They would have more knowledge than before studying with the statistical

significance level of 0.05

1.7 Operational definitions

1.7.1 Global Warming in the meaning of this research is consisting of the
contents like: climate clues such as stalagmite, ice-core, sediment from the sea and
tree-ring. As to the causes of global warming, it has been proposed that the destruction
of ozone and the higher degree of greenhouse effect are the major causes. These have
an effect on human beings and other creatures on Earth, such as drought, wildfires,
spreading of disease, flood or even snow storm. At present, many countries around the
World recognize the importance of the prevention of the problem in the future. Some
example are the Kyoto protocol, several campaigns for afforestation, reduction of
CFC,, Energy saving and the use of fuel from biomass as well as circle energy.

1.7.2 Web-based Learning means learning in term of hypermedia. Learners were
allowed to access and study lessons from the web page under the restriction of the web
page developer. Hypermedia was linked of information that, were mix of picture and

sound altogether.

1.8 Research contributions

1.8.1 Web-based learning on global warming help enhancing the internet user
understands on this environmental problem.
1.8.2 Web-based learning on global warming are applicable as educational media

for promote pass the internet in term of World Wide Web.
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CHAPTERII
LITERATURE REVIEWS

The review that involved in research is:

1. Global warming.

2. Document of Environmental Education.
3. Ideas of web-based learning.

4. Hypermedia.

5. Webpage.

6.

Researches that are involve.

2.1 Global warming

2.1.1 Cause of global warming
( Foley,2538:7-16;Worldbook,1999:7-8: Ratree Sungsakit,2539:6-14)

Global warming refers to an average increase in the Earth's temperature, which in
turn causes changes in climate. Scientists talk about the issue of climate change, their
concern is about global warming caused by increasing some of these heat-trapping
gases--and adding new ones--we intensify the natural greenhouse effect such as CO, ,
Methane , N,O and the other main causes is CFCs that, make ozone hole.

2.1.1.1 The ozone hole

( Jon Erickson,1990:88-90;Environment 1995:459-462)

Chlorofluorocarbons (CFCs) and related industrial gases have thinned the
ozone layer in many places. The ozone hole is the area over Antarctica where damage
has been the greatest. The icy clouds there speed up chemical changes initiated by
CFCs that result in destroying ozone. Ultraviolet light passing through damaged areas

can harm many forms of life on Earth. In humans, ultraviolet light can cause skin
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cancer. The ozone layer, a blanket of gas in the upper atmosphere, shields the Earth
from the sun's harmful ultraviolet rays. The ozone hole, a gap in this layer, does not
intensify the greenhouse effect and should not be confused with it. The "good"
protective ozone layer in the upper atmosphere should be distinguished from "bad"
ozone in the lower atmosphere, a major component of smog.

2.1.1.2 Greenhouse effect: how the earth stays warm

( John Houghton ,1997: 10-19)

The glass panes of a greenhouse and the Earth's atmosphere are both
transparent to sunlight--they let in the sun's energy. Both also trap heat. How a
Greenhouse Traps Heat: Sunlight passes through greenhouse glass and warms the
ground inside. Heat rising from the ground warms the air; the glass prevents the air
from escaping, so the greenhouse retains the heat. How the Atmosphere Traps Heat:
Sunlight passes through the atmosphere and warms the planet's surface. Heat rising
from the surface warms the atmosphere; gases in the atmosphere absorb some of the
heat and reflect it back to the ground. This warming process is called the greenhouse
effect.

2.1.1.3 Life depends on the greenhouse effect

The greenhouse effect keeps the Earth's average surface temperature at
about 60°F (15°C). If there were no greenhouse gases in the atmosphere, the planet's
temperature would be 0°F (-18°C), too cold for most life. Most of the heat radiated
from the Earth's surface would be lost directly to outer space. Mars has a very thin
atmosphere with a weak greenhouse effect. Its surface is much colder than Earth's. In
fact, it is frozen. Venus has an intense greenhouse effect. Its atmosphere is thick with
carbon dioxide and other gases that trap heat. The surface of Venus is much hotter
than Earth's--hot enough to melt lead.

2.1.1.4 Greenhouse gases warm the earth

About half of the sun's incoming energy reaches the earth's surface. The rest
is reflected back into space or is absorbed by the atmosphere. The Earth absorbs most
of the energy that reaches its surface and re-emits it as heat. The atmosphere contains
gases such as water vapor and carbon dioxide which absorb, or trap, some of the rising
heat and return it back to earth. This warming of the planet's surface is called the

greenhouse effect. Without it, the rising heat would escape directly into space and
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Earth would be much colder. But if the greenhouse effect becomes stronger, it could
make the Earth warmer than usual. Even a little extra warming may cause problems
for humans, plants, and animals.

2.1.1.5 How we are altering the earth's atmosphere

Human activities are intensifying the natural greenhouse effect. Every year
we release billions of tons of heat-trapping gases to the atmosphere. In doing so, we
are setting the stage for a warmer Earth. Green house gases are carbon dioxide, nitrus

oxide, fluorocarbon, methane.

2.1.2 Climate clues: pieces of the climate puzzle

( Greenpeace,1998:6 ; John Gribbin, 1993 :45-47)

For a reliable picture of earth's past climate, scientists must combine bits of
evidence from many sources. Seeking climate clues, scientists probe deep in glaciers,
ocean and lake floors , centuries old trees and ancient caves. Using the information
they find, they reconstruct a continuous record of past temperature, rainfall, vegetation
and levels of atmospheric gases. Ice cores: drilled from glaciers hold samples of
Earth's ancient atmosphere. Tree rings: reflect climate conditions year by year.
Stalagmites: that grow on cave floors preserve a pattern of past temperatures.
Sediments: that fall on the sea floor serve as archives of past ocean temperatures and
currents. Lake-bottom sediments reveal lake temperatures of the past.

2.1.2.1 Ice cores: drilling for climate records

One way scientists reconstruct past climate changes is by studying ice cores
extracted from ancient glaciers in Antarctica and Greenland. By analyzing the ice and
the air trapped within the ice cores, they can build a record of levels of two gases that
trap heat in the atmosphere: carbon dioxide and methane. They can also estimate past
temperature changes that go back thousands of years.

2.1.2.2 Tree-ring growth reflects temperature changes

A growing tree adds a new ring of wood to its trunk every year. Counting
the growth rings tells the tree's age. The width of the rings provides evidence of past

climate. In years when growing conditions are favorable, trees grow wider rings than
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in less favorable years. Using computers, scientists measure changes in ring width not
obvious to the naked eye.

2.1.2.3 Stalagmites: clues from cave floors

Stalagmites are limestone deposits that grow upward from a cave floor over
many thousands of years as water drips from the roof of a limestone cave. By
analyzing stalagmites, scientists can find out about past temperature and rainfall
patterns.

2.1.2.4 Sediments from the deep: climate history buried underwater

The remains of plants and animals, and particles such as dust and clay,
accumulate through the years at the bottom of oceans and lakes and gradually build up.
Scientists extract cylinders, or cores, of these sediments and analyze the contents for

clues about the climate at the time they were deposited.

2.1.3 Sources of greenhouse gases ( Annika Nilsson,1992:21-37)

The problem was four major greenhouse gases. The atmosphere has always
contained carbon dioxide, methane and nitrous oxide. These gases together with water
vapor create the natural greenhouse effect. They trap some of the sun's energy and
keep the Earth warm enough to sustain life. By increasing some of these heat-trapping
gases and adding new ones we intensify the natural greenhouse effect and further
warm the atmosphere.

2.1.3.1 Carbon dioxide, up more than 30 percent since 1750 Carbon dioxide
a colorless, odorless gas is continually cycled through the earth's water, air, animal and
plant life. Humans exhale carbon dioxide as they breathe. Plants absorb it from the air
during photosynthesis. It is also absorbed in the oceans and, combined with other
chemicals, stored in sediments on the ocean floor. Adding carbon dioxide to the air,
each year we add more than 30 billion tons of carbon dioxide to the air mainly by:
burning fossil fuels and cutting down and burning trees. Fossil fuels_contain carbon;
burning them creates carbon dioxide. We use coal, oil and natural gas to generate
electricity, heat our homes, power our factories and run our cars. All this burning
releases billions of tons of carbon dioxide every year. Fossil fuels: coal, oil, natural

gas were created chiefly by the decay of plants that flourished millions of years ago.
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Burning these fuels unlocks the carbon stored by these plants and releases it to the air
as carbon dioxide. Fewer trees mean more carbon dioxide. As they grow, trees take
carbon dioxide from the air through photosynthesis. Destroying forests releases carbon
dioxide, increasing its level in the atmosphere. Deforestation accounts for about 20
percent of the carbon dioxide increase from human activities. Until 50 years ago most
of the carbon dioxide from deforestation was released from temperate zones. Now
tropical deforestation is the largest source. Tropical forests are being burned and cut
for farming, mining and raising cattle. This increases the amount of carbon dioxide in
the atmosphere. It also contributes to the loss of thousands of animal and plant species
every year. Cars emit carbon dioxide, burning one gallon of gasoline generates 22
pounds of carbon dioxide. When gasoline is burned, the carbon in it combines with
oxygen in the air to form carbon dioxide. Because the oxygen adds weight, the newly
formed carbon dioxide weighs more than the original unburned fuel. More people
more car, there are over 600 million motor vehicles in the world today. If present
trends continue, the number of cars on Earth will double in the next 30 years. It takes a
pound of coal to generate the electricity to light a 100-watt bulb for 10 hours. For
every pound of coal we burn, nearly three pounds of carbon dioxide go into the
atmosphere. Another factor: sulfur dioxide. Burning coal and other fossil fuels also
releases sulfur dioxide, polluting the air and forming a haze that blocks sunlight. This
haze cools the climate, partly masking the greenhouse effect.
1. Carbon dioxide on the rise. Since 1750, carbon dioxide in the air has
risen by more than 30 percent, due to human activities. It could double
by the year 2065. Staying power: the carbon dioxide we release today
could still be trapping heat hundreds of years from now.
2. How to reduce Carbon Dioxide. First use public transportation, walk
or bike to school or work. If you must drive, join a carpool and use a
car that gets high mileage. Second use energy-efficient appliances and
weatherize your home. Third use renewable energy sources like: solar
heat or wind power which does not emit carbon dioxide. Finally switch
from coal and oil to natural gas in power plants and factories. Natural

gas releases the least amount of carbon dioxide.
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2.1.3.2 Methane, also called swamp gas, is colorless and odorless. It is
generated naturally by bacteria that break down organic matter in wetlands and in the
guts of termites and some other animals. It also escapes from natural gas deposits. Gas
from garbage methane gas escapes from garbage landfills and open dumps. It also
leaks out during mining, extraction and transportation of coal, oil and natural gas.
Instead of allowing it to escape, we could collect this methane and use it as.
Adding methane to the air : each year we add 350 to 500 million tons of methane to
the air mainly by: raising livestock , coal mining and drilling for oil and natural gas,
rice cultivation , disposing of garbage in landfills , burning forests and fields.
Raising rice raises methane. Farmland for rice has doubled in 45 years. Rice, the most
important grain crop, feeds one-third of the world's people. Most types of rice grow in
flooded fields. Bacteria in the waterlogged soil release methane. More livestock means
more methane. Every time cattle burp, methane is released bacteria in the gut of cattle
break down the food these animals eat, converting some of it to methane gas. A cow
can belch up to a half-pound of methane a day. Sheep, goats, buffalo and camels also
belch methane. Because of rapidly growing world population and greater demand for
meat and dairy products, the number of cattle has doubled in the past 40 years.
1. Methane on the rise. Since 1750, methane in the air has more than
doubled due to human activity. It could double again by 2050.Staying
power: The methane we release today could still trap heat more than a
decade from now. It stays in the atmosphere that long. Each molecule
of methane traps heat 20 times more effectively than a carbon dioxide
molecule.
2. How to reduce methane. First reduce, recycle and compost waste.
Second recover methane at landfills and from coal mining and use it as
fuel. Finally reduce burning of forests and fields.
2.1.3.3 Fluorocarbons come almost entirely from human activities.
Fluorocarbons are greenhouse gases that rarely occur naturally. They are
manufactured by humans for refrigeration and other uses. Some fluorocarbons,
including chlorofluorocarbons (CFCs), are being phased out because they damage the
Earth's protective ozone layer. Newer fluorocarbons, including hydro fluorocarbons

(HFCs), do not harm the ozone layer but still trap heat in the atmosphere, adding to the
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greenhouse effect. Fluorocarbons: a class of chemicals, many different chemicals are
classified as fluorocarbons. Three main kinds of fluorocarbons make the largest
contributions to the greenhouse effect: CFCs (chlorofluorocarbons) destroy ozone.
Their use is being phased out. HCFCs (hydrochlorofluorocarbons) destroy ozone,
although less than CFCs. They are also being phased out. HFCs (hydrofluorocarbons)
do not destroy ozone, but still trap heat in the atmosphere.

1. Adding fluorocarbons to the air. Air conditioners in cars and
buildings use fluorocarbons as coolants. Fluorocarbons escape into
the air from leaks in the units and also when cars or home air
conditioners are improperly repaired or discarded. With a
fluorocarbon recycling and recovery machine, the coolant in a car air
conditioner can be pumped out and purified for reuse. Fluorocarbons
keep refrigerators cold. Fluorocarbons used as coolants for
refrigerators and freezers may escape into the air during manufacture,
installation and repair of these appliances. They are also may be
released when we discard the appliances. Before we junk refrigerators,
the fluorocarbons should be recovered for recycling. Good and bad
news about fluorocarbons. The good news are: production of some
kinds of fluorocarbons, including CFCs, has been banned in the
United States and other industrialized countries because of concern
about destruction of the ozone layer and the bad news are: some
substitutes for CFCs, including HFCs, do not destroy ozone but are
powerful greenhouse gases, contributing to global warming.

2. How to reduce fluorocarbons. When home or auto air conditioners

are serviced, make sure the coolant is recycled. Ask technicians to

repair leaks in refrigerators or air conditioners as a first step in
servicing them. Make sure the coolant in home refrigerators is
recovered before junking them.
2.1.3.4 Nitrous oxide, up more than 15 percent since 1750. Nitrous oxide, a
colorless gas with a slightly sweet odor, is released naturally from oceans and by
bacteria in soils. Each year we add 7 to 13 million tons of nitrous oxide to the

atmosphere mainly by: using nitrogen-based fertilizers, disposing of human and
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animal wastes, Automobile exhausts and we have not yet identified all the sources of
this gas
1. Adding nitrous oxide to the air. Chemical fertilizers: the main source.
Nitrogen-based fertilizer use has doubled in the past 15 years.
Nitrogen fertilizers provide nutrients for crops. But when these
fertilizers break down in the soil, nitrous oxide is released into the air.
Sewage emits nitrous oxide. Human and animal wastes release
nitrous oxide. Sewage treatment plants may be a major source of this
gas.
2. Nitrous oxide on the rise. Since 1750, nitrous oxide in the
atmosphere has risen by more than 15 percent. Staying power the
nitrous oxide we release today could still trap heat more than a century
from now. It stays in the atmosphere about that long. A nitrous oxide
molecule traps heat about 200 times more effectively than a carbon
dioxide molecule.
3. How to reduce nitrous oxide. Revise farming practices to reduce use
of nitrogen-based fertilizers. Other sources of this gas are not well
known and will have to be clearly identified before emissions can be

reduced.

2.1.4 Impact of global warming reflects on human and environmental

2.1.4.1 Raising of water (Coastal Flooding)
(http://.api.org/globalclimate/bigpicture.html)

1. Bangladesh: threatened by floods. Bangladesh consists mostly of
low-lying deltas where coastal storms already threaten the homes and
lives of millions of people. Much of the country would be devastated if
global warming causes sea level to rise and increases the impact of
tropical storms that already cause widespread destruction there.
Because Bangladesh cannot afford to build costly barriers to hold back

the sea, people would have little choice but to flee to higher ground.
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The resulting increase in population further inland could bring its own
risk of greater hunger and disease in this overcrowded country.
2. Maldive: islands at risk. The Maldive islands: barely above water.
Maldives is a nation of 1190 islands in the Indian Ocean. Few of the
islands rise more than six feet above sea level. Rising waters would
almost certainly cause most of the islands to become uninhabitable,
displacing more than 200,000 people. Maldivians are looking for ways
to protect their islands. If they fail to hold back the sea, eventually they
may have to abandon their country.
3. Impact on Thailand : seaside resorts. Resort towns such as Pattaya,
Prachuap Kiri Khan, Hua Hin and Cha-am have development on low
lying land immiediately behind beaches, as have many other smaller
resorts and hotel complexs, like on the west coast of Phuket Island. The
demand has been for resorts close to the present beach, but some have
been built on coastal slopes, as near Leam Mae Phim. Impact as has
been noted, a raising sea level will initiate or intensity erosion of
beaches along the front of seaside resort esplanades as at Pak Nam
Chumphon, will be reduced, and eventually disappear.
( Thailand Environment Institute Annual Conference,1996:2-6)

2.1.4.2 Impact on weather

( EPA,1996:1-6;Foley,2538:40-52;Greenpeace,1998:2)
1. Season change. Spring now arrives earlier in many parts of the world.
Evidence of this comes from earlier thaw dates for rivers and lakes;
earlier dates for plant blooming and leafing; and earlier animal egg-
laying, spawning and migration. An earlier spring may disrupt animal
migrations, alter competitive balances among species, and cause other
unforeseen problems.
2. Downpours, heavy snowfalls, and flooding. Warmer climate will
bring an increase in precipitation worldwide, especially during winter
and in mid- to high latitudes, according to climate model projections. In
addition, more precipitation is expected to fall in downpours and heavy

snowstorms leading to increased flooding and damages. The area of the
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U.S. affected by extreme rainfall has increased significantly since 1910.
Heavy rainfalls have also increased in Japan, the former Soviet Union,
China, and Australia. As climate change increases the risk of flooding,
human changes in land use and land cover can also contribute to the
growing risk of flooding.

3. Droughts and fires. As the climate heats up, droughts are expected to
become more frequent and severe in some locations. Sustained drought
makes wildfires more likely, and crops and trees more vulnerable to
pest infestations and disease. Generally, local land use and land cover
changes can exacerbate the climate change-driven increase in drought
risk. For example, in the tropics, "slash-and-burn" land clearing

practices can trigger large fires during extended droughts.

2.1.4.3 Impact on organism

(John Gribbin,1993:81-82; John Hougton,1997:127-131)

1. Coral reef bleaching. Reefs in 32 countries experienced dramatic
bleaching in 1997-98. Bleaching results from the loss of microscopic
algae that both color and nourish living corals. Water that is warmer
than normal by only 2 to 3°F (1.1-1.6°C) has been linked to bleaching.
Other factors that contribute to coral reef bleaching include nutrient and
sediment runoff, pollution, coastal development, dynamiting of reefs,
and natural storm damage.

2. Plant and animal range shifts and population changes. Plants and
animals generally react to consistently warmer temperatures by moving
to higher latitudes and elevations. Recent studies reveal that some
species have already started to shift their ranges, consistent with
warming trends. Many populations and species may become more
vulnerable to declining numbers or extinction if warming occurs faster
than they can respond or if human development presents barriers to

their migration.
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2.1.4.4 Impact on human

( John Hougton,1997:131-132; Jon Erickson,1990:77-83)
1. Tainted water. Global warming is likely to change precipitation
patterns around the world. Some regions will receive more rain that
may lead to flooding. Rising sea levels will make low-lying coastal
areas more prone to flooding as well. More floods could contaminate
water supplies with pollutants washed from cities and farm lands and
with sewage from disrupted treatment systems, risking the spread of
infectious diseases.
2. Pollution. Hot, stagnant conditions could cause smoke particles and
noxious gases to linger in the air and accelerate chemical reactions that
generate other pollutants. Such conditions increase the risk of
respiratory diseases like bronchitis and asthma.
3. Spreading of disease carriers. As global warming shifts climate zones,
disease-carrying insects would migrate toward the Earth's poles.
Diseases such as malaria and yellow fever may become widespread in
many more countries than at present, some with health services not

prepared to eliminate them.

2.1.5 How to avoid global warming

(Global warming: learning from the future, 1995: 53- 65)

The discussion is about problems of global warming that never ending in ten
years so, we should find the way to solve this problems. We have many difference
ways to solve the problem and can protect the World from high temperature that,
depend on our control such as:

2.1.5.1. Keep level of greenhouse gases
2.1.5.2. Preserve energy

2.1.5.3. Ban CFCs

2.1.5.4. Reduce methane and Nitrous oxide
2.1.5.5. Fuel from biomass and charcoal burner

2.1.5.6. Use technology of circle energy
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2.1.5.7. Increase the area of forest.

2.1.6 Kyoto protocol ( Bernhard Schlamadinger,2000:13-14)

2.1.6.1 History of Kyoto protocol. The Kyoto protocol is a document signed
by about 180 countries at Kyoto, Japan, in December 1997. The protocol commits 38
industrialised countries to cut their emissions of greenhouse gases between 2008 to
2010 to levels that are 5.2 percent below 1990 levels.

2.1.6.2 Targets for reduction of greenhouse gases. The target reduction ratio
for each country was set for the 5 years period from 2008 to 2010 with 1990 as the
based year. The target ratios were set at 6 percent for Japan, 7 percent for the United
States, 8 percent for EU, and so on. The industrialized countries (the countries listed in
the Annex I of the protocol, and the same hereafter) as a whole are to reduce emissions

by 5.2 percent

2.1.6.3. Content in Kyoto protocol ( Anocha Pichaisiri,2001:10)

Kyoto protocol set legally binding quantified target for reducing the emission of
greenhouse gases by industrialized countries, and established implement policies and
measures according to circumstances of the countries involved. In addition, as a
method for encouraging international cooperation and achieving the targets, it adopted
the so-call “Kyoto Protocol” The Kyoto Mechanism consists of :
1. Joint Implementation. When an industrialized country carries out a
program to reduce the emission of greenhouse gases in country making
the transition to a market economy, this system approves the transfer of
the resultant reduction units among the countries concerned. Through
the implementation of such programs, efforts will be made to achieve
additional actual reductions of emission volumes. Because this system
deals with parts of the emission framework of industrialized countries
for which emission frameworks are already established, it does not
affect the total emission framework for the developed countries as a

whole.
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2. Emission Trading. Under this system, approval is for some of the
emission amounts to be transferred among the industrialized countries
listed in Annex I, for which the emission volume allocation is set. This
method does not affect the total emission volume framework for the
developed countries as a whole.

3. Clean Development Mechanism (CDM).When an industrialized
country carries out a program to reduce the emission of greenhouse
gases in a developing country (a country not listed in the Annex I), this
system allow the industrialized country to count for itself the amount of
reduction achieved. This system has the merit that it enables the
industrialized country to use the achieved reduction for achievement of
its own target reduction, while the developing country has the

opportunity to gain investment and technology transfer.

2.1.7 The impact of global warming was appeared all over the World
( Intergovernnental Panel on Climate change (IPCC),2001)

2.1.7.1 The impact of global warming in Asia. The Asian region spans polar,

temperate, and tropical climates and is home to over 3 billion people. As the climate
warms, many mountain glaciers may disappear, permafrost will thaw, and the northern
forests are likely to shift further north. Rapid population growth and development in
countries like China and India will put additional pressures on natural ecosystems and
will lead to a rapid rise in the release of greenhouse gases into the atmosphere unless
steps are taken to curtail emissions. Indonesia: Malaria spreads to high elevations.
Malaria was detected for the first time as high as 2103 m in the highlands of Irian Jaya
in 1997. Philippines: Coral reef bleaching includes Maldives; Indonesia; Sri Lanka;
Gulf of Thailand [Siam]; Andaman Islands; Malaysia; India Korea : Heavy rains and
flooding. Severe flooding struck during July and August, 1998, with daily rainfall
totals exceeding 25.4 cm. Russia: Wildfires threaten tiger habitat, 1998. Drought and
high winds fueled fires that destroyed 3.7 million acres of Tiga .Bangladesh: Link
between stronger EL NiNo events and cholera prevalence. Pakistan: Longest drought

on record, 1999-2001. The prolonged three-year drought, which covers much of South
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West Asia, has affected people and 16 million livestock in Pakistan.China:
Disappearing Lakes, 2001. More than half of the 4,000 lakes in the Qinghai province
are disappearing due to drought. The severity of the impact is exacerbated by over
pumping of aquifers.
Remarkable * EL NiNo events are the change of warm gulf and cool gulf in the
ocean that cause of marine ecosystem.

2.1.7.2 The impact of global warming in Europe. Most of Europe
experienced temperature increases this century that are larger than the global average,
and precipitation generally increased in the north but decreased in the south. The
warming is clearly noticeable in mountain regions by the widespread retreat of glaciers
in the Alps. and in part to emphasize the importance of the industrialized countries of
Europe taking strong action to reduce greenhouse gas emissions. United Kingdom:
Birds laying eggs early. From 1971 to 1995, 31 percent of 65 bird species studied in
England showed significant trends towards earlier egg laying, moving up the date by
an average of 8.8 days. Austria: Over a 70 to 90 year period, alpine plants in the
Austrian and Swiss Alps moved higher up on mountain slopes in response to an
increase in average annual temperature. Germany: Mollusca range shift. 20 percent of
40 mollusca species in a national park have changed their distribution in response to
warming. Mediterranean: Intense drought and fires. Spain lost more than 1.2 million
acres of forest to wildfires in 1994, and 370,000 acres burned in each of Greece and
Italy in 1998. Europe: Change in timing of spring and autumn events. A study of
European plants from 1959 to 1993 shows that spring events (such as flowering) have
advanced by about 6 days and autumn events (such as leaf coloring) have been
delayed by about 5 days. The plant response occurred during a period of a warming.
Annual average temperature over continental Europe has increased 1.4°F over the past
century. Southeastern Norway: Wettest year on record, 2000. The year 2000 was the
wettest year since records began in 1895. Precipitation in northern Europe has
increased 10-40 percent in the last century.

2.1.7.3 The impact of global warming in AfricaThe African continent is a

rich mosaic of ecosystems, ranging from the snow and ice fields of Kilimanjaro to
tropical rainforests to the Saharan desert. Although it has the lowest per capita fossil

energy use of any major world region, Africa may be the most vulnerable continent to
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climate change because widespread poverty limits countries capabilities to adapt.
Signs of a changing climate in Africa have already emerged: spreading disease and
melting glaciers in the mountains, warming temperatures in drought-prone areas, and
sea-level rise and coral bleaching along the coastlines. Kenya: Deadly malaria
outbreak, summer, 1997. Hundreds of people died from malaria in the Kenyan
highlands where the population had previously been unexposed. Indian Ocean: Coral
reef bleaching (includes Seychelles; Kenya; Reunion; Mauritius; Somalia; Madagascar;
Maldives; Indonesia; Sri Lanka; Gulf of Thailand [Siam]; Andaman Islands; Malaysia;
Oman; India; and Cambodia). Tanzania: Malaria expands in mountains. Higher annual
temperatures in the Usamabara Mountains have been linked to expanding malaria
transmission. Lake Chad: Disappearing Lake. The surface area of the lake has
decreased from 25,000 km in 1963 to 1,350 km today. Modeling studies indicate the
severe reduction results from a combination of reduced rainfall and increased demand
for water for agricultural irrigation and other human needs. South Africa: Burning
shores, January 2000. One of the driest Decembers on record and temperatures over
40°C fueled extensive fires along the coast in the Western Cape Province. The
intensity of the fires was exacerbated by the presence of invasive vegetation species.
2.1.7.4 The impact of global warming in Central America. The climate of
Central America strongly affects social and economic conditions in the region through
its impacts on agriculture, tourism, and human health. The impacts of the 1997-1998
EL NiNo. Central America provide examples of what future climate warming may
bring. During that year, forest fires raged out of control and high sea surface
temperatures bleached corals in adjacent seas. Future changes in the frequency of
extreme events such as hurricanes, floods, and droughts may damage important export
crops such as bananas, threaten human settlements on unstable hillsides, and facilitate
the outbreak of diseases such as malaria and dengue fever. Andes Mountains,
Columbia: Disease-carrying mosquitoes spreading. Andes aegypti mosquitoes that
can carry dengue and yellow fever viruses were previously limited to 3,300 feet. Costa
Rica: Disappearing frogs and toads. A reduction in dry-season mists due to warmer
Pacific Ocean temperatures has been linked to disappearances of 20 species of frogs
and toads, upward shifts in the ranges of mountain birds, and declines in lizard

population. Florida: Fires burned 485,000 acres and destroyed more than 300 homes
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and structures. Venezuela: Heaviest rainfall in December 1999 caused massive

landslides and flooding that killed approximately 30,000 people.

2.2 Document about Environmental Education

2.2.1 The meaning of Environmental Education

The conventional of International environment on the organization of educational
science and technology at UNESCO, Paris (Schmider,1997:25). The conclusion of
meeting gave a meaning of Environmental Education is process of value to develop
world population. In addition, the environmental education would give an awareness
of all environments including of problem knowledge, persuade, attitude, practice, and
skill to solve the environmental problem.

Conclusion of Earth summit (UNCED 1992.chapter 36:2) show the part of
Environmental Education with sustainable development that education are important
for sustainable development such as the developing of awareness and morality in
environment as well as value judgment, attitude, skill and dispose of sustenance.

Stapp and Cox (1981:3) defined Environmental Education as a process with the
objective of making people understand the environment and the problem that occur: it
was also a process to give knowledge, attitude, action and skill in order to protect and
solve existing environmental problems at the individual and community level.

Winai Weerawatananon (1996:15-16) stated that Environmental Education meant
the process of education that emphasized knowledge about the physical and social
environment, about both the tangible and intangible factors that created change in the
environmental conditions and the impacts that occurred to humans so as to created the
right attitude, behavior and values in maintaining and developing environmental
quality and the quality of life.

From the meaning above, it can be concluded that Environmental Education
meant the process of educating public to have knowledge, understanding and to
created awareness of present environmental problems in order to change the behavior
of environmental participation, responsibility, care prevention and problem solving of

people in a sustainable way.



Fac.of Grad. Studies, Mahidol Univ. M.Ed.(Environmental Education) / 23

2.2.2 The objectives of Environmental Education

From the international conference of Environmental Education at Belgrade

Ugoslavia, gave the meaning of environmental objectives as follows:

2.2.2.1 Awareness: to create awareness about current environmental
problems.

2.2.2.2 Knowledge: to create experience and understanding about
environmental problems and environmental conditions.

2.2.2.3 Attitudes: to create values of preserving environmental quality and
to motivate people to participate in protecting and improving environmental conditions.

2.2.2.4 Skill: to create skills in stating problems and finding solutions to
those environmental problems.

2.2.2.5 Evaluation ability: to know evaluation of environment including to
study about Ecology, Politic, Economic, Social, Ethics and Education

2.2.2.6. Participation: to create opportunities to participate in problem

solving

2.2.3 Principle of Environmental Education

From Belgrade charter (UNESCO, 1976:2) summarized environmental principles

as follows:

2.2.3.1 Environmental Education should be considered from environmental
content. Both of natural environment and environment that human can create including
of Ecology, Politic, Economic, Technology, Social, Laws and Traditional Ethics.

2.2.3.2 Environmental Education should be a life long education process.

2.2.3.3 Environmental Education should be integrations.

2.2.3.4 Environmental Education should be emphasized of participating to
protect and solve problems.

2.2.3.5 Environmental Education should be considered of environmental
problem all over the world and various in each area.

2.2.3.6 Environmental Education should be emphasized in situation of

environment both of the past and the future.
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2.2.3.7 Environmental Education should be considered of development.
2.2.3.8 Environmental Education should be place emphasis on attitudes,
values and skills in thinking to solve problems in each area, country and all over the

world.

2.2.4 History of Environmental Education in Thailand

In 1989, Ministry of Education was formed an approach of Environmental
Education as follows: (Department of Educational Technique, 1991:22-24)
2.2.4.1 To create an Environmental Education for people and juvenile to give
knowledge, awareness, responsibility and the way to practice for effective way that
would be facing in the future.
2.2.4.2 To give the knowledge for people and juvenile. Learning of basic
environment that should be placed on local environmental problems and to create
awareness of the relation about environmental quality with managing as follows:
1. To develop and make a curriculum of Environmental Education in
every educational level. Both of formal and informal education.
2. To progress the form of learning and create an activity about
Environmental Education that was involved an experience of learners.
3. To improve a media of Environmental Education this, has a quality
and involve of present situation.
4. To develop people who were involved of Environmental Education
to aware in duty and participation for management.
2.2.4.3 To provide and support a research for collecting data, synthesis
problems, to develop people in related field and manage the environmental problem
both of country and countryside.
2.2.4.4 To provide an activity with environmental conservation in which of
Ministry of Education and other private organization.
2.2.45 To organize an action plan about environment of Ministry of
Education both of long and short plans. To join in each organization of government to

evaluate an achievement that was finished.
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2.2.5 Orderly content of environmental subject

Subject matter means an essence or knowledge besides absolutely meaning is

consisting of learning experience or about content (Aurasa Pradnakorn 1982:11)

Criterion for choosing content in an idea of Gagne (Aurasa Pradnakorn 1982:20)

l.

Criterion from an expert: in that subject should be considered from
the experts before.

Criterion of essential content: that subject should be represented of
all contents.

To motivate an imagination of learner to bring about the idea.
Criterion was an investigation. Learner should be brought about

investigative thinking.

The idea about criterion of Maning has 9 clauses as follows: (Aurasa Pradnakorn

1982:20-21)

(8]

NS SR

o

Criterion of using any content should be considered.

Cosmopolitan criterion could be used in vogue.

Criterion should be effectively or it should be considered from
seniority of learners.

Criterion should be considered from need in each society.

Criterion should be not too difficult content for children.

Criterion of content should be related about survival of learners.
Criterion should be considered from appropriate content that is
suited for children in each level.

Criterion of quality and content should be developed for learners.

Criterion should be interesting and suitable for children in each level.
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2.3 Concept on web-based instruction and learning

2.3.1 Defining web-based instruction and learning

Web-based instruction is the educational management involving computer
network in instructional design. Definition of web-based instruction has been made by
several educators including:

Khan (1997) defines web-based instruction as a hypermedia-based
instructional program which utilizes the attributes and resources of the World Wide
Web to create a meaningful learning environment where learning is fostered and
supported.

Judy et al (1998) refers to web-based instruction as a means to present learners
with body of knowledge as well as any learning-possible content via World Wide Web
so as to meet an individual’s need, which will be beneficial in terms of tutorial cost as
well as broadening scope of learning.

Vichuda Rattanapian (1999) defines web-based instruction and learning as one
of the practices involving strong attributes of the Internet to support instruction as it is
considered a high potential technology with various forms of services that can

facilitate instruction and learning management.

The common theme of above definition is that web-based instruction and
learning, new way of instruction and learning management, takes advantage of
potentials of the Internet, which is regarded as a high instructional medium, to support
instruction enabling meaningful learning connected to multi-network which can be
accessible anywhere and anytime. This means of instruction, therefore, is referred to in
different definitions, e.g. web-based instruction, www-based instruction and web-

based learning.
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2.3.2 The elements of web-based learning

There are many details as follows: (Khan,1997)

2.3.2.1 It can be interactive such as linking, searching, learning design that
learner can contact with teacher and one can sent back information by using
synchronous and asynchronous.

2.3.2.2 Used multimedia to contact with teacher for example learner can
searching information (text, images, sound and animation) on web through library
museum or anywhere all over the world.

2.3.2.3 Used open system through the internet and World Wide Web that
learner had an independent because one has choice to improve oneself above of the
subject.

2.3.2.4 Device, distance and time independent in the form of internet and
World Wide Web for example learner on web-based learning can access to
information needed elsewhere on worldwide network with no time limit and distance.

2.3.2.5 Globally accessible. Instruments that use for connecting with internet
system are modem and computer. In addition, computer is used for rapid interchange
information.

2.3.2.6 Online support such as electronic mail, chat room to answer the
question of learner.

2.2.3.7 Ease of using. Internet is a service like library search index that one
can find out the subject especially user is conveniently to study.

2.2.3.8 Learner controlled. A composition like link, design that learner can
choose a subject to study and it give hem or her back an evaluation immediately.

2.2.3.9 Online evaluation that one can be evaluated oneself from exercisable
doing.

Web-based learning was depended on characteristic of internet for using is as
follows: (Doherty, 1998)
Presentation is consisting of text and graphic that can be presented by appropriate
media is as follows:
1. One way presentation is text.

2. Pair presentation is text and graphic.
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3. Multimedia presentation is consisting of text, graphic, animation,

sound and movie or video.
Communication is necessary to use internet like:

1. One way communication like watch from webpage.

2. Two way communication like electronic mail or chat room.

3. One to group communication, data was sent to other source like
discussion from one person to another people, it was called internet
conference.

4. Group to group communication like group process.

Dynamic interaction has 3 topics as follows:
1. Searching information.
2. Procedure to access through the web.

3. Responding of human to use the web.

2.3.3 Forms of web-based learning

Web-based learning can be use form of two way communication, one way
communication or face to face so internet is an interconnection of large and small
networks around the globe and it has also utilized in education system or can send or
get the information through internet networks. Communication is divided into 2 types
as follows:

2.3.3.1 Synchronous learning means the teacher and learner are online at the
same times; it is called real-time, learner-oriented such as the existing study room with
teacher and learner bring information technology to support the teaching such as chat
room or send massage with animation, image and sound altogether.

2.2.3.2 Asynchronous learning means the teacher and learner are online in
different time, without real-time reaction. Learner can learn, practice lesson and test.
Moreover, it has web board and electronic mail to ask question and contact with the
teacher. Advantage is that learners can select to study as long as they want.

The researcher decided to choose asynchronous learning because it is not
necessary that learner and teacher are online at the same time and learner can contact

with teacher by using electronic mail or web board.
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2.3.4 Learning patterns on the web

Person (1997) had divided the teaching on web in 3 patterns as follows:

2.3.4.1 Stand alone course or web-based course: the content and resources of
all the course would be presented on web, which included the whole communication
between the lecture and the learner through the internet.

2.3.4.2 Web support course, the teacher and the learner will meet each other
in the educational institution but many resources such as the content of lesson and
supplementary information can be read from the related web sites. The teacher will
assign the web sites, or the learner make additional searches the assignments, activities
and communication will be in action through the web.

2.3.4.3 Web pedagogical resources are to bring any web sites that contain
related information of the course into parts of the course or become course activities.
These resources will be in many forms for example contents, graphic image, moving

image, sound and communication between the learner and web sites.

2.3.5 Learning conditions on the web

Web-based learning has conditions as follows: ( Peter O., 1998)

2.3.5.1 Learner who is a member of internet user can be access through the
internet by login.

2.3.5.2 To type the site that learner wants to enter.

2.3.5.3 When the learner is enter into web sites one can be learn all of
contents through monitor.

2.3.5.4 In each chapter, learner was motivated by activities or one can be
reply with teacher at the same time or at different time.

2.3.5.5 Leaner can reply with the program that is typing or click the
information to answer the question in each other.

2.3.5.6 The other web may have a test to evaluate learners after they finished

studying.
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2.3.6 Principles of web based learning management

Managing Web based learning need to take learner into consideration. Mostly,
lesson development adhere to nine instructional events and corresponding cognitive
processes of Gagne
(Gagne,1988)

2.3.6.1 Motivated or urge the learners: To feel interested with the lesson by
create attractive learning environment such as utilize graphic, visual image, or sound
effect during introduction.

2.3.6.2 Inform Learners of Learning Objectives: Learning via website allows
learners to have freedom to explore banks of information by selecting desirable
content to study. Therefore, informing learning objective would assist learners to focus
on relevance lesson and pay attention on the topic that he/she lacks of understanding.
As a result, learner would be able to obtain knowledge and ability as specified in the
objectives.

2.3.6.3 Recall Previous Knowledge: It would help motivate the learner to
understand the new knowledge quickly, which can be done through Q&A activity or
set up pre-test.

2.3.6.4 Present the Material to be learned: Which can be presented in various
forms such as text message, image, and sound. However, teacher should consider the
characteristic of learner in order to propose appropriate lesson.

2.3.6.5 Provide Guidance for Learning: meaning assists or guides learner to
integrate new and previous knowledge together in order to achieve speed and precise
learning.

2.3.6.6 Create Active Involvement: by granting opportunity and get learner to
involve with learning activity in which could be online conversation in the form of
Synchronous or exchange their opinion as Asynchronous.

2.3.6.7 Provide Feedback: Teacher can communicate with learner directly
through both online communication patterns. These online communications allow

teacher to follow-up learning progress as well as providing feedback to learner.
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2.3.6.8 Testing: Knowledge and ability testing enable instructor aware of
learner’s knowledge and understanding level to that particular lesson. The test can be
done online in the form of multiple choice and essay writing.

2.3.6.9 Providing Enrichment or Remediation: Can be done by specify the
links that allow learner to choose additional contents relevance to their lessons as it

should be very useful to them.

2.3.7 Benefits of web-based learning

Benefits and advantages of Web-based are as following:

2.3.7.1 Web-based learning encouraged wide range of interactive
communication in the society. User can communicate and scout for needed
information as well as exchange idea, which is hard to practice in traditional
classroom.

2.3.7.2 Web-based learning allows learner to enjoy the rapid access of the
biggest source and fruitful of information, which is update and enrich learner with
various information.(Chickering,1987)

2.3.7.3 Web-based learning management encourages no boundary long
distance learning. It has been known to be time efficiency, cost reduction, huge source
of information as well as allow learner to communicate freely and privately.

2.3.7.4 Web-based learning encouraged and supported individual difference
since learners are freely to practice their own self-study. It is very different from
traditional way that usually focus on the process that prior defined by teacher. This
new method allow learner to search for information and determine their time as
whenever they wish to study, when they wish to communicate or even express their
opinion and thought. (Relan and Gillini: refer by Vichuda Rattanapien ,1999)

2.3.7.5 Web-based learning has changed traditional learning that is teacher
and curriculum oriented to learner oriented as well as changed learning habit from
passive learning to active learning. (Zhao,1998;Koschmann and Other,1993)

2.3.7.6 Web-based learning create more attractive learning environment as
the rapid development of World Wide Web has occur it can draw attention of learner

through text message, image, graphic, soundtrack, visual image. (Mclallan,1998)
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2.3.7.7 Web-based learning increase interaction between learner and teacher

through Internet programs such as e-mail, chat, web-board.

2.3.8 Learning limitations on the web

Learning by internet is one part of long distant learning. The restriction is problem
of computer using (Glenn Hartz, 1998). Moreover, there are many problems such as:
(Varangkana Homjan, 2000).

2.3.8.1 Lack of designer in the field of studying by internet using.

2.3.8.2 An expense of installing, phone call, rental fee.

2.3.8.3 An attitude of user, most people think internet is base-information for
searching, communication but it was not for education.

2.3.8.4 An obstacle about language because most information are English
language.

2.3.8.5 Ability to use a computer and difficult to understand.

2.3.8.6 Disability to control learner if ones can not control oneself.

2.3.8.7 Lack of supporting from an executive.

2.3.9 Learning evaluation by the web

2.3.9.1 Evaluation on the web can be divided into 3 part as formative and
summative evaluation that can be evaluate all time to observe about result of studying.
The last one is online evaluation, learner can be evaluate from test or examination and
one can see scores in that time (Khan, 1997)
2.3.9.2 Evaluation on the web (Soward, 1997) can be divided as follows:
1. To evaluate a purpose that was shown a goal for whom.
2. To evaluate identification that was shown a detail or subject in the
website.
3. To evaluate an authority in first page, to inform a site of organization

and name of web designer.
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4. To evaluate a lay out and design. Web designer should be applying
an idea to follow an aspect of user like complication, time or
suitable form.

5. To evaluate contents that are texts, images, sound, contents should

be appropriated with web design.

2.4 Hypermedia

2.4.1 Definition of hypermedia

Hypermedia is a term derived from hypertext so many people defined that
Hypermedia and Hypertext are the same thing such as:

Shirk (1994) defines hypermedia as: A system comprising interlinks between the
information units.

Parsaye et al. (1989) defines hypertext as: Data that represent connection between
other data information units in which it can be in the form of visual image, sound, as
well as text message or numeric.

Jonassen (1989) defines hypertext as: It refers to the text fragments that tied
together by links which will connect these fragments and create group or collection of
message. Moreover, he has also given the meaning of hypermedia as it comprising
various types of information links, which could be the link of text message, images,
and sound.

Amen (1998) defines hypertext as: “Network of Nodes” in which each node
contains some information and link to other nodes.

Slatin (1991) referred in Kidanan Malithong (1993:219) mentioned that
Hypertext is non-sequential text presented in an assemblage of text message, graphic
images, and sounds called node. The node connected by electronic links so as to form
a system that allows user/reader moves from one node to another by click on link or by
creating new node.

Nattapol Jeenupong (1997) defines hypertext as: The document presentation in
the form of images and sound via computer network in non-linear. All documents are

tied together by links.
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Wittaya Reaungpornwisut (1997) defines hypertext as: The phrase that contained
point of connection with other information.

Kidanan Malithong (1993) mentioned that Hypertext is a non-linear presentation
document. User doesn’t need to read through content orderly since hypertext has cut
out load of information into fragment called “node”. The node can only be used when
it contained related information or content that has been reading at that time. Node
might comprising 2-3 keyword or lengthy information tied up together by link in
which reader can jump from one node to others.

From prior message, Hypermedia and hypertext were given different meaning.
Most of the time, they concluded that hypertext and hypermedia is the same thing.
However, researcher has seen the importance to separate the meaning of these two
words in order to achieve clear understanding of the difference. Hypertext contains
only text message while Hypermedia comprising other information apart from text
such as images graphics, sound, etc. To make it more explicit:

Hypertext is a pattern of information presentation in network system, which
occurs from links of related text fragments.

Hypermedia is patterns of information presentation in network system in which

the structure occur from links of related text message, image, and sound.

2.4.2 Designing hypermedia

Jonassen (1989:50) has mentioned that designing of hypermedia will need to
consider for these three important components: Structure of Hypermedia, Knowledge
Model, and Learner Interface.

2.4.2.1 Designing of Hypermedia Structure
Jonassen (1989:51-54) mentioned that Structure of Hypermedia has 3
patterns as following:
1. Unstructured Hypermedia: Regarding this type of hypermedia,
learners can freely access to any contents or desired information
from one node to another that linked together. These two nodes are

linked because one of these nodes contained information reference
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of another one. In this case, it enables learners to jump freely
between any topics any content at anytime.

The crucial thing need to concern while designing unstructured
hypermedia is sort out concept or information fragment that will be
contained in node. It can be achieved by analyze the content in
order to acquire the key word or concepts. Next step is to look for
the key word that has been repeated in other nodes and create link
to connect these nodes together. Finally, each node will full of
information and detail of each key word or concepts.

2. Structured Hypermedia: This type of hypermedia has organized the
structure of nodes and links. The creator need to direct the learners
about knowledge base structure or what he want to communicate by
using links that connect related nodes. This hypermedia composes
many sets of node. Each set can be accessed from other set and
capable to present explicit information and knowledge structure.

3. Hierarchical Hypermedia is a very explicit structure. Contents
arranged in this kind of hypermedia are in hierarchical form. Under
the general concept, it normally break down into detail means
general concept will break down into sub-concept and the
knowledge that is fixed especially science can be presented
effectively by hierarchical hypermedia e.g. the series of organism.

Therefore, the researcher has chosen Hierarchical Hypermedia to provide and
spread out knowledge of Global Warming, as it is explicit and easy to present.

2.4.2.2 Designing Knowledge model

Jonassen (1989: 55-56) has mentioned that there are 2 approaches to design
information model.

1. Deductively Developed Model: To this method, designing of
hypermedia begins with structure of contents or expert’s knowledge
before moving on to more detail. Hypermedia will be design under
the assumption: Learning is the replicate process from defined

structure or from Expert’s knowledge. Hypermedia will be in
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charge of bringing out the expert’s knowledge and present them to
learners.

2. Inductive Developed Model: To this method, designing of
hypermedia, mainly, begin with observing the learner. Learner will
be given the opportunity to experience with unstructured
hypermedia in preliminary step and then observe how learner
absorb knowledge as well as examine how did learner access to
source of knowledge. This might related to individual differences
and can identify the factors that create the difference.

Due to the topic of Global Warming has been defined as knowledge structure,
which researcher intend to appoint in hypermedia. The researcher decided to choose
knowledge model of Deductively Developed Model to construct Web-based learning
in this case.

2.4.2.3 Designing Learner Interface part
Jonassen (1989: 57-62) has mentioned many approaches that can use to
interface with learner such as:

1. Indexing: Create index alphabetically would ease user to search from
key word or interested topic.

2. Searching/Finding Information: Facilitating the user, who is not
familiar with hypermedia. User can enter key word or interested
phrase and then searching system will evaluate the key word and
match with related document before presenting in the form of index
together with brief detail. User can choose which information they
want to access into.

3. Intelligent Access to Information: This kind of interface utilizing
Expert System to assist learner to access the keystone information by
question from learner, which will differ according to knowledge
background. Then it would bring into expert’s consideration and yield
the result of which area that learner need information.

4. Contents Lists/Menu: Representing the structure of information and
knowledge contained in hypermedia. It is the point that brings user to

the door of information.
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5. Hypermaps / Hypergraphs: Utilize graphic as a tool to present
knowledge or information structure in the form of concept map. The
map would assists learner to understand the relationship between
information and develop learner’s knowledge structure. Moreover, it
also be a helper while surfing Hypermedia as it will provide
knowledge and information overview.

Due to researcher already has content framework of Global Warming,

learner interface in this research will be in the form of content lists/menu.

2.5 Webpage

2.5.1 Meaning of webpage

(Kidanan Malithong, 2000:19) webpage is like an electronic book that is consists

of text and images. May be it was called electronic news in World Wide Web.

2.5.2 Procedure and tool for creating the webpage

Inventive of webpage can be divided in 2 parts as follows:
2.5.2.1 To create by HTML language (hypertext markup language), which is
language for document formatting and it can be display in form of webpage in World
Wide Web. Hypertext markup language is a series of order and it can be divided into 2
parts as follows:

1. Data means part of information that is display in the web like texts,
images and sound for instant.

2. Tag means order that was set a characteristic of achievement in
webpage such as text and letter one can use tag to set front site, front
color, in addition tag can be create link of information in other page.

2.5.2.2 Creation by using processing program. Data and information that are
created from hypertext markup language (HTML) is too complicate for web designer
so Software Company was produced processing program to facilitate of creating a

hypermedia. There are many advantages like designer can easily draw a picture or
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write a letter in each page of hypermedia. One can change a method of web design
from HTML using to design and place a document in each webpage.

Under the systemic action of Window 95 / 98 and Window XP, it has a
processing program that can create webpage as follows:

1. Microsoft FrontPage

2. Macromedia Dreamweaver
3. Adobe Page Mill

4. Net Object Fusion

5. Visual Studio.NET

The researcher decided to use processing program of Visual Studio.NET because
it is easily to use, moreover it has an effective work and suitable to use in this web site.
Details of Visual Studio.NET are as follows: (Buncha Pasilatesung, 2003: 24)

2.5.23 Visual Studio.NET is the comprehensive, multi-language
development tool for rapidly building and integrating XML Web services and
applications. Visual Studio.NET 2003 offers a highly productive environment in
which to develop a broad range of Microsoft. NET that was connected applications and
technologies. Using the high-performance Microsoft. NET Framework run-time
environment, Visual Studio .NET provides you with powerful tools for designing,
building, testing, and deploying Web services and applications, as well as sharing best
practices and guidelines in a team environment. In addition this program has many
advantages as follows:

1. Quickly build professional software for Windows and the Web
Visual Studio .NET provides intuitive visual designers for
building professional Windows and web-based software, enabling
developers to reuse existing skills across multiple application
types.

2. Build high-performance database applications. ADO.NET class
libraries provide the infrastructure for high performance data
access to multiple data sources, including SQL Server, Oracle,
and more. The Server Explorer and Visual Database Tools
simplify data access by reducing the coding effort involved in

building data components.
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3. Simplify application deployment and maintenance, no touch
deployment enables Windows applications to be deployed as
easily as web pages, while the side-by-side component versioning
policy eliminates DLL overwrites and alleviates component
versioning issues.

4. Connect to a wide variety of systems, applications, and devices
Industry-leading support for web service creation and
consumption enables you to quickly build and employ standards-
based business logic components.

5. Leverage existing investments in code and skills. Visual
Studio .NET 2003 Professional provides developers with a
smooth upgrade path. The Visual Basic Upgrade Wizard, COM
interoperability, and a "load-and-go" upgrade for Visual C++ and
Visual J++ developers delivers multiple options for reusing
existing code and assets.

6. Build device-based applications in record time. Built-in support for
smart devices enables design, development, debugging, and
automatic deployment of applications to Windows CE .NET and
pocket PC powered devices. Mobile web application projects enable
you to build broad-reach web applications that automatically render
on more than 200 wireless mobile devices.

In addition the researcher use ASP.NET that is a technical tool for creating
and supporting web design, it has many advantage as follows:(Thaweechai hongsumal,
2003:139)

1. The .NET Framework and ASP.NET provide default authorization
and authentication schemes for Web applications. You can easily
remove, add to, or replace these schemes, depending upon the needs
of your application. For more information.

2. Easy programming model. ASP.NET makes building real world
Web applications dramatically easier. ASP.NET server controls
enable an HTML-like style of declarative programming that let you

build great pages with far less code than with classic
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ASP. Displaying data, validating user input, and uploading files are
all amazingly easy. Best of all, ASP.NET pages work in all
browsers including Netscape, Opera, AOL, and Internet Explorer.

3. Flexible language options. ASP.NET lets you leverage your current
programming language skills. Unlike classic ASP, which supports
only interpreted VBScript and J Script, ASP.NET now supports
more than 25 .NET languages (including built-in support for
VB.NET, C#, and JScript NET no tool required), giving you
unprecedented flexibility in your choice of language.

4. Great tool support. You can harness the full power of ASP.NET
using any text editor even notepad. But Visual Studio .NET adds
the productivity of Visual Basic-style development to the
Web. Now you can visually design ASP.NET web Forms using
familiar drag-drop-double click techniques, and enjoy full-fledged
code supportincluding statement completion and color-
coding. VS.NET also provides integrated support for debugging
and deploying ASP.NET web applications.

5. Rich class framework. Application features that used to be hard to
implement, or required a 3rd-party component, can now be added in
just a few lines of code using the .NET Framework. The .NET
Framework offers over 4500 classes that encapsulate rich
functionality like XML, data access, file upload, regular
expressions, image generation, performance monitoring and logging,

transactions, message queuing, SMTP mail, and much more.

6. Memory leak, deadlock and crash protection. ASP.NET
automatically detects and recovers from errors like deadlocks and

memory leaks to ensure your application is always available to user.
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2.5.3 “Global warming” web page development

General teaching material were adapted and use as approach to develop Global
Warming web page, one of teaching material. By this, researcher has studied web page
development method from: Sue Gerber and Thomas J. Shuell (1998) studied the use of
Internet to learn mathematics of eight grader students. Oliver,Omari and Herrington
(1998) studied the approach and strategies to utilize knowledge from website. Cooper
(2000) has done experiment by using website as a tool of learning and teaching with
200 students in Introduction to Computer subject. As a result, the researcher has
concluded the significant processes to develop web page as follow:

2.5.3.1 Studied process: Studied overview of information that is related to the
topic in order to use as basic element of web page construction.

2.5.3.2 Construction process: This process will need to be covered from
designing content, designing web page, and construct template. There are some
approaches that make learning web page to be more interesting (Hall,1998)

1. Web page must be convenience and not complicated to use.

2. Each web page must be conform and linked to other websites.

3. Must keep time processing on the screen at minimum. Avoid using
huge graphic image as it will spend so much time while downloading.

4. Construct the sitemap to access to the website: Creator should
specified the learner to access to the homepage that has explanation
and sitemap in order to inform learner on the scope that they wished
to search for.

5. Flexible for searching: Although, learners were suggested to study
orderly but it should increase flexibility and allow learner to defined
their own learning path.

6. The length of content in the screen should be kept minimum.

7. Design circulate website that has no end point. Learner can go back to
the starting point as easy as one click.

2.5.3.3 Web page development process: Try out process should be inspected
from media and environmental expert in order to improve and correct the defect of the

web page.
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2.5.3.4 Try out and Evaluation process: Web page that has been improved
will be utilized with sample group of 20 people.

2.6 Related research

2.6.1 Research related to global warming

Suwanna Arunotaipipat (1999) had studied on the creating and testing module
lesson of *“ Greenhouse Effect” in science subject for Mattayom 1. The research
objective to creating and tryout to find the efficiency ratio of module lesson in 90/90.
The research found that, the module lesson has been effectived and students gained
higher average score from the test after they studying the lesson with the statistical
significance level of 0.01.

Saurnchai Mullkam (2000) had studied on creating and testing book of
“ Greenhouse Effect” in general science subject for Mattayom 4 — 6. The research
objective to creating and tryout to find the efficiency ratio of book in 90/90. The
researcher found that, the book has been effectived and students gained higher average
score from the test after they read the book with the statistical significance level of
0.01.

Karnsri Boonprakop (1999) had studied about climate change in Thailand. The
researcher collected information of climate change in Thailand and took the data to
analyze the problem that might happen in the future such as impact on tourist place,
fishery, and agriculture and so on.

David D.kemp (1994) had studied about the cause of Global warming,
Greenhouse Effect, Ozone depletion and the impact on organisms in the future. In

addition, he tried to find the way to solve this problem.

2.6.2 Research related to web-based learning

Varaporn Tragoolsrid (2002) had studied on a proposed model of web-based

instruction with project-based learning for team learning of students at King

Mongkut’s University of Technology Thonburi. The research objective were (1) to
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study the WBI models with project-based learning for team learning (2) to develop the
WBI model with projected-based learning for team learning of students and (3) to
propose the WBI models with project-based learning for team learning of students.
The researcher found that, the subjects learned from the WBI model with project-
based learning had statistically significant at 0.05 level team learning and the web-
based project activities the students used most were chat and webboard.

Sunrat Hophaisarn (2001) had studied on the development of web-based
instruction system for general education to enhance student’s learning effectiveness.
The research objectives were (1) to develop instructional system for general education
course using web-based instruction (2) to compare the ability of self-directed learning,
critical thinking skills, ethics and learning achievement of the students and (3) to
analyze the cost of organization management, the students’ expenditure together with
other cost benefits. The researcher found that, post test scores of self-directed learning,
critical thinking skills, ethics dispositions and learning achievement were significantly
at 0.05 level and it was found that most of educational institutes expenditures are the
internet system installation and computer laboratory, remote access services, lease
lines, personals, and WBI costs.

Sue Gerber and Thomas J. Shuell (1998) have studied Internet usage in
mathematics class of 8" grade students. The objective is to develop understanding on
mathematics outside classroom by using The National Council of Teacher of
Mathematics or NCTM curriculum, which consist of 1) problem solving 2)
communication 3) reasoning and 4) connection. Students have to do the project after
class has finished. The information of the project is from population of g™t grade
students. The sample of 8 students drawn from 2 classrooms (4 each) attend a class
per week altogether 5 weeks to search information related to mathematics via Internet.
The result found that the sample students acknowledged the importance of
mathematics and can adapt to every day life.

Oliver, Omari and Herrington (1998) have studied the method and strategy of
learning via website. 56 students have separated into two groups (28 students each).
Researcher has designed Homepage, which classified into 4 chapters. Each chapter
comprising heading, content, text link to related Website, quizzes and solutions written

in text form about 500-700 words, 20-30 pictures, and link 15-20 links. The first group



Yuwasri Taikam Literature Reviews / 44

studied with document supplement while other group did not use any document
supplement. Both groups divided the pattern of studied in pairs and single. The result
was found that there is no significant difference between using and not using
document supplement as well as no difference between study in pairs or single.

Cooper (2000) has conducted experiment by using website during Introduction to
computer class with 200 students. There are numbers of strong points such as
increasing interaction between teacher and learners, providing opportunity to learners,
and creating satisfaction among learners. The conclusion from studied found that web-
based learning is challenge to both teacher and learners in case of that subject has the
good curriculum and allow learner to study back, it would be very useful to improve
effective online learning.

Parrill, 1996 implemented the research topic “Supplementing Traditional
Chemical Education on the World Wide Web”. The lesson, hyperactive molecules, has
developed as teaching material and promoting through website. In addition, the
website also represents as discovery-based tutorials as well as promote active learning
environment among students. Students can also use World Wide Web as a lab for
chemical experiment with lower expense.

Boufidou D.,1991 has implemented research study “An Attitudinal Study of
Student Perception Toward FElectronic Mail; An Empirical Investigation” to
investigate the feeling of students toward computer whether how it effect on
introducing E-mail and perception of students toward E-mail. Population is students
who registered the subject “An Introductory Course to Business Computing” by using
questionnaire as a tool. The result found that the trend of computer usage associate
with the use of computer and E-mail. Thus, from statistics of students’ positive
attitude toward E-mail also found relation between subject classification, age and
positive attitude toward computer associate with gender, nationality and tendency to
use E-mail.

Kuang-Ming (1998) studied the development and evaluation of statistics
manuscript in terms of World Wide Web. The educator has designed website for using
as the course learning supplement. In order to promote sufficient learning material,
this research has introduced web-based course segment development to aid learning of

statistics. This research would yield the result of users’ attitude, access to Information
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Technology by multimedia, other service provide on the Internet, trace back the course
related to topic, and screen designed. Information providers are students from
University of Pittsburgh, who studied this course through website, by completed the
questionnaires and interview. The result found that the learners have positive attitude
in terms of contents, structure, composition and qualification, screen design, and
performance of multimedia. Students have given the suggestion as: it should construct
learning interaction, password logon to the conversation, designed should be clearly
related to the objectives, and utility of the website should provide interaction and be
able to trace back the data.

Consequently, the researcher can summarize the entire above notion into the
following concepts:

The topic of global warming the researcher summed up all the contents and
classified them into 5 chapters. They are causes of global warming, climate clues in
the past, Consequences of global warming, solutions and the Kyoto protocol. The
researcher considered them as essentials and worthwhile being publicized, so that the
public will recognize the importance of this environmental problem.

Documents of Environmental Education, The researcher applied the principles of
Environmental Education. Some of them are life-long education, integration of
Environmental Education and its publicization. They correspond to the objectives of
Environmental Education: the raising of learners’ awareness; the teaching of
environmental problem and conditions; the encouragement of learners’ participation
and positive attitudes. Besides, the web-based learning of this thesis can be an indirect
promotion of the governmental policy, which is composed of providing students with
Environmental Education info and organizing environmental activities via educational
media. The environmental contents under discussion should accordingly be considered
by Environmental Education professional, because they are interesting and beneficial
to the society as a whole

Ideas of web-based learning the researcher followed several theories e.g.
asynchronous learning because it is not necessary that learner and teacher are online at
the same time and learner can contact with teacher by using electronic mail or web
board. Concerning of learning patterns the researcher use web pedagogical resources

because its will be in many forms for example contents, graphic image, moving image,
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sound and communication between the learner and web sites. Moreover, the
researcher’s learning web employs online assessment evaluation and the reviewing of
learners’ knowledge through end of chapter activities.

Concerning of Hypermedia the researcher decided to choose knowledge model of
Deductively Developed Model and Due to researcher already has content framework
of Global Warming, learner interface in this research will be in the form of content
lists/menu.

In term of Webpage, The researcher decided to use processing program of Visual
Studio.NET because it is easily to use, moreover it has an effective work and suitable
to use in this web site. Moreover, the researcher use ASP.NET that is a technical tool
for creating and supporting web design, it has many advantage like easy programming
model, Flexible language options, Great tool support.

Finally, the research directly relevant to the state of global warming has not been
found. However, some research that is partially related to the causes of global
warming can be found in the form of supplementary books. With regards to research
concerning web-based learning, there are mainly researches involved with contents
development and teaching methods in accordance with mathematics curricula,

research on internet exploration of student.
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CHAPTER III
RESEARCH METHODOLOGY

The research was about the development of web-based learning on global
warming. This study was a quasi-experimental research using one group pre-test post-
test control design and satisfactory evaluation form for learners. The process of the
study is as follow:

1. Creating and developing web-based learning

2. Implementation to find out the efficiency of web-based learning

3. Web-based learning tryout on sample group

3.1 Creating and developing web-based learning

The step to create web-based learning on global warming is as follows:

3.1.1 Study of basic information

3.1.1.1 Study of academic on global warming such as cause of global
warming, an impact, problem solving and situation at present.
3.1.1.2 Study of creating on web-based learning such as data base,

image, program and language used for building up the web.

3.1.2 Write the content of web-based learning

3.1.2.1 To order the general objectives scope of contents for study
relation and begin to create web- based learning.

General objectives and content of web-based learning are as follow:

General objectives: The contents of these webpage aimed at providing

learners:
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. Understanding of basic information on global warming such as

climate clues: pieces of the climate puzzle.

. Understanding in cause of global warming and source of

greenhouse gases.

. Knowledge on the impact of global warming reflects on human and

environment.

Knowledge on the way to solve this problem.

. Understanding of the detail in Kyoto protocol.

Content of web-based learning had 5 chapters as follows:

Topic 1 Climate clues: Piece of the climate puzzle is consisting of:

I

Ice core : Drilling for climate records

. Tree ring : Growth reflects temperature changes

2
3
4

Stalagmites : clues from cave floors

Sediments from the deep : climate history buried underwater

Topic 2 Cause of global warming is consisting of:

l.
e

Ozone layer was destroyed

Greenhouse effect

2.1 Life depend on the Greenhouse effect
2.2 Greenhouse gases warm the earth

2.3 Sources of greenhouse gases

Topic 3 Impact of global warming reflects on human and

environmental is consisting of:

1.

Raising sea level (coastal flooding)

1.1 Bangladesh : Threatened by floods

1.2 The Maldive Island : Island at risk

1.3 Impact on Thailand : Sea side resorts
Impact on weather

2.1 Season change

2.2 Downpours, heavy snowfalls and flooding

2.3 Droughts and fires
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3.

Impact on organism

3.1 Coral reef bleaching

3.2 Plant and animal range shifts and population change
Impact on human

4.1 Tainted water

4.2 Pollution

4.3 Spreading of disease carrier

Topic 4 How to avoid global warming is consisting of:

1. Keep level of greenhouse gases

2. Preserve energy

3. Ban CFC;

4. Reduce methane and Nitrous oxide

5. Fuel from biomass and charcoal burner
6. Use technology of circle energy

7. Increase the area of forest

Topic 5 Kyoto protocol is consisting of:

1. History of Kyoto protocol

2. Targets for reduction of greenhouse gases
3. content in Kyoto protocol

3.1 Joint Implementation
3.2 Emission Trading

3.3 Clean Development Mechanism

3.1.2.1 To create an activity of 5 chapters for review and evaluated the

knowledge of learners when learners were finished each topic.

3.1.2.2 To offer the contents and consult their committees.

3.1.2.3 Checking contents by the experts in the field of science or

environment and the experts of internet technology for improvement.

3.1.3 Designs and creations of the webpage

3.1.3.1 To fix a delicates of monitor for resolution is

800 x 600 And a delicates of colors are 16 bit that, suit for resolution on size
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14 — 15 inch of monitor.
3.1.3.2 To set up web page design. The web pages were divided into 3
main parts : heading menu and contents presented in the forms of text, image and
animation.
3.1.3.3 Begin to create by Visual Studio.Net and ASP.Net that were
designed to contact with user interface by table of content / menu. Users are free to
choose any items in the menu according to their interest with no need to follow page
number.
3.1.3.4 Design of page to show the content.
3.1.3.5 Designed structure of web page. Content of each item was
designed to link to each other.
3.1.3.6 The web page was divided into 3 main parts: heading menu and
contents. Importantly, in each page was not to long content.
3.1.3.7 Choose the image to carry out in each page. Images used on the
web page derived from:
1. The actual photographs scanned into computers
include images that download from other website. Decorate by
graphic program and keep it into JPEG (Joint Photographic
Experts Group) files in order to expedite web page presentation.
The files were saved in separate picture folder.
2. Graphic images scanned into computers and decorate by
graphic program.
3. Graphic and animation used graphic program for create
animation and saved in file that can show this graphic on every
browser program. First of all, the animation graphic was
designed by researcher in the form of story board and then to

create the animation pictures as follows:
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Diagram 1: The story board to show the design of animation pictures that used on the

website

INTRODUCTION OF WEB-BASED LEARNING
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3.1.3.8 Choose the instrument for creation and development the web

1. Server
Software Windows 2000 Professional
Hardware Specification

- CPU Pentium 3 733 MHZ
- Ram 512 MB Hard disk 40 GB
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2. Developer

Software Visual studio.Net, ASP.Net
Photoshop,Macromedia flash MX
Hardware Specification
- CPU Pentium 4 1.6 GHZ
- Ram 512 MB Hard disk 40 GB

3. Client / Testing

Software Internet Explorer
Hardware Specification
- CPU Pentium 4 2.6 GHZ
- Ram 512 MB Hard disk 120 GB
3.1.3.9 When the website completed, it came to the procedure of the

development of the website quality. The contents and format of the website were
proven by 5 experts in order that the web had the accuracy in term of contents and
suitability. In addition, certain recommendations were given. After the experts’
consideration, the details in improvement are as follows:

1. The data storage system was checked, so that a learner who

has not finished the pre-test must do it first before entering other

web section.

2. The decoration of the homepage was done with a graphic

program in virtue of attractiveness.

3. The web menu at the left column was moved too the top of

the page to facilitate the learner linking and to enlarge the space

of the contents.

4. The picture frames were added to all pictures of this website.

5. When the visitor had registered, a greeting expression with

his/her name appeared.

6. Online learning achievement was evaluated immediately after

the whole process of activities was done. There was a button

available for the visitor to check his or her points.
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7. When the user name and password were repeated, the system
would warn the visitor to re-register.
8. The web-board was improved into text format, which is the
ordinary format of website in general.
9. A graphic program was used to decorate the sub-topics of the
website in order to emphasize the text.

3.1.3.10 when the website completed. The contents and format of the

website were proven by 5 experts and thesis committees and then tryout on sample

group.
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Diagram 2: Chart show the condition of web- based learning on global warming
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3.2 Implementation to find out the efficiency of web-based learning

3.2.1 The test for finding out the efficiency of learning

Tryout the knowledge of learners on global warming. In this study, multiple
choice evaluation form consisting of 20 questions with 4 choices each was made. The
test details were as follows:

3.2.1.1 To create the test with 27 question. Consider from content and the
learning achievement evaluation form based on general difficulty level suit for sample
group.

3.2.1.2 To create the evaluation form to check all of content.

3.2.1.3 To develop the test by 30 people who were not a sample group. And
take the score to order and divided into 3 groups. Used technique of 27% high group —
low group (Kelly,1983) for analyze the difficulty level.

3.2.1.4 To select the question which have a difficulty level ranging from 0.2
to 0.8 (Hopkins and Antes, 1985:249) and have more than 0.2 discrimination power.
(Hopkins and Antes, 1985:249)

3.2.1.5 Calculation of reliability after examining test, the whole test was

calculated for reliability using the Kuder — Richardson 20" Formula

3.2.2 Satisfactory evaluation form for learners

The satisfactory evaluation form was consisted of 11 items. The evaluation
criterion was “most” “much” “little” “the least”. Includes, 5 items of content, 4 items
of presentation and 2 items of language usages. The example of satisfactory evaluation

form is as follows: (see details in appendix C)

Level of satisfaction Mode

Evaluation items Most Much Little Least

Content/activities

1) Learner understands of contents

2) Contents and activities are connection

3) Contents and activities are interesting
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3.2.3 The table to collect the information of visitors

The table was showing a numbers of learners who were accessing the web-based
learning on global warming in each chapter and presented in percentage as the

example (see details in chapter 4)

Chapter Number of visitors Percent (%)

from 70 persons

D B W N

3.3 Web-based learning tryout on sample group

3.3.1 Form of experiment

This study was a quasi — experimental research using one group pre-test post-test
design.

3.3.2 Sample groups

There were 2 sample groups as follows:
3.3.2.1 Thirty persons who were accessing the internet and selected by
purposive sampling.
3.3.2.2 Seventy persons who were accessing the internet and selected

by accidental sampling and the publicizing duration is from 14-21 February 2005.

3.3.3 Location for experiment

3.3.3.1 Tryout on people who were accessing the internet and used

browser program such as Internet Explorer or Netscape Navigator for visit the web-

based learning on www.global-warming.dyndns.org . After that, post this site in other
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website and promote through the e-mail address then waited for visitors to collect the

information.

3.3.4 Conditions of experiment

3.3.4.1 Learners had taken pre-test on global warming before they
studied the lesson on web-based learning.

3.3.4.2 Learners could study web-based learning without time
limitation.

3.3.4.3 Learners took post-test after they had finished studying web-
based learning on global warming.

3.3.4.4 Learners took the satisfactory evaluation form.

3.3.5 Analysis and evaluated a quality of learning

There were 3 topics as follows:

3.3.5.1 Evaluated a quality of learning by web-based learning on global
warming. To measure a basically knowledge, all the students took pre-test and post-
test on global warning, which consisted of 20 questions. The tryout results were used
to analyze with paired t-test at statistical values of 0.05 for discriminated learners,
used criterion of educational level to classify the learners.

3.3.5.2 Satisfactory evaluation form by learners used the satisfaction
form on web-based learning in 3 columns, includes contents, presentation and
language usages.

3.3.5.3 Evaluation derived from the table showing the number of
visitors were recorded when visitors browse in each chapter on the web, the data was
analyzed and presented as percentage to evaluate how much people interested in each

web-based chapters.
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CHAPTER 1V
RESULT OF THE STUDY

The result of the study on global warming through web-based learning of sample
groups could be divided into 3 parts as follows:

4.1 Result of the creating of web-based learning

4.2 Result of the achievement of lessons on web-based learning

4.3 Result of the learner’s satisfaction on web-based learning

4.4 Evaluation derived from table showing the number of visitors of each

web-based chapter

4.1 Result of the creating of web-based learning

4.1.1 The form of web-based learning on global warming

The web-based learning on global warming constructed by using Visual
Studio.NET and ASP.NET programs. The monitor demonstrated the result is divided
into 2 parts: (1) Content part displayed in graphic text at the upper part of the screen in
term of “Main Menu”. In this part, main menu contains five lists of item classified
according to the content of each chapter. Therefore, each item comprises five to eleven
sub-items. (2) Content frame displayed in the lower part of the screen. The
demonstration of the result divided into two parts: the topics will be listed at the top of
the page whilst content will be displayed at the bottom (the size is varying depend on
length of the content). For example as shown in web-based learning page diagram 3

and 4 respectively. (see details in appendix D)
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Diagram 3: Chart show main menu and sub menu of web-based learning
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4.1.2 The structure of web-based learning on global warming

Web-based learning on global warming was constructed into total 33 pages. It can be
separated in 5 chapters as follows:

6.3.1.1 The climate clues consist of 5 pages.

6.3.1.2 The cause of global warming consists of 10 pages.

6.3.1.3 The impact of global warming reflects on human and an environment
consists of 4 pages.

6.3.1.4 How to avoid global warming consists of 8 pages.

6.3.1.5 The Kyoto protocol consists of 6 pages

Learners can practice themselves by doing activity after they had finished
studying and images used on the webpage derived from graphic images scan, actual

images and animation.

4.2 Result of the achievement of lessons on web-based learning

4.2.1 Qualification of experimental group

Before the actual experiment, the detail of web-based learning was considered by
3 experts on environmental education and 2 experts on web design and educational
technology for improvement. After that tryout on sample group. The 30 of respondents
of purposive sampling group has been draw from the population in which can be
classified to 4 sampling groups as follow:

The First sampling group is 18 male students studying in Mathayom 6 at Debsirin
School. The reason why chosen this group is because the researcher used to be teacher
trainee at this school. The Second sampling group is 3 female students studying in
Mathayom 5 at Benjamarachalai. The Third sampling group is 2 male and 4 female
university students studying Bachelor Degree at Thammasat University, these students
are also in the same class with researcher studying in General English course at British
Council Pinklao. The last group is 1 male and 2 female university students studying
Master Degree at Chulalongkorn University, these people are friends of researcher

ever since Bachelor Degree. The details is as table 1:
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Table 1.General characteristic of experimental group can be classified as follow:

Qualification Educational level
University
Sex Secondary school Bachelor degree Master degree
Male 18 2 1
Female 3 4 2
total 21 6 3
total 30

4.2.2 Learning achievement on web-based lesson by learners of experimental

group

Table 2.The comparison of pre-test and post-test mean scores of the sample group

Sample N X(min) | X(max) X S.D. t
group (average)
Pre - test 30 4 12 6.87 3.77
Post - test 30 5 17 10.03 7.48 8.017

¥ p<0.05(0=0.05 d.f. =29 )t from table =2.05 (Electronic textbook stat soft

1998-2003)

After studying from web-based learning, it was found that the pre-test and

post-test mean scores of the post-test was 10.03 ( S.D. = 7.48 ) which was higher than

mean scores of the pre-test which was 6.87 ( S.D. = 3.77 ). Therefore, it could be

concluded that the difference was statistically significant at 0.05 (see details in

appendix B table 10).
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4.3 Result of the learner’s satisfaction on web-based learning

4.3.1 Evaluated results of satisfaction with the lessons on web-based learning
by learners of experimental group
The satisfaction form consisted of 11 items. The evaluated criterions were

99 ¢

“most” “much” “little” “least”. The form of contents and activities includes 5 items
that on presentation 4 items and that on language usage 2 items. The result was as the
following table:

Table 3 Satisfactory with the lesson on web-based learning by learners of experimental

group
Level of satisfaction
Evaluation items Mode
Most | Much | Little Least
Content/activities
1) Learner understands of contents (number) | 10 18 2 0 Much
(%) 333 60 6.7 0
2) Contents and activities are connection  (number) 12 17 1 0 Much
(%) 40 56.7 33 0
3) Contents and activities are interesting ~ (number) | 7 18 4 1 Much
(%) 233 60 13.3 33
4) Appropriateness of contents in (number) | 9 19 1 1 Much
each chapter (%) 30 63.3 e 38
5) Contents advantage for learner (number) | 17 13 0 0 Most
(%) 56.7 433 0 0
Presentation
6) Clarity of images (number) | 20 9 1 0 Most
(%) 66.7 26.7 33 0
7) Lay out are beautifully (number) 21 9 0 0 Most
(%) 70 30 0 0
8) Link convenience between contents (number) | 16 14 0 0 Most
(%) 533 46.7 0 0
9) satisfactory with number of images (number) 11 15 3 1 Much
(%) 36.7 50 10 3.3
Language usages
10) Understanding ease of language (number) | 5 23 2 0 Much
(%) 16.7 76.7 6.7 0
11) Appropriateness of language usages  (number) 7 22 1 0 Much
(%) 233 73.3 33 0
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4.3.1.1 Concerning of contents and activities topics, It was found that
learner understands of contents, content and activities are connection, content and
activities are interesting and appropriateness of contents in each chapter were
evaluated as much. Simultaneously, contents advantage for learner was evaluated as
most.

4.3.1.2 Concerning of presentation topics, It was found that clarity of
images, lay out are beautifully and link convenience between contents were evaluated
as most. Simultaneously, satisfactory with a numbers of images was evaluated as
much.

4.3.1.3 Concerning of language usages topics, It was found that
understanding ease of language and appropriateness of language usages were

evaluated as much.

4.4 Evaluation derived from table showing the number of visitors of each

web-based chapter

Table 4 A numbers of visitors on web-based learning in each chapter during from

14 — 27 February 2005

Chapter Number of visitors Percent (%)

from 70 persons

1. Climate clues: pieces of the

climate puzzle. 42 60
2. Cause of global warming. 66 94.29
3. Impact of global warming reflects

on human and environmental. 58 82.86
4. How to avoid global warming 51 72.86
5. Kyoto protocol 29 41.43

Study all of chapter 10 14.29
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A sample group is 70 persons who were selected by accidental sampling. And
according to table 4, it was found that chapter 2 gains highest interest from its visitors
by 94.29%, chapter 3 gains 82.86%, chapter 4 gains 72.86%, chapter 1 gains 60% and
chapter 5 gains lowest interest from its visitors by 41.43%. In addition, it was found
that 10 persons of sample group learn all of chapter gains 14.29%, which can be
evaluated from doing in 5 activities of each chapter. During publicizing the website, it

found that there were 35 unregistered people viewed only the front page.
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CHAPTER V
DISCUSSION

The structure of web-based learning on global warming can be help enhancing
learners’ knowledge and awareness of global warming problem. The study results can

be discussed as follows:

5.1 The structure of web-based learning on global warming

5.1.1 The form of web-based learning

Web-based learning on global warming was hypermedia which a lesson could be
divided in 5 chapters. Moreover, it has an activity after learners had finished studying
in each chapter to improve knowledge. Beside, learners can be studied each chapter
respectively. In addition, it is possible to share an idea between learner and teacher by

using web-board.

5.1.2 The way of presentation

This Web-based learning interacted with learner by using content menu, as it is
easy to use. Learners can choose to study in particular part or section that he/she
interested as well as test their own knowledge when finished at the end of chapter. The
contents of global warming in this website are provided extensively and easy to
understand to any people by using photos and moving graphic image to draw attention
of learners. Moreover, researcher also constructed web-board in order to allow user to
exchange their opinion and idea. Researcher anticipated to yield the benefit from web-
based learning on global warming by creates knowledge and awareness of
environmental problem among learners. Nevertheless, this research can not reach to

their consciousness but using web-board as a tool to stimulate and create conscious to
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learners can overcome weakness by establishing “Environment lover” in web-board to

help publicize and campaign for environmental issues.

5.1.3 Tools and methods to created web-based learning

Web-based learning on global warming was created by Visual Studio.Net program
and ASP.Net that was different from other previous studies on educational media, for
instance, “The development of webpage on soil resource and conservation for college
of agriculture and technology students” by Surachet Narapat (2004), “The
development of webpage on Bueng Boraped Wetland” by Noppharat
Rattanaphongphasuk (2002), both of them use Macromedia Dreamweaver program.

Visual Studio.Net has many advantages such as quickly build professional
software for Windows and the Web, build high-performance database applications,
simplify application deployment and maintenance, connect to a wide variety of
systems, applications, and devices, leverage existing investments in code and skills
and build device-based applications in record time. Researcher would like to suggested
that this website constructed for short-term experiment, however, in case that the
university wishes to continue publicize in long- term the programs should be modified
and adjusted, which can be done easily depends on proficiency and competence of
webmaster. In contradictory, these programs as aforementioned also have many
drawbacks such as: hard to find free web hosting that supports uploading these
programs as they normally support HTML, My SQL, ASP (not so many web that
support dot NET). Thus, if wish to upload and keeps web-site permanently, the big
expenses have to be paid for web hosting. Currently, the researcher overcome this
drawbacks by registered the free web hosting. This method allows people who
interested to upload the site by using research’s computer as server. However, this
method has some limitations as when researcher does not switch on her computer then
no one can use, upload, or study the content in the web-site. Another drawback would
be that webmaster could not manage to send the e-mail back to those users who forgot

his/her password; hence, users have to made new register.
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5.2 Results of the experiment of the lesson on web-based learning of the sample

group

5.2.1 The experiment of web-based learning on the actual group

The actual group is 30 persons that were selected by purposive sampling. Result
of the research can be concluded that the average mark of post-test was greater than
pre-test. The average scores of the test were 10.03 and 6.87 respectively brought about
statistical significant value of 0.05. As a result of the great result was due to time
interval between pre-test and post-test was not kept to be so long so the learner can
still remember what they have learnt and revised their knowledge from activities at the
end of every lesson. Moreover, learner also utilized time to studied web page at least
30 - 45 minutes. On the other hand, if the time interval between pre-test and post-test
is very long, in this case, learner could forget some parts of the content. Moreover,
learners also review their knowledge at anytime by practicing the activities at the end
of every chapter. This stage allows learners to remember the content in the web-site.
As the samples of this study are familiar with the researcher, the experiment has been
closely monitored and may yield higher marks after they had finished their study. The
S.D. value before and after study global warming website equivalent to 3.77 and 7.48
respectively. The higher S.D. result from dispersion of high mark, it genuinely from
the different education level of the sample sizes. Furthermore, the result of the
experiment was consistent with previous studies on educational media, for instance,
“The development of webpage on soil resource and conservation for college of
agriculture and technology students” by Surachet Narapat (2004), “The development
of webpage on Bueng Boraped Wetland” by Noppharat Rattanaphongphasuk (2002),
“The development of computer assisted instructions on solid waste and solid waste
management for Mathayomsuksa one students” by Narumol Poosumang (2003).
Consequently, the result of research was concluded that web-based learning on global
warming has provided better and clear understanding on this topic, which consistent

with the assumption and objectives mentioned prior.
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5.2.2 The evaluation result of satisfactory level with the web-based learning

The satisfactory evaluation form was tried out by 30 persons of the sample group
that was presented as percentage and mode of 4 ranges as most, much, little, least, (see
details in chapter 4 page 62) indicating satisfactory level as most and much. In
addition, the researcher found that some people who were accessing this website
during from 14 — 27 February 2005 (to inquire through an e-mail) gave some
recommendations like: the first page of each chapter has a beautiful animation, the
pattern and colors which use to create the website were suitable and most people

thought that the contents has usefulness and conform with the present situation.

5.2.3 Evaluation derived from table showing the number of visitors of each

web-based chapter

The number of visitors of each particular web-based chapter is the basis
for evaluating which topic in area of global warming gains highest interest from its
visitors. The sample group used in this thesis is 70 in number, derived from accidental
sampling during from 14 — 27 February 2005 and the analysis result is presented as
percentage. The result from Table 4 in chapter 4, page 63 has found that the second
lesson, the cause of global warming caught the highest interest, 94.29% followed by
the third lesson, the impact of global warming reflects on human and environment
82.86% and fourth lesson, how to avoid global warming 72.86%. Apart from these
topics, the first lesson, the climate clues and the fifth lesson, Kyoto protocol have the
least interest 60% and 41.43% respectively. Therefore, also found 10 people of sample
size or accounted for 12.48% have studied all the five lessons (evaluated from those
who has completed all the activity at the end of each lesson altogether five lessons).
From analysis of the statistic value, the finalized conclusion is that most of the people
want to find out what cause global warming and how it would effects us in the future
as well as curious if there any solution. Lastly, they want to know about the global
climate condition in the past and what is the significant point out that particular
climate condition while the topic Tokyo Protocol did not receive much interest

because people might think that it is far from them and complicated to understand. In



Fac. of Grad. Studies, Mahidol Univ. M.Ed.(Environmental Education) / 69

addition, from statistical analysis, it can be concluded that the motivation driving
people to study web-based learning on global warming might came from the incident
of earthquake that caused Tsunami devastation in the Southern part of Thailand. Some
people were apprehensive and relate the incident with global warming and some might
want to know how global warming would affect people, how severe it will be in order
to prepare and keep up with natural disaster that may occur at anytime in the
unforeseen future. Most of people also feel that global temperature is getting hotter
and hotter everyday. Ever since the beginning of the year 2005, Thailand has faced
with severe drought and shortage of water supply in many provinces in Northern and
North Eastern part of Thailand. This factor influenced people to have more concern
about environmental problem and given high attention to global warming web-based.
However, researcher found that at the time of publicizing the web there were 35
people who viewed only the front page and didn’t registered to study. The cause might
came from users were fed up with the registration procedure that apart from

registration pre and post test also need to be done after studied.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

Currently, Internet plays a dominant role in human society and the number of
people using Internet is also growing rapidly. Furthermore, internet has been utilized
in education system or so-called long- distance learning with the innovation of
communication technology. Web-based learning deploys resource provided on the
Internet system to design and arrange the course. In addition, web-based learning has
many advantages such as creating opportunity for self studied based on their interest,
background knowledge and proficiency. Moreover, it also supports life long learning
as well as gives an opportunity to disadvantaged people. Therefore, web-based
learning can be used an effective tool to create awareness and provide knowledge
about environment, especially information on global warming which is a serious
problem today because this problem could result in natural resource, ecology system
as well as human being in the world. In addition, Thailand does not have either
complete link or comprehensive website.

For this reason, the researcher believes that there should be some research on
web-based learning in order to provide knowledge on global warming to internet
users. The researcher wishes that this research would be a source of information on
global warming as well as creates conscious and knowledge to the public. Thus, this

current research would be an instance of publicizing environmental information.

6.1 Research objective, Research topics and Research hypotheses

This study was to create and develop web-based learning on global warming. The
web-based learning was tried out on 30 persons of sample group which was selected
by purposive sampling. Hence, the theme of the study consist of 3 issues of finding out
whether web-based learning on global warming helps enhancing sample group
learning or not, finding out what level learners satisfy with the lesson of web-based

learning, and finding out how much people interested in each chapter. The sample
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group was 70 persons who were selected by accidental sampling during from 14 — 27
February 2005. Consequently, the result of research was concluded that web-based
learning on global warming has provided better and clear understanding on this topic,
which consistent with the assumption and objectives mentioned prior because the
study primarily supposed that average scores of the post-test would be higher than the
pre-test after learners underwent the treatment at the statistical significant at 0.05 level.
Simultaneously, it is basically supposed that the satisfactory level toward the web-

based learning on global warming would be not lower than much.

6.2 Research methodology

Preparation of the webpage structure started from gathering of global warming
content from various data resource such as Text book, Internet, article and the
research. Then, to order the general objectives scope of contents before webpage was
designed into total 33 pages and consists of 5 chapters like climate clues, cause of
global warming, impact of global warming, how to avoid global warming and Kyoto
protocol beside, it has 5 activities in each chapter. In addition, this webpage is
consists of 3 principle documents like heading menu and main content by using the
program of Visual Studio.NET. There were 3 implements for finding out the
efficiency of the web-based learning. First, efficiency of lesson was evaluated from the
test, tryout with 30 person who were not a sample group for twice then the last tryout
was finding out difficulty level, discrimination power and reliability was the 20th
formula of Kuder-Richardson. It was found that 20 of the test had been effectively for
using. Second, a quality of web-based learning was evaluated by 5 experts; 3 experts
on content aspect and other 2 experts on technology aspect. Finally, satisfactory
evaluation form was evaluated by committees. These consisted of 5 items of contents,
4 items of presentation and 2 items of language usage.

The structure of web-based learning was considered by thesis committees and

experts, and then uploaded to store in the cost-free of http:/www.global-

warming.dyndns.org before tried out with 30 persons of purposive sample group and

70 persons of accidental sample group respectively. First, 30 persons who was selected

by purposive sampling took pre-test before studied the lesson on web-based, then took
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post-test and satisfactory evaluation form after learners finished studying all of lesson.
Average scores of the pre-test and the post-test were compared, using t-test statistic
whereas the satisfactory level was analyzed, presented as the percentage and mode.
Finally, the researcher was waiting for 70 persons who were selected by accidental
sampling during from 14 — 27 February 2005 to collect the data and it was analyzed
and presented by using in percentage to evaluate how much people interested in each

web-based chapter.

6.3 Conclusion

6.3.1 Details of web-based learning on global warming.

Web-based learning on global warming was constructed into total 33 pages. It can
be separated in 5 chapters as follows:

6.3.1.1 The climate clues consist of 5 pages.

6.3.1.2 The cause of global warming consists of 10 pages.

6.3.1.3 The impact of global warming reflects on human and an environment
consists of 4 pages.

6.3.1.4 How to avoid global warming consists of 8 pages.

6.3.1.5 The Kyoto protocol consists of 6 pages.

In each chapter had an activity to practice learners, the frame of web-based was
divided into 2 frames: menu frame to show main content in each chapter and content
frame to show details in each topic. Moreover, images used on the webpage derived
from graphic images scan, actual images, animation, and flash to motivated learner.

Beside, it has a web board for changing opinions between learners and researcher.

6.3.2 Result of the efficiency value of learning achievement test
Learning achievement test indicated that difficulty level of the test ranged from
0.2 to 0.8 which was considered suitable. Reliability of the whole test was 0.87 which

was considered as medium to high level.
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6.3.3 Result of the learning achievement of 30 persons of purposive sample group
indicated that average scores of the post-test was 10.03 (S.D. was 7.48), higher than
average scores of the pre-test which was 6.87 (S.D. was 3.77). The two average scores
compared by using t-test statistic show t value of 8.01higher than t value in the table of
critical values of t which was 2.05. This brought about statistical significant
difference level of 0.05 proved the assumption that learning on global warming

through web-based learning enhanced learners’ knowledge on the subject.

6.3.4 Result of the satisfactory level evaluation by 30 persons of purposive sample
group indicated that learner’ satisfaction about contents advantage, clarity of images,
lay out are beautifully, link convenience between contents were evaluated as most.
Whereas, understanding of contents, contents and activities are connection, contents
and activities are interesting, appropriateness of contents in each chapter, satisfactory
with number of images understanding ease of language and appropriateness of

language usages were evaluated as much. The result was not lower than much.

6.3.5 Evaluation derived from table showing the number of visitors of each web-
based chapter. 70 persons of accidental sample group during from 14 — 27 February
2005 indicated that the second lesson, the cause of global warming caught the highest
interest, followed by the third lesson, the impact of global warming reflects on human
and environment and fourth lesson, How to avoid global warming. Apart from these
topics, the first lesson, the climate clues and the fifth lesson, Kyoto protocol have the
least interest respectively. It was found that 10 persons of sample group learn all of

chapter. Furthermore, researcher found that at the time of publicizing the web there

were 35 people who viewed only the front page and didn’t registered to study. The
cause might came from users were fed up with the registration procedure that apart

from registration pre and post test also need to be done after studied
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6.4 Recommendations from the research

6.4.1 Publicizing web-based learning on global warming over the Internet is not
difficult but to keep permanently will create expenses, as currently there were no free
web server that support program dot NET but hopefully the number will be increased
in the future. As a result, this limitation will need to be considered in order to aim at

long term benefit.

6.4.2 Publicizing the web site need to be informed and promoted otherwise no
one would know. Publicizing can be done by (1) posting the topic in some web site

that also provides web board service such as www.sanook.com or

www.lemononline.com. However, it needs to post into the right category such as

environment or education categories. (2) Publicizing through forward e-mail and (3)
attaching link with other educational web site such as government web site web site

that provide environmental knowledge throughout university web site.

6.4.3 Constructing educational web site for research purpose should design
statistic system and counter thoroughly ¢.g. the system should be able to record users’
detail and information that how many people have completed lesson in every topic
otherwise researcher won’t be able to interpret and analyze the further information.
This particular information important for improving and developing the content of

website consequently.

6.5 Recommendations on future study

6.5.1 The most important thing that should be consider for publicizing the
educational web or web for research purposed is the page that is too formal and so
academic such as the page that indicate about research or the parts that user need to fill
up. User may be tediously and discourage to view the web. As a result, researcher

would suggest shortening this part in order to draw users’ attention.
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6.5.2 Educating user about environmental problem through Internet is not
difficult; however, creating their awareness about environmental problem is much
more difficult. We might be able to create their conscious by establishing environment
society by using web-board as a tool to advertising and publicizing as well as

exchange useful information.

6.5.3 Developing learning aid for Internet user has limitation as learner can
choose what they want to study freely, hence, their learning process can not be control.
As a result, the target group should be considered when develop learning aid such as
who is our target group then design web page that is appropriate. Moreover, researcher
should take into his/her consideration whether the web will be use as a learning tool in
classroom or publicize to anyone. Therefore, web-based learning should focus on
design, the overall look should be interesting, and the content should not be so

complicated as well as can provide feedback to learners.
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si’lli’)‘?; +P -P P r
1 7 7 0.4375 0.875
2 7 5 0.4375 0.625
3 8 6 0.5 0.75
4 10 6 0.625 0.75
! 8 4 0.5 0.5
6 12 4 0.75 0.5
7 12 4 0.75 0.5
8 12 4 0.75 0.5
9 8 4 0.5 0.5
10 11 5 0.6875 0.625
11 10 < 0.625 0.5
12 11 5 0.6875 0.625
13 10 4 0.625 0.5
14 7 5 0.4375 0.625
15 12 4 0.75 0.5
16 12 4 0.75 0.5
17 10 4 0.625 0.5
18 8 8 0.5 1
19 7 5 0.4375 0.625
20 7 5 0.4375 0.625
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Y 1 y o @ o = Y 9
M3197 8 MImAmnNuFel v IINAdeLIanadugniNsSeui laldgasves

Kuder — Richardson 20

doi p q Pq

1 0.43 0.57 0.2451
2 0.46 0.54 0.2484
3 0.43 0.57 0.2451
4 0.63 0.37 0.2331
5 0.5 0.5 0.25

6 0.76 0.24 0.1824
7 0.73 0.27 0.1971
8 0.76 0.24 0.1824
9 0.53 0.47 0.2491
10 0.7 0.3 0.21

11 0.63 0.37 0.2331
12 0.73 0.27 0.1971
13 0.67 0.33 0.2211
14 0.46 0.53 0.2438
15 0.76 0.24 0.1824
16 0.76 0.24 0.1824
17 0.63 0.37 0.2331
18 0.6 0.4 0.24

19 0.4 0.6 0.24

20 0.46 0.53 0.2438

K =20 > pq =4.4595
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Gﬂﬁ%ﬂﬁ 9 Llﬁ'ﬂ\?ﬂ'lﬂ’)'liJLL‘]Ji‘]Ji’JuGUENﬂ&!uuiuuﬂ‘ﬂﬂﬂﬁ@‘ﬂﬂ]ﬂWﬁﬁﬂJi}ﬂﬁﬂ'ﬁﬁﬂuz

auii AZUUY (x) ATUUYU (X))
1 17 289
2 19 361
3 6 36
4 5 25
5 10 100
6 15 225
7 15 225
8 12 144
9 7 49
10 5 25
11 7 49
12 18 324
13 16 256
14 19 361
15 7 49
16 6 36
17 9 81
18 1 121
19 16 256
20 13 169
21 15 225
22 17 289
23 20 400
24 4 16
25 5 25
26 11 121
27 15 225
28 13 169
29 12 144
30 17 289

N=30 > x=352 D x*=4884
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4 a J o = Y1 @ .
ﬂ1§1\1ﬁ 10 l!ﬁﬂ\‘iﬂ’]ijlﬂi’lgﬂNaﬁnﬂv“ﬁﬂ’ﬁﬁﬂugﬂ@ullagﬁa\iﬂ’lﬁﬁﬂy'] web-based learning

1599012 Tandou YoINguAIeE 1NNIMIGUUULIRNIZIIZIITIUIU 30 AV

A AZIUUNOUISEY AZUUUHAAUIEY D D’
X X Y Y (Y=-X) | (Y=-X)

1 8 64 12 144 4 16
2 7 49 10 100 3 9
3 5 25 ul 121 6 36
4 6 36 9 81 3 9
5 7 49 8 64 1 1
6 8 64 10 100 2 4
¥ 6 36 11 121 5 25
8 5 25 13 169 8 64
9 5 25 9 81 4 16
10 6 36 8 64 2 4
11 ¥ 49 7 49 0 0
12 7 49 6 36 = 1
13 5 25 9 81 4 16
14 6 36 12 144 6 36
15 10 100 12 144 2 4
16 7 49 11 121 4 16
17 5 25 9 81 4 16
18 6 36 6 36 0 0
19 8 64 7 49 -1 1
20 7 49 12 144 5 25
21 5 25 7 49 2 4
22 5 25 11 121 6 36
23 6 36 10 100 4 16
24 11 121 15 225 5 25
25 12 144 17 289 5 25
26 4 16 5 25 1 1
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