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SUTTINEE THAISRIWICHAL: THE DEVELOPMENT OF THE
COMPUTER-ASSISTED INSTRUCTION PROGRAM ON HUMAN AND AIR
QUALITY FOR MATTHAYOMSUKSA IV STUDENTS: A CASE OF
MATTHAYOMSUKSA IV, RITTHEYAWANNALAI SCHOOL, BANGKOK.
THESIS ADVISORS:SUCHART NAWAGAWONG,M.Sc. WINAT NUTMAGUL,
Ph.D. PIJAK HINJIRANAN, M.Sc. 113 p. ISBN 974-04-1211-4

The aim of this research is to create and develop a computer-assisted
instruction (CAI) on Human and Air Quality for Matthayomsuksa IV students and to
compare the learning achievement of the students learning through CAI program and
learning with normal teaching method.

Two sample groups of Matthayomsuksa IV students at Rittheyawannalai
school, Bangkok were selected by using simple random sampling techniques, they had
the same knowledge and were classified by using the GPA and scores of their final
examinations. The experimental group (43 students) studied the content of Human and
Air Quality by using the CAI program. The controlled group (41 students) was taught
by the researcher herself using the same content as the CAI program. Both groups did
a pretest prior to instruction and posttest immediately after finishing the course.The
scores of the pretest and posttest were analyzed by using statistical t-test with a

reliability of 0.05.The analysis of students’ opinions, using Mean (X) and Standard
deviation (SD).

Using the scores between the experimental group and controlled group,
especially to find the efficiency of the CAI program by using exercise scores and
posttest scores.The expected of the efficiency of the CAI program was at 80/80. Also,
students’ opinions about the CAI program were collected. The results showed that the
CAI program on Human and Air Quality had the efficiency of 81.76/80.49 that was
higher than expected.There was a significant difference between the posttest score of
the experimental group and controlled group at level 0.01, and the student had positive
opinion toward CAI program, meaning that the experimental group students were able
to understand the content easily, and their knowledge of the content increased.

In conclusion from the results of this research, the CAI program on Human and
Air Quality is more efficiency enough to increase the learning capacity of students and
suitable to use as a tutorial program for the students.
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CHAPTER

INTRODUCTION

1.1 Background and Problem

Air as we breathe supplies us with oxygen is essential for our bodies to live. Air is
99.9% nitrogen, oxygen, water vapor and inert gases. Human activities can release
substances into the air, some of which can cause problems for humans, plants, and

animals.

There are several main types of pollution and well-known effects of pollution,
which are commonly discussed. These include smog, acid rain, the greenhouse effect,
and “holes” in the ozone layer. Each of these problemsvhas serious implications for our

health and well being as well as for the whole environment.

One type of air pollution is the release of particles into the air from burning fuel
for energy. Diesel smoke is a good example of this particulate matter. The particles are
very small pieces of matter measuring about 2.5 microns or about .0001 inches. This
type of pollution is sometimes referred to as black carbon pollution. The exhaust from
burning fuels in automobiles, homes, and industries is a major source of pollution in
the air. Some authorities believe that even the burning of wood and charcoal in

fireplaces and barbeques can release significant quantities of soot into the air.
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Another type of pollution is the release of noxious gases, such as sulfur dioxide,
carbon monoxide, nitrogen oxides, and chemical vapors. These can take part in further
chemical reactions once they are in the atmosphere, forming smog and acid rain.
Pollution also needs to be considered inside our homes, offices, and schools. Some of
these pollutants can be created by indoor activities such as smoking and cooking. In
the United States, we spend about 80-90% of our time inside buildings, and so our
exposure to harmful indoor pollutants can be serious. It is therefore important to
consider both indoor and outdoor air pollution.
Air pollution can affect our health in many ways with both short-term and
- long-term effects. Different groups of individuals are affected by air pollution in
different ways. Some individuals are much more sensitive to pollutants than are others.
Young children and elderly people often suffer more from the effects of air pollution.
People with health problems such as asthma, heart and lung disease may also suffer
more when the air is polluted. The extent to which an individual is harmed by air
pollution usually depends on the total exposure to thé damaging chemicals, i.e., the
duration of exposure and the concentration of the chemicals must be taken into account
The air pollution problem in Thailand has escalated during the past two
decades with rapidly expanding economy, especially in Bangkok and other major
cities. The lack of a mass transit system and of enforcement of regulations resulted in
severe air pollution problems, including dust from construction, black smoke and soot
from fuel combustion, carbon monoxide and nitrogen oxides from transport sector, and
a sulfur dioxide problem. (1) Air quality indicated that ozone concentration and
particulate matter less than 10 micron (PM-10) level remain higher than the Ambient

Air Standard of Thai allow. In addition , the concentration of carbon monoxide in
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some areas under the sky train stations was also above the standard during rush — hour
period.(2)

In 1997, Pollution Control Department checked air pollution at 21 monitoring
station near the road in Bangkok .The record of these stations were shown in table 1.
There are 4 types of pollutance, TSP, PM-10, lead, and carbon monoxide. The record
showed that TSP is the most severe pollutance because the average of 13 monitoring
stations calculated based on the average recorded value over 24 hours of each
monitoring station is much more than Air Standard of Thai. The range of maximum

value of TSP is 0.13-1.47 mg/m’ . The range of maximum data 134-547 pg/m’ of PM-

10 is more than Air Standard of Thai at all of the stations.

The record of Police booth,Thanontok Intersection, Taksin Road show it is the
most critical area as TSP and PM-10 value are over the Air Standard of Thai about 4
times.And they are highest record of all the station.

However, the range of maximum value of lead in 1 month 0.05-0.62 pg/m’ was

found that lowers than Air Standard of Thai.

The 1-hour average value of CO of most of monitoring stations is lower than
Air Standard of Thai. But the highest value 37.57 mg/m’ at police booth,Thanontok

Intersection, Taksin Road is over Air Standard of Thai.
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Table 1-1 Air Quality Measurement by the Roadside in Bangkok 1999

Introduction / 4

Carbon Monoxide

Pollutant ppm.
TSP PM-10 Lead 1 Hr. 8 Hr.
Monitoring Station Time | Result | (mg/m’) (ng/m’) (ng/m’) | Average | Average
24 Hr. 24 Hr. 24 Hr.
Average Average | Average
1.Police Booth at Sriyan 6-21 Average | 0.24 180 0.04 4.01 3.99
Intersection ,Samsen Rd. Jan
Min- 0.18-0.29 106-217 0.00- - 6.07-
max 0.11 11.40
2. Police Booth Rama 9 | 22 Average | 0.35 199 0.06 3.22 3.22
Intersection, Rama 9 Rd. Jan-8
Feb Min- 0.16-0.51 108-308 0.02- 0.40- 0.88-
max 0.13 7.90 6.11
3. Police Booth Bang-gra-pi | 9-25 Average | 0.22 171 0.03 3.40 3.39
Intersection , Sukhapiban! Feb 0.20-0.24
Rd. Min- 131-241 0.01- 0.90- 1.35-
max ‘ 0.05 8.60 5.75
4. Satupradit Post Office, 11 Average | 0.23 122 0.03 2.10 2.09
Satupradit Rd. Mar-
1 Apr | Min- 0.14-0.37 | 93-194 0.01- 0.10- 0.49-
max 0.07 6.70 3.48
5.Police Booth Pratunam, 1-18 0.24 142 0.07 3.62 3.57
Rat -chaprarop Rd. Apr
0.11-041 | 81-209 0.02- 0.90- 1.73-
) 0.17 9.10 7.93
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Table 1-1 (Next)

Carbon Monoxide
Pollutant ppm
TSP PM-10 Lead 1 Hr. 8 Hr.
Monitoring Station Time | Result (mg/m’) (ng/m®) (ng/m®) | Average | Average
24 Hr. 24 Hr. 24 Hr.
Average Average | Average
6. Police Booth Yao-warach | 19 Average | 0.25 179 0.06 2.33 2.32
, Yao-warach Rd. Apr-
5 Min- 0.20-0.30 | 115-213 0.01- 0.00- 0.21-
May | max 0.12 7.90 6.70
7. Police Booth lanluang, 6-23 | Average | 0.23 184 0.09 3.16 322
Lanluang Rd. May
Min- 0.17-0.27 | 147-232 0.04- 0.20- 0.73-
max 0.14 9.80 7.48
8. Police Booth Man-sr, | 24 Average | 0.25 170 0.08 4.75 4.74
Lan-laung Rd.. May-
9 Min- 0.18-0.32 | 125-206 0.03- 1.30- 2.08-
June max 0.14 11.50 7.18
9. Police Booth, 10-29 | Average | 0.15 99 0.13 2.64 2.62
Sipsamhang,Bang Lumphu, | June
Pra-Sumen Rd. .| Min- 0.13-0.19 | 79-132 0.09- 0.30- 0.39-
max 0.20 8.40 5.58
10. Police Booth Sri-Praya, | 28 Average | 0.17 102 0.20 3.07 3.04
Sri-Praya Rd. June-
14 Min- 0.13-0.27 | 77-153 0.08- 0.80- 1.43-
July | max - 0.34 9.20 5.86




Suttinee Thaisriwichai Introduction/ 6

Table 1-1 (Next)

Carbon Monoxide
Pollutant ppm
TSP PM-10 Lead 1 Hr. 8 Hr.
Monitoring Station Time | Result | (mg/m’) (ng/m’) (ng/m*) | Average | Average
24 Hr. 24 Hr. 24 Hr.
Average Average | Average

11.Police Booth 15 Average | 0.23 138 0.15 6.00 5.99
Wongwian-yai ,Itsarapap July-
Rd. 1 Aug | Min- 0.17-0.30 | 89-181 0.05- 0.90- 1.41-

max 0.28 17.50 13.45
12. Police Booth Wong- | 2-17 Average | 0.24 36 0.13 4.52 4.52
sawang Interaction , | Aug
Bangkok-Nonthaburi Rd. Min- 0.20-0.29 | 120-160 0.08- 1.00- 1.69-

max 0.27 12.80 8.19
13. Pilice Booth, 18 Average | 0.59 287 0.25 342 343
Thanontok Intersection, | Aug-
Taksin Rd. 5 Sep | Min- 0.45-0.74 | 236-340 0.13- 0.00- 0.75-

max ’ 0.42 14.00 7.44
14. Christian Bangkok 7-22 | Average | 0.20 92 0.17 2.06 2.05
Hospital, Si-lom Rd. Sep

Min- 0.13-0.27 | 41-130 0.06- 0.00- 2.07-

max 0.49 5.60 0.43
15.Police 23 Average | 027 162 0.11 7.59 7.60
Booth,Marboonkrong Sep-
Intersection,Rama I Rd. 10 Min- 0.18-0.37 | 111-205 0.05- 1.50- 2.34-

Oct max 0.19 15.60 11.83
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Table 1-1 (Next)

Carbon Monoxide
Pollutant pPpm
TSP PM-10 Lead 1 Hr. 8 Hr.
Monitoring Station Time | Result (mg/m*) (ng/m’) (ng/m®) | Average | Average
24 Hr. 24 Hr. 24 Hr.
Average Average Average
16. Police Booth 13-27 | Average | 0.19 105 0.05 2.50 2.49
Ramkamhaeng Interaction, | Oct
Ramkamhaeng rd. Min- 0.05-0.29 | 35-163 0.02- 0.10- 0.49-
max 0.08 7.60 6.05
17. Guard Booth, Land | 28 Average | 0.10 69 0.06 2.06 2.07
Development Department, | Oct-
Phahon Yothin Rd. 14 Min- 0.06-0.17 | 36-125 0.03- 0.10- 0.36-
Nov max 0.15 7.60 593
18. Victoty Monumument 15 Average | 0.17 107 0.10 1.68 1.67
Police Booth, Phaya Thai | Nov-
Rd 1 Dec | Min- 0.14-0.20 | 84-129 0.06- 0.20- 0.71-
max : 0.16 4.10 3.04
19. Police Booth, 2-19 | Average | 0.22 147 0.10 4.06 4.06
Bangkoknoi Intersection, Dec
Charansaniteong Rd. Min- 0.15-0.31 100-192 0.07- 0.60- 1.38-
max 0.15 11.80 8.43
20. Police Booth Yom- | 20 Average | 0.23 176 0.12 3. 377
marach Interaction , Petch- | Dec
buri Rd. 1999- | Min- 0.17-0.29 128-333 0.06- 0.70- 1.31-
1Jan | max 0.17 10.00 591
2000 i
Standard 0.33 120 1.5* 30 9

Note : * one month average

Source : Air and Noise Quality Section, Management Division, Pollution Control Department (3)
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Many health problem are caused by toxic air pollutant. Nanthawan
Wijitwathakarn, (Dean assistance,Department of research and Information, Medical
college Chulalongkomn University),said that her college had did research about air
particles that effect to students health in 5 government schools; namely Wat
Sameannaree school, Wat Buakhwan school, Suanloompini school, Wat Hualampong
school, and Wat Prayoonwong school.Those schools are located in the density

community area ,where TSP value is 50-100 ;,tg/m3 . She concluded that most of TSP

are caused by incomplete burning from engines which are starting from 05:00 am until
maximum at 09:00 am and it again reach to vertical limit between 16:00 to 17:00 pm,'

especially Monday to Friday.

According to the research by checking lung efficiency from 1,250 students
between 7-12 years old in 60 days, showed that students from Wat Buakhwan school
and Wat Sameannaree school had problems about sour throats, eye pain, cough in the
morning, mucus cough more than 3 weeks and hardly to breath that made them see the
doctor more than students form other schools in past -3 years . 12 % of students had
lung problem. This problem will be more severe in the future that they may have to

spend more money to cure this disease than to learn. (4)

The reported about allergic disease and breathing pathway disease in children
from Ward of Children at Siriraj Hospital showed that 11 % of children have
breathing pathway , much more increase when compare to past 10 years only 4.5%,

and past 20 years only 2.9%. ‘

At Siriraj hospital, more than 130 children come to see the doctors per week

because of breathing pathway disease, most of them were not more than S years old.(5)
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Dr.Thanom Banprasert at Chulalongkorn University said,now most of people
in Bangkok have risk to throats pain forever( 60%) , and the number of patients will
increase cause by air toxic pollutant, that irritate breathing pathway ,nevertheless the

symptom is not severe, but hardly to cure. (6)

In addition the doctors said, breathing disease, heart attack, and cancer can be
decreased more than 25%,if half of air pollutant is got rid off ,because TSP and poison

gases in air are the importance factors.

Nowadays, computer plays an important role in education. The
revolution in computer technology and the growing number of inexpensive personal
computer bring many new opportunity for the use of education. Computer can also
assist instruction by providing tools for learning. The tools offered by multimedia
technology, for example , picture, animation, video and sound, help students to be
more creative about learning. (7)

The Information Center has surveyed by asking the questionnaires to 2,553
secondary schools that belong to Ministry of Education all of the country, 1,846 school
gave the information back, 1,864 schools have totally 47,582 computers, 7,749
computer for administration, 2,769 computers for calculation, and 3,7064 computers
for education (teaching, learning, or studying). Now computer subject became part of
the curriculum for secondary school and high school, and all of the schools have

installed the computer system for teaching and studying.( 8)

As of its best, the computer-aided tutorials can do far more than textbook

could . It can incorporate interesting and motivational format, which were not possible
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on print age. Thus, tutorials can be used to teach concepts and skills in areas where
students have demonstrated a lack of interest. They can also provide specialized

instruction in those area where qualify teacher are not available or only few student

want to learn about the subject.

1.2 Conceptual Framework

As computer is using for work in education role, there fore the computer assist

Introduction / 10

should be new as alternative for assistance in study .

Need of Tutorial Program on Human and Air Quality

v

Produce CAI Program
by Authorware 5.0

I

l

Normal Teaching

l

Matthayomsuksa [V Students

Matthayomsuksa IV Students

(Learning with CAI Program) (Learning with Normal Teaching)
A 4
Opinion - i
Compare Learning Achievement

Find Efficiency of
CAI Program

A 4

Ly

CAI Program on Human and Air Quality

Figure 1-1 Conceptual Frame Work
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1.3 Objective

The purposes of the present study are as follows:

131 To develop CAI program on Human and Air Quality by finding the

efficiency.

—
[9F]
8]

To compare the students’ learning achievement with CAI program and
learning with normal teaching, based on pre-test and post-test scores.
133 To inquire students’ opinions on learning with CAl program on Human

and Air Quahty.

1.4 Hyvpothesis

Students’ achievement learning with CAl program is significantly higher than

with normal teaching at 0.05 level.
The efficiency of CAI program is 80/80.
1.5 Scope of Study

1.5.1 Population
The population of this research are 8 classrooms , consists of 323 Matthayomsuksa

IV students at Rittheyawannalai, Saimai, Bangkok.

1.5.2 Samples

By using simple random sampling, the population of this research consists of 84
grade ten students from 2 classrooms at Rittheyawannalai, Saimai, Bangkok that have
to study Environmental Science, are the case study. Each classroom is classified by
mixing according to his/her GPA from grade nine. Then divide 2 classrooms and 2

groups by drawing
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41 students in controlled group study by normal teaching.

43 students in experimental group study by CAI program.

1.6 Terminology in the Research

1.

Computer assisted instruction (CAI) means computer lessons on Human
and Air Quality for Matthayomsuksa IV students. CAI program is a teaching-
assisting software that uses computer in transferring knowledge while
providing interaction between a learner and computer.

Learning achievement is the mean score of the posttest in Hunan and Air
quality, which was immediately administered after the students completed the
lesson.

Efficiency of CAI program is the ratio of the average score in percent of
correct answers of the exercise during class and that of the posttest.
Experiment group were 43 Matthayomsuksa IV students at Rittheyawannalai
Saimai, Bangkok that have to study Environﬁental Science, who studied
Human and Air Quality with CAI program.

Controlled group were 41 Matthauomsuksa IV students at Rittheyawannalai,
Saimai, Bangkok that have to study Environmental Science, who studied
Human and Air Quality with normal teaching ( teaching by the researcher
herself).

Learning with CAI program means learning Human and Air Quality from
CAI program.

Learning with normal teaching means learning Human and Air Quality from

an instructor’s lecture taught by the researcher.
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1.7 Expectation

This research study would expect to furnish significant contributions to the

educations setting are as follows:

L.7.1 An effective CAl program on Human and Air Quality , that could help
instructors in remedial teaching of the class.

1.7.2 A new learning environment in which students would take more participation
in their learning process with their own interest and capability and instructors
would have been convinced the advantage of using CAI programs in enhancing

the effectiveness of learning.
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CHAPTER 11

Literature Review

The literature in this research are as follow :
2.1 Meaning of Air Pollution
2.2 Principal Gases
2.3 Global Warming
2.4 Acid Rain
2.5 Toxic Air Pollutants
2.6 An Introduction to Indoor Air Quality
2.7 Computer Assisted Instruction (CAI)
2.8 Benefits of CAI for Teaching Electronics and Electrical Technology
2.9 Desiring Computer Assisted Instruction Program
2.10 Difference between CAI and classroom instruction

2.11 Related Research for CAI

2.1 Meaning of Air Pollution
"Air pollution' means something in the air we don't want. The combination of
gases which make up natural or 'fresh' air seldom do us any harm, and without the

most important gas for us - oxygen - we could not live. The problem comes when

unwelcome chemicals are added.(9)
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2.2 Principal Gases

2.2.1 Carbon dioxide

COq, is one of the gases in our atmosphere, being uniformly distributed over
the earth's surface at a concentration of about 0.033% or 330 ppm. Commercially, CO,
finds uses as a refrigerant (dry ice is solid CO,), in beverage carbonation. and in fire
extinguishers. In the United States, 10.89 billion pounds of carbon dioxide were
produced by the chemical industry in 1995, ranking it 22nd on the list of top chemicals
produced. Because the concentration of carbon dioxide in the atmosphere is low. it is
not practical to obtain the gas by extracting it from air. Most commercial carbon
dioxide is recovered as a by-product of other processes, such as the production of
ethanol by fermentation and the manufacture of ammonia. Some CO, is obtained from
the combustion of coke or other carbon-containing fuels.

C(coke) + O2(g) ——p COs(g)

Carbon dioxide is released into our atmosphere when carbon-containing fossil
fuels such as oil, natural gas, and coal are burned in aif. As a result of the tremendous
world-wide consumption of such fossil fuels, the amount of CO, in the atmosphere has
increased over the past century, now rising at a rate of about 1 ppm. per year. Major
changes in global climate could result from a continued increase in CO, concentration.
In addition to being a component of the atmosphere, carbon dioxide also dissolves in
the water of the oceans. At room temperature, the solubility of carbon dioxide is about
90 cm® of CO, per 100 mL of water. In aqueous solution, carbon dioxide exists in

many forms. First, it simply dissolves. (10)
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2.2.2 Carbon Monoxide

Carbon monoxide (CO) is an odorless, colorless gas that interferes with the
delivery of oxygen in the blood to the rest of the body. It is produced by the
incomplete combustion of fuels.

Célrbon monoxide is produced as a result of incomplete burning of carbon-
containing fuels including coal, wood, charcoal, natural gas, and fuel oil. It can be
emitted by combustion sources such as invented kerosene and gas space heaters,
furnaces, woodstoves, gas stoves, fireplaces and water heaters, automobile exhaust
from attached garages, and tobacco smoke. Problems can arise as a result of improper
installation, maintenance, or inadequate ventilation.

Carbon monoxide interferes with the distribution of oxygen in the blood to the
rest of the body. Depending on the amount inhaled, this gas can impede coordination,
worsen cardiovascular conditions, and produce fatigue, headache, weakness,
confusion, disorientation, nausea, and dizziness. Very high levels can cause death.

The symptoms are sometimes confused with the flu or food poisoning. Fetuses,
infants. elderly, and people with heart and respiratory illnesses are particularly at high
risk for the adverse health effects of carbon monoxide.

An estimated 1,000 people die each year as a result of carbon monoxide poisoning and

thousands of others end up in hospital emergency rooms. (11)

2.2.3 Sulfur dioxide \
Sulfur dioxide belongs to the family of sulfur oxide gases. These gases are

formed when fuel containing sulfur (mainly, coal and oil) is burned and during metal

smelting and other industrial processes. Most SO, monitoring stations are located in
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urban areas. The highest monitored concentrations of SOz are recorded in the vicinity
of large industnal facilities.

High concentrations of SO; can result in temporary breathing impairment for
asthmatic children and adults who are active outdoors. Short-term exposures of
asthmatic individuals to elevated SO, levels while at moderate exertion may result in
reduced lung function that may be accompanied by such symptoms as wheezing, chest
tightness, or shortness of breath. Other effects that have been associated with longer-
term exposures to high concentrations of SO,, in conjunction with high levels of PM,
include respiratory illness, alterations in the lungs' defenses, and aggravation of
existing cardiovascular disease. The subgroups of the population that may be affected
under these conditions include individuals with cardiovascular disease or chronic lung
disease, as well as children and the elderly.

SO, is the major precursors to acidic deposition (acid rain), which is
associated with the acidification of soils, lakes, and streams, accelerated corrosion of
buildings and monuments, and reduced visibility. Sulfur dioxide also is a major
precursor to PM-2.5, which 1s a significant health concern as well as a main pollutant

that impairs visibility.

2.2.4 Nitrogen dioxide

Nitrogen dioxide belongs to a tamily of highly reactive gases called nitrogen
oxides (NOy). These gases form when tuel is burned at high temperatures, and come
principally from motor vehicle exhaust and stationary sources such as electric utilities
and industrial boilers. A suffocating. brownish gas. nitrogen dioxide is a strong’

oxidizing agent that reacts in the air to form corrosive nitric acid, as well as toxic
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organic nitrates. It also plays a major role in the atmospheric reactions that produce
ground-level ozone (or smog).

Nitrogen dioxide can irritate the lungs and lower resistance to respiratory
infections such as influenza. The effects of short-term exposure are still unclear, but
continued or frequent exposure to concentrations that are typically much higher than
those normally found in the ambient air may cause increased incidence of acute
respiratory illness in children. EPA's health-based national air quality standard for NO,
15 0.053 ppm (measured as an annual arithmetic mean concentration). Nitrogen oxides
contribute to ozone formation and can have adverse effects on both terrestrial and
aquatic ecosystems. Nitrogen oxides in the air can significantly contribute to a number
of environmental effects such as acid rain and eutrophication in coastal waters like the
Chesapeake Bay. Eutrophication occurs when a body of water suffers an increase in
nutrients that leads to a reduction in the amount of oxygen in the water, producing an

environment that is destructive to tish and other animal life. (12)

2.2.5Lead

Lead is a highly toxic metal that produces a range of adverse health effects
particularly in young children. There are many ways in which humans are exposed to
lead: through deteriorating paint and dust, air, drinking water, food, and contaminated
soil. Airborne lead enters the body when you breathe or swallow lead particles or dust
once it has settled. Lead can leach into drinking water from certain types of plumbing
materials (lead pipes, copper pipes with lead solder, and brass faucets) and can also be

found on walls, woodwork, and the outside of your home in the form of lead-based
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paint. Lead can be deposited on tloors, windowsills, eating and playing surfaces, or in
the dirt outside the home.

About two-thirds of the homes built before 1940, and one-half of the homes
built from 1940 to 1960 contain lead-based paint. Some homes built after 1960 but
betore 1978 may also contain lead paint. Most paint made after 1978 contains no
intentionally added lead, since it was banned from use on the interior and exterior of
homes.

Even though leaded gasoline is seldom used today, high levels of lead found in
soil can be attributed to past emissions.

Children can swallow harmful amounts of lead if they play in the dirt or in
dusty areas (even indoors) and then put their fingers, clothes. or toys in their mouths,
or if they eat without first washing their hands.

Exposure to excessive levels of lead can cause brain damage; affect a child’s
growth; damage kidneys; impair hearing, cause vomiting, headaches, and appetite
loss; and cause learning and behavioral problems. In adults. lead can increase blood
pressure and can cause digestive problems, kidney damage, nerve disorders, sleep
problems, muscle and joint pain, and mood changes.

Fetuses, infants, and children are more vulnerable to lead exposure than adults
since lead is more easily absorbed into growing bodies. Also, the tissues of small
children are more sensitive to the damaging effects of lead.

Exposure to lead is estimated by measu\ring levels in the blood (micrograms
per deciliter). The Centers for Disease Control and Prevention (CDC) has set a level of
concern at 10 micrograms per deciliter. The CDC recommends testing children at their

one-year checkup or at six months if the child is at risk of high-dose exposure. (13)
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2.3 Global warming

Global warming is a rise in the average temperature of the earth's climate due
to a build-up of greenhouse gases in the atmosphere. The vast majority of the world's
scientists and a special scientific panel convened by the U N. agree that this trend is
undenway. Global warming poses serious dangers, like coastal flooding, more frequent
and intense heat waves, more extreme droughts, a rise in the number of severe storms,
and the increased spread of infectious diseases.

Some level of greenhouse gases is natural and necessary, as they reduce the
rate at which the planet's heat is radiated out into space. But when pollution pushes the
level of greenhouse gases in the atmosphere too high, too much heat is trapped, and
the world gets hotter.

The most important greenhouse pollutant is carbon dioxide, which is produced
from burning coal and oil, and to a lesser extent, natural gas. Deforestation also plays a
role as trees that soak up carbon dioxide disappear and those that are burned add
additional carbon dioxide to the atmosphere. Global concentrations of carbon dioxide
have increased by about 30 percent during the last century, spurred initially by the
increase in fossil fuel burning at the onset of the Industrial Revolution. Since it takes
decades to centuries for natural processes to remove excess amounts from the air,
carbon dioxide, unlike some other pollutants, accumulates in the atmosphere.

In order to stabilize the concentration of carbon dioxide, it will be necessary to
reduce emissions to well below their 1990 levels. In the United States the largest
sources of carbon dioxide are electric utilities and automobiles.

Other important greenhouse gases include methane, nitrous oxide, and hydro

fluorocarbons (HFCs). Methane is produced from landfills, coal mining, oil and gas
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production and distribution, domestic animals, as well as natural wetlands and rice
paddies. The amount of methane in the atmosphere has more than doubled since
reindustrialize times. Excess nitrous oxide is believed to be due primarily to the use of
nitrogen-containing fertilizers in agriculture.

Some hydro fluorocarbons (particularly HFC-134a), which are substitutes for
ozone-destroying CFCs, are also strong greenhouse gases. Their contribution to global

warming, though relatively small now, could increase in the future (14)

2.4 Acid Rain

"Acid rain" is a broad term used to describe several ways that acids fall out of
the atmosphere. A more precise term is acid deposition, which has two parts; wet and
dry. Wet deposition refers to acidic rain, fog, and snow. As this acidic water flows
over and through the ground, it affects a variety of plants and animals. The strength of
the eftects depend on many factors, including how acidic the water is, the chemistry
and buttering capacity of the soils involved, and the types of fish, trees, and other
living things that rely on the water.

Dry deposition refers to acidic gases and particles. About half of the acidity in
the atmosphere falls back to earth through dry deposition. The wind blows these acidic
particles and gases onto buildings, cars, homes, and trees. Dry deposited gases and
particles can also be washed from trees and other surfaces by rainstorms. When that
happens, the runoff water adds those acids to the acid rain, making the combination
more acidic than the falling rain alone.

Prevailing winds blow the compounds that cause both wet and dry acid

deposition across state and national borders, and sometimes over hundreds of miles.
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Scientists discovered, and have confirmed, that sulfur dioxide (SO;) and nitrogen
oxides (NOy) are the primary causes of acid rain. In the US, About 2/3 of all SO, and
1/4 ot all NO comes from electric power generation that relies on burning fossil fuels
like coal

Acid rain occurs when these gases react in the atmosphere with water, oxygen,
and other chemicals to form various acidic compounds. Sunlight increases the rate of
most ot these reractions. The result is a mild solution of sulfuric acid and nitric acid.
(15)

2.5 Toxic Air Pollutants (16)

2.5.1 What are toxic air pollutants?

Toxic air pollutants, also known as hazardous air pollutants, are those
pollutants that are known or suspected to cause cancer or other serious health effects,
such as reproductive effects or birth defects, or adverse environmental effects. EPA is
working with state, local, and tribal governments to reduce air toxics releases of 188
pollutants to the environment. Examples of toxic air pollutants include benzene, which
is found in gasoline; perchlorethlyene, which is emitted from some dry cleaning
facilities; and methylene chloride. which is used as a solvent and paint stripper by a
number of industries Examples of other listed air toxics include dioxin, asbestos,
toluene. and metals such as cadmium, mercury, chromium, and lead compounds.

2.5.2 What are the health and environmental effects of toxic air pollutants?

People exposed to toxic air pollutants at sufficient concentrations and durations
may have an increased chance of getting cancer or experiencing other serious health

effects These health effects can include damage to the immune system, as well as
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neurological, reproductive (e.g., reduced fertility), developmental, respiratory and
other health problems. In addition to exposure from breathing air toxics, some toxic air
pollutants such as mercury can deposit onto soils or surface waters, where they are
taken up by plants and ingested by animals and are eventually magnified up through
the food chain. Like humans, animals may experience health problems if exposed to

sufficient quantities of air toxics over time.

2.5.3 Where do toxic air pollutants come from?

Most air toxics originate from human-made sources, including mobile sources
(e.g., cars, trucks, buses) and stationary sources (e.g., factories, refineries, power
plants), as well as indoor sources (e.g., some building materials and cleaning solvents).
Some air toxics are also released from natural sources such as volcanic eruptions and

forest fires.

2.5.4 How are people exposed to air toxics?

People are exposed to toxic air pollutants in many ways that can pose health
risks, such as by: Breathing contaminated air. Eating contaminated food products, such
as fish from contaminated waters, meat, milk, or eggs from animals that feed on
contaminated plants; and fruits and vegetables grown in contaminated soil on which
air toxics have been deposited. Drinking water contaminated by toxic air pollutants.
Ingesting contaminated soil. Young children are especially vulnerable because they
often ingest soil from their hands or from objects they place in their mouths. Touching
(making skin contact with) contaminated soil. dust. or water (for example, during

recreational activities in and around contaminated water bodies)
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Once toxic air pollutants enter the body, some persistent toxic air pollutants
accumulate in body tissues. Predators typically accumulate even greater pollutant
concentrations than their contaminated prey. As a result, people and other animals at
the top of the food chain who eat contaminated fish or meat are exposed to

concentrations that are much higher than the concentrations in the water, air, or soil.

2.6 An Introduction to Indoor Air Quality (17)

2.6.1 What Causes Indoor Air Problems?

Indoor pollution sources that release gases or particles into the air are the
primary cause of indoor air quality problems in homes. Inadequate ventilation can
increase indoor pollutant levels by not bringing in enough outdoor air to dilute
emissions from indoor sources and by not carrying indoor air pollutants out of the
home. High temperature and humidity levels can also increase concentrations of some

pollutants.

2.6.2 Pollutant Sources

There are many sources of indoor air pollution in any home. These include
combustion sources such as oil, gas, kerosene, coal, wood, and tobacco products;
building materials and furnishings as diverse as deteriorated, asbestos-containing
insulation, wet or damp carpet, and cabinetry or furniture made of certain pressed
wood products; products for household cleaning and maintenance, personal care, or
hobbies; central heating and cooling systems and humidification devices; and outdoor

sources such as radon, pesticides, and outdoor air pollution.
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The relative importance ot any single source depends on how much of a given
pollutant it emits and how hazardous those emissions are. In some cases, factors such
as how old the source i1s and whether it is properly maintained are significant. For
example, an improperly adjusted gas stove can emit significantly more carbon
monoxide than one that is properlv adjusted.

Some sources, such as building materials, furnishings, and household products
like air tresheners, release pollutants more or less continuously. Other sources, related
to activities carried out in the home, release pollutants intermittently. These include
smoking, the use of invented or malfunctioning stoves, furnaces, or space heaters, the
use ot solvents in cleaning and hobby activities, the use of paint strippers in
redecorating activities, and the use of cleaning products and pesticides in house-
keeping. High pollutant concentrations can remain in the air for long periods after

some of these activities.

2.6.3 Amount of Ventilation

If too little outdoor air enters a home, pollutants can accumulate to levels that
can pose health and comfort problems. Unless they are built with special mechanical
means of ventilation, homes that are designed and constructed to minimize the amount
of outdoor air that can "leak" into and out of the home may have higher pollutant
levels than other homes. However, because some weather conditions can drastically
reduce the amount of outdoor air that enters a home, pollutants can build up even in
homes that are normally considered "leaky".

2.6.4 Indoor Air Pollution and Health
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Health ettects from indoor air pollutants may be experienced soon after
exposure or, possibly, years later.

Immediate effects

Immediate effects may show up after a single exposure or repeated exposures.
These include irritation of the eyes, nose, and throat, headaches, dizziness, and tatigue.
Such immediate effects are usually short-term and treatable. Sometimes the treatment
is simply eliminating the person's exposure to the source of the pollution, if it can be
identified. Symptoms of some diseases, including asthma, hypersensitivity
pneumonitis, and humidifier fever, may also show up soon after exposure to some
indoor air pollutants.

The likelihood of immediate reactions to indoor air pollutants depends on
several factors. Age and preexisting medical conditions are two important influences.
In other céses, whether a person reacts to a pollutant depends on individual sensitivity,
which varies tremendously from person to person. Some people can become sensitized
to biological pollutants after repeated exposures, and it appears that some people can
become sensitized to chemical pollutants as well.

Certain immediate effects are similar to those from colds or other viral
diseases, so it is often difficult to determine if the symptoms are a result of exposure to
indoor air pollution. For this reason, it is important to pay attention to the time and
place symptoms occur. If the symptoms fade or go away when a person is away from
home, for example, an effort should be made to identify indoor air sources that may be
possible causes. Some effects may be made worse by an inadequate supply of outdoor
air or from the heating, cooling, or humidity conditions prevalent in the home.

Long-term effects
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Other health effects may show up either years after exposure has occurred or
only after long or repeated periods ot exposure. These effects, which include some
respiratory diseases, heart disease. and cancer, can be severely debilitating or fatal. It
is prudent to try to improve the indoor air quality in your home even if symptoms are
not noticeable.

While pollutants commonly found in indoor air are responsible for many
harmful effects, there is considerable uncertainty about what concentrations or periods
of exposure are necessary to produce specific health problems. People also react very
ditterently to exposure to indoor air pollutants. Further research is needed to better
understand which health effects occur after exposure to the average pollutant
concentrations found in homes and which occurs from the higher concentrations that

occur for short periods of time.

2.7 Corﬁputer Assisted Instruction (CAI)

Computer Assisted Instruction (CAl) is the word meaning that we use a
computer for a propose of assisting any instruction. CAI, on basis, is “ Teaching
Machine “. The teaching machine needs software program, which compose of texts,
exercises, and tests to work together. These are some software program or authoring
systems such as Authorware Professional, Tool Book Director, etc. The major effort of
developing CAl program is to in crease motivation to learn and induce students to

study by themselves by designing and producing an attractive lesson.
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Development of CAl program is to use an attribution of computer to maximize

benetits for developing lesson, for instance, attribution of multimedia tools to produce
ping P

presentation of moving objects, sound an interaction between students and CAl

program.

2.8 Benefits of CAl for Teaching Electronics and Electrical Technology

The term "CAI", Computer Aided Instruction, is used in the broadest sense in
this document. CAl will refer to any use of computers that interacts with students in a
any way in the educational process.

(1) CAI allows students to practice procedures as long as required to achieve
defined competencies. This helps level the ground where students bring a wide range
of native skills and educational backgrounds to a classroom. Students with a strong
desire to learn electronics can succeed even with weak backgrounds when given the
right learning tools and a supportive environment.

(2) Immediate feedback provided by CAI saves time and prevents learning the
"wrong" concepts. In traditional training, students do substantial amounts of
homework. Unfortunately, a student can do a number of problems entirely wrong on a
homework assignment. The student would not be aware of his misconceptions until
the teacher grades his homework and returns the paper to the student. Now, the student
must not only learn the proper procedures but "unlearn” the wrong procedures as well.

(3) With CAl, students can determine lh_eir own weaknesses and concentrate
efforts on overcoming those weaknesses before moving on more advanced concepts.
All too often, students continue work on more advanced concepts while still holding

misconceptions about the fundamentals of a topic This leads to wrritation and the
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feeling that electrical concepts are more complex than they are in reality. How many
electronics technology students give up and drop out simply because the training
system failed to diagnose misconceptions quickly?

(4) Good CAl materials reward students immediately for correct responses
and behaviors. This encourages students to confidently move to more complex
concepts. CAl can make learning interesting and exciting. What could be a more
boring waste of time than practicing a procedure over and over that has alreadv been
mastered? On the other hand, some students are satistied with only a cursory grasp for
importanf fundamental concepts. This often leads to problems in that the student's
understanding of a concept is not sufficient to enable her/him to progress smoothly to
the next concept. CAl materials can help such students stay on a task or concept until
it 1s fully mastered.

(5) A small but nevertheless important benefit of good CAIl material is on-line
immediate evaluation and grading of student work. Very few instructors and
professors will miss the hours of mindlessly correcting and scoring student homework.
More importantly, this aspect of CAIl leaves the instructor more time to work with
students on an individual basis.

All aspects being considered, CAl does not necessarily replace teachers,
textbooks, classrooms, or laboratories. CAl is another aspect of training that harnesses
the computer and makes it a tireless participant in the educational process. Perhaps the
greatest benefit of CAl is giving the marginal student that small boost which leads to

SUCCESS.
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2.9 Desiring Computer Assisted Instruction Program

CAI program can be designed into many types. However, it can be concluded
in five pattern ( 18) that are:

- Tutonals

- Drill and Practice

- Simulation

- Instructional Games

- Test
Tutorials

Tutorials are self-instructional programs or documents that present lessons on
the computer screen in some combination of text and graphics. The quality and
effectiveness of tutorials is highly varniable. A key element in effectiveness is the level
and quality of interactivity required of The learner. Some tutorials appear very
attractive on the surface while requiring the learner to do almost nothing. Pretty
graphics and carefully composed text is often developéd with the buyer rather than the
learner in mind. Students will quickly became bored and lose attention if the
interaction required is weak or nonexistent. Some tutorials have interactivity that is
limited to right or left arrows that only allow student to turn pages. Good interactivity
should be more complex than an occasional multiple-choice question with a fixed
answer. Another quality indicator in tutorials is intelligent loops and branches based
on learner behavior. Good highly interactive tutorial are expensive. Tutorials require
reasonable reading comprehension, self-discipline, and long attention spans to
succeed. These are often precisely the missing qualities in the students we are trying to

teach ( 19)
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Introduce the Lesson

!

—pl Present the Lesson

A 4
Exercise/Test

Feedback

h 4
End of Lesson

Figure 2-1 General structure and navigation of Tutorial (20 )

Drill and Practice

Some educational experts do not hold drill and practice CAl programs in high esteem.
However, in subjects, such as electricity and electronics, that require students to learn
many mathematical analysis procedures, drill and practice CAl programs can be
highly effective. The ability of a computed program to compose many variants of a
circuit or problem can be used to expose students to more variety than is possible
using textbooks alone. The immediate correctipn and grading is without question
highly motivational to students. When carefully constructed, drill and practice
programs can present students with challenges rather than chores. The motivational

and learning value of immediately seeing "CORRECT!" appear on the computer
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screen after working a complex problem is enormous. Drill and practice CAl programs
can be used to good advantage to reinforce procedures and processes taught in the
classroom/textbook or through a computer based tutorial. Good drill and practice CAl
should have use a random generator to create a variety of variations of each
problem/situation presented to learners to make repeating a lesson worthwhile. To the
extent possible, good drill and practice material should measure not only on a
correct/incorrect basis but time on task or other meaningful measures of

accomplishment.

Introduce the Lesson

.

Select the Question
> Q

l

Present the Question

!

Feedback

End of Lesson

Figure 2-2 General structure and navigation of Drill and Practice (20)

Simulation

Simulation CAl programs can be a very powerful tool for teaching the
operation of complex circuits and systems. Obtaining an instant answer to a "what if"

question can generate interest and a "feel" for how a thing operates not quickly
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possible through mathematical analysis. Good simulation programs do have a learning
curve. Student must use some time to learn to operate and interact with the simulation
program that is often not as intuitive as tutorial programs and drill and practice
programs. Simulation programs are generally combined circuit design and training
tools. Therefore. the professor must design into his/her course situations and activities
involving the simulation program in a useful instructional fashion. A few CAI

programs combine simulation with drill and practice to produce easy to use virtual

circuits that can be measured. tested and repaired on the computer screen.

Introduce the Lesson

v

— | Present the situation

'

Decision

v

Feedback/ Result from decision

v

Introduce the Lesson

Figure 2-3 General structure and navigation of Simulation (20)
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Instructional games

This type of CAl developed from the reinforcement theory, which believe that
learning attribute from intrinsic motivation. Overall the instructional games are likely
to be used for drill and practice but not for presentation. Instructional games will

present like students are playing games, they feel fun, exciting and challenging. This

CALl fit to student’s elementary education (18)

Literature Review /7 34

Introduce the Lesson

'

>

Present the game

¥

v

Player’s decision

v

T

Opposition’s decision

]

!

Feedback/ Result from decision

!

End of Lesson

Figure 4 General structure and navigation of Instructional Games (20)
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Test

Although they sometimes teach. tests do not usually do so. Nevertheless, they
are an important component in the instructional process. Computer programs for
testing not only may improve the quality of tests—that is, improve the accuracy with
which they measure student knowledge but may also free the teacher from
administering and scoring tests, one of the least enjoyable activities for teachers and
students alike. With creative programming, computers can alsé change testing from
the traditional methods of multiple-choice or other text questions to highly interactive
simulations, which are more interesting for the student and which better reflect the
student’s capacity to use new knowledge in real situation. Of the two major ways to
incorporate computers in the testing process, the first is to use the computer as an aid

to construct the test. The second is to use the computer to administer the test. (21)

Introduce the Lesson

'

P Select the question

Present the question

v

Feedback

|

End of Lesson

Figure 5 General structure and navigation of Tests(20)
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2.10 Difference between CAl and classroom instruction (22)

Classroom instruction differs from CAl in three ways.

- Modes of Communication

- Instructor-learner interactions

- Environment

Table 2-1 Comparison of modes of communication in CAl and traditional instruction

MODE OF INSTRUCTIONAL MODE
COMMUNICATION CAl TRADITIONAL
Instruction Primarily visual Oral and visual
Verbal and graphic Verbal, graphic, physical
Learner Reads Reads
Observes Observes
Sometimes listens Listens
Response mode Types Speaks
Touches Writes

Manipulates tools

May be familiar

Uses body movements

Familiar
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Table 2-2 Comparison of instructor-learner interactions in CAl and traditional

struction
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INSTRUCTOR- INSTRUCTIONAL MODE j
LEARNER CAl TRADITIONAL E
INTERACTION |
How learning is Questions Questions
monitored Observations
Nature of each learner’s | Overt Overt or Cover
response
Judging learners’ Limited or flexible Flexible
responses Automatic  or  student | Automatic
initiated
Potential for feedback to | Limited Broad

learners’ question

Locus of control of

learning

Learner, computer, or both

Instructor, or both learner

and instructor

Sequence of instruction

Individualized

Group-based
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Table 2-3 Comparison of environment factors i CAl and traditional instruction
ENVIRONMENT [ INSTRUCTIONAL MODE B

FACTORS CAl TRADITIONAL

Knowing how well you Depends on lesson design : Often selt-evident

are doing

Learner’ s expectations

Response time 2 seconds of less E Not known

How to start, when to Not known to learner | Known from past

start, How to get help unless present in lesson experience

How to get around, How | Not known to learner | Known trom Wpast

to correct errors unless present in lesson experience

- Opportunity to respond Every person, every | Not every person to every
question question
Acknowledgement ~of | Notinnate Innate
- responses
Learner-learner Not common Common
interaction
Opportunity to observe Not innate Innate

the instructor

Pacing

Individualized

Group or individualized

| Repetition of identical

lesson

Available

Not available
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Table 2-3 (Next)

| ENVIRONMENT | INSTRUCTIONAL MODE o
FACTORS - cAal T TRADITIONAI,
Delivéry vehicle Display screen, Person, chalk-board.
Sometime auto Slides, transparencies
Capacity of delivery 7 Limited Extensive
vehicle

There are two type of tutorial software: linear and branching (23) with the
linear tutorial, all students must follow the same straight path through the lessons in
the order in which they are presented. It’s not possible to attempt lesson 5, for
example, without first working through lesson | through 4. The linear tutorial makes
individualized instruction of students difficult at best. It also prevents the teacher from
choosing several lessons out of sequence, even though some of the lessons may not
apply to the curriculum being taught.

In contrast.. the branching tutorial allows students to follow different paths
through the program. depending on their ability. An advanced student can skip over
lessons that contain material he or she already mastered. When a student answers
incorrectly, the computer can interpret the correct response and suggest appropriate
review Teacher can select the lessons that apply to the concepts in their curriculum,
which make the tutorial more relevant to the class.

In evaluating the effectiveness of CAL it is important to determine how the

students ke CAL - Attitude are important in the learning process because they
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influence the learning rate, the retention and application of learning, and the student’s
motivation to learn. (24)

Computer-assisted instruction draws on the principle of the theores of
mstruction. A variety of theories of instruction can be used to describe, explam. and
predict how people learn. The theory ot behaviorism and cognitivism are of particular
interest to CAl authors. Behaviorists are concerned with discovering the relationship
between stimuli and responses in order to predict and control behavior. (25)

B.F. Skinner the American behaviorist, was chietly in the learning process. He
applied laboratory finding to complex form of human learning by technique called
“ programmed learning ~. The information to be learned is broken down in to very
small steps. Each step. a single new term or idea is introduced and material previously
covered is reviewed  Students respond to cach step in a manner appropriate to
nstruction. The students are immediately feedback weather the answer is right or
wrong. As the student progress through the prozrammed materials, his or her behavior
is gradually shaped until the learning objective is achieved. Audiovisual devices,
textbooks, and the computer have been used to present programmed material. (24)

Moreover, cognitive learning theorists believe learning is an internal event in
which mformation is encode. stored. and later retrieved. Behavior is an outcome of
cognition. the act of knowing or thinking. Learning for the cognitivists, involves a
moditication of the mternal representations o' knowledge the learner already has.
New information is anchored to past experience. The goal of instruction, then, is to
assist the learner 10 assimilate and accommodate new information. Emphasis is given

to the sequence of instruction that refutes new information to the learner’s current
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cognitive structure. Learning is facilitated by optimal sequence of the instruction and
the lesson designs that activate memory.

Richey(25) discusses the implications of behavioral and cognitive theory for
instructton design. She discusses that instructional design has been aftfected by both
theories of learning. Richey R Principal of teaching and learning drawn from
behaviorism and cognitive are used to provide the foundation of the instructional
design for CAl lessons. The CAI author uses these principles to identify learning
outcomes and select elements of instruction such as providing sequence, giving
feedback, improving memory, providing for interaction and practice, giving learner
control. and enhancing motivation to facilitate learning. (26)

An instructional design is to systematically build knowledge about the step for
development of instruction. There are several advantages in using on instructional
design to instructional development. One is that instruction is planned and purposeful
with an emphasis on learning outcomes. Vanicharoenchai V Component instructional
design are grouped into the following six categories.( 27)

1. Goals, Objectives, and Test Items.

Goals, Objective, and Test ltems are conceptually related. Goals are stated
before the tasks are analyzed. Objectives and test items ate generated after task
analysis.

Goals. Lessons are design to serve a purpose. Goals and objectives explicit that
purpose. Goals state the purpose in general terms.

Objectives. Objectives are sometimes used synonymously with goals. The
term, sometimes, refers to the knowledge and skills that are involved in achieving a

goal.
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2. Analysis

Task analysis begins at the curriculum level and is successively deeper levels
down to analysis of lessons and individual topics of instruction. The purpose of task
analysis are to determine what needs to be taught, the sequence in which to do so, and
to identity the prerequisite knowledge ;md skills. A task analysis can also serve as a
guide for generating assessment measure and for choosing an instructional strategy;
The procedure of task analysis involves five steps.

To state the main task. You will make an overview state of the task.

To identify all the subtask or sub steps of the procedure or process.
Put the subtasks in a logical order, usually from first to last or in the order in which
tasks can be sequence.

To determine if the subtask requires instruction, you will need to be familiar
with the intended learners and their knowledge and experience with the task.

To complete the task analysis you should estimate the degree of learning

difficulty for each subtask.

Prerequisite Knowledge

For any given goal an instructor and designer makes assumption that learners
have previously acquired the prerequisite skills and knowledge. When a task is
analyzed into its component, the instructional designer decides what knowledge he

will give to the students have previously acquired.
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Media Selection

Media are the means by which information is presented and experience are
shares. While media is the term used to refer to modes of delivery, it is necessary to
have material to send through those modes. Media decisions can precede, follow, or
accompany methods decisions, Media can be grouped as print materials, nonprojected
visuals. projected visuals, audio media. multimedia systems, film, and television. The
computer has been selected as instructional medium, it is important to choose the

computer for appropriate reasons.

Development of Instruction Materials

When designing CAl courseware it is important to select the element of
instruction that will facilitate learning for a given group of students. These are:
Providing sequence. The sequence of the instruction is the order in which instructional
events occur. The sequence in computer-assisted instruction typically involves
presenting instruction, giving examples, encouragihg interaction ( usually with
questions or problem solving activities). elicited a response, providing consequence
( feedback), and following instructional with remediation, reviews, or progression to
the next instruction. The sequence of instruction should be apparent to the learner. It
may be apparent by the structure of the lessons, or other consistent overview.

Giving feedback. Performance is improved when learners receive information
about these responses. Feedback has a powerful influence on learning and is one of the

most important elements of instruction used in CAl lessons.
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Improving memory.  Memory is the storage and organization of previous
experience and retrieval when needed. Instruction is therefore designed to help the
learner encode the message, commit it for storage, and recall it when needed.

Providing interaction and practice. Interaction and practice enhance learning
People learn by doing and one of the major advantages of CAl is to give the learner
unlimited opportunity for practice.

Giving learner control. Learner control refer to the ability of the learner to
control the content and pace of instruction.

Enhancing motivation. Motivation is heightened by curiosity and suspense.
The sequence of a tutorial or simulation may be designed to keep the learners

interested in the outcome or challenged by the responses they are asked to provide.

Evaluatic..

Evaluation is the last step listed in instructional design. However, the
evaluation is not be the last, it can be carried out during lesson development as well as
after the lesson is completed. Evaluation in CAl often refers to lesson review. It also
serves other purpose in CAl design. One purpose is to assist in lesson development; a
second 1s to determine how well a lesson accomplishes its goals. A third purpose,
although outside of the design procedure, is to maintain lessons, such as correct errors

that appears only after hundreds of uses.
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2.11 Related Research for CAl

Suwanna Pansaeng (28) was to develop the French reading courseware for
first vear students of the Faculty of Himanities Kasetsart University Bangkhen
Campus in Bangkok Metropolis. There are 25 study samples. They were purposively
selected from first year student of Faculty of Humanities Kasetsart University
Bangkhen Campus in the 1996 academic year. After giving the pretest, the French
reading courseware fulfilled. Then the posttest was administered the sample group.
The data were analyzed through the applications of applications of the percentage and
t-test. The result showed that the French reading courseware were had the efficiency of
89.62/85.40 that was higher than the 80/80 standard. There was a significant
difference between the posttest at the 0.01 level of significance and the students had

good attitude towards learning the French reading courseware.

Vorawan Vanichareonchai (24) was to develop multimedia computer-assisted
instruction lessons with procedural content on cardiopﬁlmonary resuscitation. Subjects
were 50 students studying in their fourth years at Sirira) Nursing Faculty, Mahidol
University. The subjects did pretest prior to instruction and posttest immediately after
finishing the lesson. The scores of pretest and posttest were analyzed by using
statistical methods. Opinions towards multimedia computer-assisted instruction
lessons were evaluated using information gathered with a questionnaire.

Results showed no significant differenc§ in students’ learning between parts
one and two which were developed using the same instructional strategies. Moreover,
there was significant difference between students’ pretest and posttest scores for both

sections. Students had positive opinions towards multimedia computer-assisted



Suttinee Thasriwichin Literature Review / 46

instruction lessons. The subjects were able to understand the content easily, and their

knowledge in the subject increased.

Wirat Panitwong (29) was to develop the CALl for Introduction to Statistics and
Probability on “Discrete Probability Distribution” in bachelor degree course. The
sample consisted of 43 third year students in the Department of Teacher Training in
Mechanical Engineering, Faculty of Technical Education, King Mongkut’s Institute of
Technology North Bangkok selected by purposive sampling. They were randomly
divided into expertmental group of 22 students and control group of 21 students. The
former was given lessons by using computer program where as traditional instruction
was applied to the latter. The achievement test was given immediately after they have
finished their lessons. The experimental group had to answer the questionnaire on the
attitude towards learning trough CAl program. The comparison of achievement
average scores was done by using t-test and the estimating mean scores of student
attitude towards learning through computer program was done by using 95 percent
confidence interval estimation. The results of study were getting the efficiency this
CAl program and the experimental group has positive attitude towards the CAI

program.

Daungjai  Srithawatchai (30) was to develop the CAI program in “Natural
Resource and Industry™ for upper secondary school level. Six unit of the CAl program
were constructed and using as a research tool. The reliably of pretest and posttest,
which used to evaluate the CAl program, was 0.04 . Samples were 34 students from

Mathavom § and t-test was used to analyze data. Result of the study indicated that
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pretest and posttest score of all six units of the CAl program were significantly
ditference at the level of 0.01.( t-test=11.159) as well as the pretest and posttest scores
between each unit. The study time use by the sample were only 2-4 periods (50
minutes in each period) depend on an ability ot each sample. The overall data confirm

that all six units of the CAI program can be used for the upper secondary school level.

Manapat Lohitnavy (31) was developed the program for counseling in diabetic
patients. This program is separated into two parts; a diabetes context part and an
asking the expert part. During development all program content which is divided into
6 chapters was well evaluated by Prof.Dr.Thep Himathongkam. A questionnaire was
used as an evaluation tool. 22 users varying in age, profession and relationship with
diabetes were consulted. The diabetic counseling program got the satisfaction score of
79%, 83.6%, 89.0%, 88.8%, 89.0%, 89.8% and 87.2% in asking the expert, diabetes
history, energy regulation, cause of diabetes, communications, drug and instrument
used and principles of diabetic management champérs respectively. The beneficial
satisfaction scores, the program got 99.9%, 82.0%, 83.4%, 85.0% and 90.7% in
context completeness, visual and audio amusement, entertainment, each of use and

getting knowledge respectively.

Somyut Keawkojak (32) was to develop the CAI program for the anatomy on
“ Urination System™ for nursing students. The samples are 42 nursing students from
the Nursing College of the Thai Red Cross Association. Simple random sampled them.
The results showed that CAE program had the efficiency higher than the 80/80

standard And, the posttest scores were significant higher than their pretest scores.
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Anak Karnpisit (2000)(33) was to develop the Construction of computer
assisted instruction for waste water and BOD analysis. The objective of this study is to
construct and evaluate a Computer Assisted Instruction (CAl) program for waste water
and BOD analysis. An evaluation of this construct this CAI program was undertaken
by pretest and posttest. An operations sample was taken from 25 students in the
Faculty of Science and Technology of Thammasart University. The efficiency of
program utilization was evaluated using questionnaire completed by the sample
student. In addition the CAl program was also evaluated by waste water and computer
system experts.

The results of the study indicate that the pretest and posttest sources of subjects
were significantly different at the level of 0.01 ( t-test=9.573) . 1t is also found that for
each lesson the pretest and posttest scores of subjects were also significantly different
at the level of 0.01. These findings show that this CAl program is efficient enough to

increase the learning capacity of students and thus is suitable for application.
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CHAPTER III

MATERIALS AND METHODS

Materials, population, method and statistics used in analysis for this study are
described in this chapter.
3.1 Materials

3.1.1 Hardware: CPU of Duron 600 MH,, RAM 96 Megabyte, Hard Disk 2.1
GB, Monitor Super VGA 1.6 million color display, CD-ROM drive 50X speed, Sound
card 10 bit and multimedia set.

3.1.2 Software : CAl on Human and Air quality was designed as a tutorial

lesson.

3.2 Population

3.2.1 Population

The population of this research are 8 class rooms , consists of 323
Matthayomsuksa IV students at Ritdhiyawannalai Saimai Bangkok.

3.2.2 Samples

By using simple random sampling, the population of this research consists of
84 grade ten students at Rittheyawannalai Saimai*Bangkok, that have to study subject
in Environmental Science. Each classrooms were classified by mixing according to
his/her GPA from grade nine. The researcher used small samples of the students

because of the lack of instruments and tremendous students hardly to control
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3.3 Methods
To achieve the purpose and examine basic hypotheses formulate in chapter 1,

this research has been conducted in following 5 steps.

3.3.1 Analysis and Design of Content

1. Analysis the objective of Environmental Science from textbook
about “ Human and Air Quality” for Mathayomsuksa IV students.

2. Gathering all data relating to CAl from internet, textbooks, academic
journals and manuals.

3. Analyzing priority of the content and discarding irrelevant or
confusing content. So that, the researcher herself divides content into 7
chapters.

3.3.2 Instruction Design

1. Design and develop the structure of the CAI lesson step by step.

2. Create storyboard for presenting pictures, text and other multimedia
data. This includes script writing, which is consisting of content,
questions, feedback, advice, picture and animation.

3. Design computer screen by considering the suitability of content
and design principles.

3.3.3 Tests and Questionnaire Design
3.3.3.1 Tests

1. To design test and questionnaire from textbook and relevant

document by study and analysis content, consult by professor in air quality
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2. To design multiple-choice test consisting of 130 questions. The test
covers the content of Human and Air Quality.

3. To correct multiple-choice by 3 supervisors.

4. Try out the test with 30 Matthayomsuksa IV students at Wat-raiking
school.

5. Divide the test scores into a high group and a low group by using
Kelly’s 27%. (34,35)

6. Analyze the score to identify the difficulty value (p) and the
discrimination value (r) of each question.

7. Analyze the scores to find reliability value based on the formula of
Kuder-Richardson (KR).(36)

8. Select only questions with the p value between 0.20-0.80, the r value
of more than 0.2 and reliability more than 0.65. (37)

3.3.3.2 Questionnaire

The purpose of questionnaire is to find out how students feel

about the content of CAI program, user interface, the test and the CAI program
itself in general. Data were code on a likert scale of 1 to 5, with 1 representing
strongly disagree with the item, and 5 indicating strongly agree, as perceived

by the students.

3.3.4 CAI Program Lessons

1. Employing a storyboard in 3.3.2, CAI lesson is developed by using

Authorware 5.0 and Adobe Photoshop Version 6.0.
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CAl lesson consists of 4 parts as follow:
1.1 Introduction to CAI lesson.
1.2 Human and Air Quality Content
1.3 Pretest and Posttest
1.4 Exercise and Scores Summary
2. Incorporating pictures, voice and music into the content.

3. Seeking for advice and correction from advisors.

3.3.5 Empirical Process

After select samples by random process.

1. Give the information of this study, how to learn for both 2 groups.

2. The researcher herself conduct the experiment both 2 groups.

3. Students in the experimental group study the content of Human and Air
Quality from CAI program.

4. Students in the controlled group study the identical content of Human and
Air Quality with normal teaching administered by the researcher.

5. Following class, the students in the experimental group answer
questionnaire.

6. Students in both groups complete posttest with similar questions to these in
the pretest.

7. The researcher access the pretest and the posttest by giving 1 point to the

correct answer and O point to the wrong answer.
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Figure 3-1: Procedure for CAI Lesson.
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3.4 Data analysis

After the empirical process the scores of pretest , posttest and exercise had
been employed to analyze by using SPSS version 10.0 program .

3.4.1 Learning achievement of controlled group and experimental group.

The experimental group studied the content of Human and Air Quality by
using CAI program otherwise the controlled group studied by normal teaching .The
analysis of data was accomplished by using statistical t-test in order to see the
difference between the mean of following two group:

3.4.1.1 The controlled group and the experimental group before
learning by using statistical t-test.

3.4.1.2 The controlled group and the experimental group after learning
by using statistical t-test.

3.4.1.3 The controlled group before learning and after leaning with
normal teaching by using statistical t-test.

3.4.1.4 The experimental group before léarning and after leaning with

CAI program by using statistical t-test.

3.42 Showing the prior knowledge of the sample groups before procedure.

The way to check the prior knowledge of the sample group by using the score
of pretest through F-test in order to see the difference between the mean of following
two group.

3.4.3 Estimation of the students’ opinion in the experimental group about the

individual studying by using CAI program.
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After the students in the experimental group finished studying with CAI
program. They did the questionnaire to expose their opinions about individual
studying by using CAI program. The statistics used for this evaluation were mean and
standard deviation. To make the interpretation of data more accurate and suitable, the
researcher divided the scores from 1 to 5 by the criterion of mean opinion score
interpretation as follow:

* Mean score between 1-1.50 representing strongly disagree
* Mean score between 1.51-2.50 representing disagree

* Mean score between 2.51-3.50 representing not certain

* Mean score between 3.51-4.50 representing agree

* Mean score between 4.51-5.00 representing strongly agree respectively

3.4.4 Statistics use in finding efficiency of CAI program. (38,39)
=X

E, = N x 100
A

E,= Efficiency of the process
ZX = Sum Score of correct answer done by all students in
experimental group in practice lesson
A = Total score of practice lesson

N = Number of students
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2F

E,

N x 100

E;= Efficiency of the result
2ZF= Sum Score of correct answers done by all students in
posttest examination
B = Total score of the posttest

N = Number of students

3.4 Research conclusion

After finished the empirical process and data analysis, the researcher conclude

the research and wrote down the results, discussions and recommendations.
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CHAPTER 1V

RESULTS AND DISCUSSIONS

The aim of this research is to create and develop CAI program on Human and

Air quality for Matthayomsuksa IV students and to compare the learning achievement

of the students learning with CAI programs and normal teaching, especially to find the

efficiency of CAI program. The result of the experiment and the discussion of finding

are as follows.

4.1 Results of pretest and posttest scores

In this research the experimental group and controlled group had been doing

the test before and after learning with CAI program and learning with normal teaching.

The score of the test showing in table 4-1

Table 4-1 Showing the pretest and posttest scores of the experimental group and

controlled group.

Number Controlled group Experimental group
Pretest score Posttest score Pretest score Posttest score
1 35 60 44 65
2 38 52 52 58
3 48 59 32 66
4 43 61 40 69
5 38 47 44 62
6 47 58 39 64
7 34 58 42 65
8 44 55 41 69
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Table4-1 (Next)

Number Controlied group Experimental group
Pretest score Posttest score Pretest score Posttest score
9 47 55 41 70
10 32 49 43 60
11 33 51 42 59
12 41 53 47 75
13 36 50 42 60
14 45 58 38 68
15 26 56 41 69
16 45 60 42 59
17 40 52 44 72
18 31 34 30 71
19 42 49 35 63
20 37 55 46 64
21 50 54 47 65
22 49 52 g 44 61
23 44 62 50 60
24 41 52 42 53
25 48 56 42 72
26 49 46 42 71
27 48 45 39 66
28 43 55 46 60
29 45 55 46 64
30 51 62 39 62
31 43 54 49 65
32 38 48 45 66
33 40 47 40 69
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Table 4-1 (Next)

Number Controlled group Experimental group
Pretest score Posttest score Pretest score Posttest score

34 53 48 42 73
35 31 49 41 58
36 43 49 43 63
37 44 50 35 61
38 44 54 33 70
39 42 53 41 54
40 33 53 42 59
41 38 52 39 65
42 35 64
43 ' 41 60

Sum 1,699 2,168 1,788 2,769
< 41.44 52.87 41.58 64.40
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4.2 Data Analysis and Discussion
The comparison of learning achievement between groups.
4.2.1 The comparison of the pretest score of the experimental group and

the controlled group.

Table 4-2 Showing value comparisons of the pretest score of the experimental group

and the controlled group.
Number of
Learning Method Mean SD t P
Students
Experimental group
(Leamning withiGe 8 4158 | 4.547
p 0.885
rogram) -0.146
p>0.05
Controlled group 41 4144 | 6253
(Normal Teaching)
*p> 0.05

Table 4-2 shows that the mean score of the pretest of the experimental group is 41.58
while that of the controlled group is 41.44 , it was found that the difference between
both groups was not significant at level 0.05 ( p=0.885) .

This insignificant difference implies that both experimental group and
controlled group have comparable knowledge and capacity. This also indicates that
classifying students based in GPA and scores of the midterm examination is a suitable

means of conducting research.
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4.2.2 The comparison of the learning achievement of the experimental group and
the controlled group.
Table 4-3 Showing value comparisons of the posttest score of the experimental group

and the controlled group.

Number of
Learning Method Mean SD T P
Students
Experimental group
Program -13.68
gram) p<0.01
Controlled group 41 57 88 5.39
(Normal Teaching)
*p<0.01

Table 4-3 shows that the mean score of the posttest of the experimental group is 64.40
while that of the controlled group is 52.88, it is found that the difference between both
groups is significant at level 0.01 ( p=0.00).

The learning achievement of the experimental group is higher than the
controlled group because the students of the experimental group learned about Human
and Air Quality with CAI program. Students were active in seeking and applying
knowledge and the CAI program has the potential to enhance the way of students think
,50 they could have high attention and full participation than the students of the
controlled group that learning with normal teaching . Moreover they could conduct
themselves and review the content that they misunderstood again and again until they

-~

prefer.
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The comparison of learning achievement within group
4.2.3 The comparison of pretest score and posttest score of the controlled group.
Table 4-4 Showing value comparisons mean score of the pretest and posttest of the

controlled group.

Type of Exam
of
Controlled

group

Number of Students Mean SD T P

Pretest 41 41.44 6.25 -11.71 0.000

Posttest 41 52.88 5.39 p<0.01

*p<0.01
Table 4-4 results that mean score of the pretest is 41.44 and that of the posttest is
52.88 respectively of the control group with statistical significance at the level 0.01
(p=0.00),

Meaning that the mean score of the posttest score is higher than the pretest
score at 0.01 level indicates that normal teaching constitutes higher learning
achievement and the controlled group students could receive more knowledge in

Human and Air Quality than before learning with normal teaching.
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4.2.4 The comparison of pretest score and posttest score of the % (3
&
- &
experimental group. ,,,4"'0 ;Npomh‘“

Table 4-5 Showing value comparison mean score of the pretest and posttest of the

experimental group.

, Type of Exam of Number of Students | Mean SD T P

Experimental group

Pretest 43 41.58 | 455 -32.90 | 0.000

| Posttest 43 6440 |[512 p<0.01
|
L

*p<0.01

Table 4-5  results that mean score of the pretest is 41.58 and that of the posttest is
64.40 respectively of the experimental group with statistical significance at the level
0.01 (p=0.00).

The posttest score is higher than the pretest score of the experimental group.
Implying that the developed CAl program cause higher learning achievement and the
experimental group students could access the core cont:em of Human and Air Quality.

4.2.5 The analysis of covariance to show the base knowledge of the
sample groups before empirical procedure.

Table 4-6 Showing data analysis of covariance to show the base knowledge .

Source of variance SS Df MS F
Between the groups 330.14 20 16.51 0.669
Within the groups 493.15 .20 24.67

Table 4-6 Showing that the covariance of pretest scores before the sample groups
were in the procedure .The F-value is 0.699, meaning that both groups have no

different basic knowledge before were in the empirical procedure.
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4.3 Opinion on Learning with CAI Program

The opinion questionnaire consisting of 19 questions was administered at the
end of CAI program session. Data was coded on a Likert scale of 1 to 5, with 1,2,3,4,5
representing strongly disagree, disagree, not certain, agree, strongly agree respectively.
The purpose of this questionnaire was to find out how students felt about the content,

user interface, the test and the CAI program in general.

Table 4-7 Showing percentage, mean score and standard deviation of students’

opinions in content.

Description 5 4 3 2 1 Mean

) | (%) | (%) | (%) | (%)

Content

1.CAI program gives better understanding | 37.2 | 48.8 | 14.0 | - - 4.23
of Human and Air Quality content.
2. Content presentation in liked step make |{ 30.2 | 55.8 | 14.0 | - - 4.16
learning easy to follow. -
3. Division of content in parts make the 395 [535 |70 - - 4.32
Content easier to understand.
4. CAl program covers all lesson content. | 37.2 | 51.2 | 11.6 |- - 4.26

Average 36.02 | 52.33 | 11.65 4.24

From table 4-7 shows students’ attitudes toward the CAI program in content. The scale
for this feature is strongly agree by 36.02%, agree 52.33% and not certain 11.65 %.

The mean score of content is 4.24. ( mean value of each item was obtained from table

E-1 in Appendix E )
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Attitudes of the students towards CAl program are good mainly due to the
improvement in Human and Air Quality content Furthermore, content designed by
educators with clear learning objectives and reinforcement of concepts contributes to
learning.

Table 4-8 Showing percentage. mean score and standard deviation of students’

opinion in user interface.

Description 5 4 3 2 1 Mean
() | () | (%) | (%) | ()
User Interface
3. Alternative of menu is convenient and 395 {382 123 - - 4.37
casy (o use.
6. Information displaved on screen is easy 302 1558 {140 |- - 4.16
to read.
7. Graphics arc suitable and relate to lesson 395 | 558 | 47 - - 4.35
content,
8. Text font and size are clear and casy to 419 |535 | 47 - - 4.37
rcad.
9. Colors are beauttful and appropriate. 419 (441 | 14 - - 4.28
10. Music is suitable. 302 | 488 | 21 - - 4.09
11. Voice is clear and suitable to the content. 279 1628 |93 - - 4.19
12. Voice is suitable to the content. 395 | 488 | 116 | - - 4.28
Average 36.3 [ 535 [ 102 |- - 4.26

From table 4-8 shows students’ attitudes toward the CAl program in user interface.

The scale for this teature is strongly agree by 36.32%, agree 53.46% and not certain
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10.2 %. The mean score of content is 4.26. ( mean value of each item was obtained
from table E-1 in Appendix E )

The positive attitudes of the students in Human and Air Quality were attributed
to the following: the CAI program is challenge and. intellectually stimulate; offer
feedback for wrong answer; provide rational for answer; beautiful color; sound audio

and test fonts is easy to read.

Table 4-9 Showing percentage, mean score and standard deviation of students’

opinion in Exercise.

Description 5 4 3 2 1 Mean
(%) | (%) | (%) | (%) | (%)
Exercise
13. Exercise relates to the lesson content 372 {442 ] 18.6 | - - 4.19
14. Exercise is suitable and easy to understand 326 |581193 |- - 423
the questions.
15.Exercise can apprise the students’ knowledge. | 34.9 62.8 23 |- - 433
Average 349 | 55.0 | 10.1 4.25

From table 4-9 shows students’ attitudes toward the CAI program in exercise. The
scale for this feature is strongly agree by 34.9%, agree 55.0% and not certain 10.1 %.

The mean score of content is 4.25. ( mean value of each item was obtained from table
E-1 in Appendix E )
After the student had access to the exercises, they felt these exercises were

convenient .Because these exercises were compose of multiple choices that easy to

read and easy to select the right answer. Furthermore, the exercises were also graded
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by the computer as soon as the exercises were submitted, and students could

immediately see their score and the correct answer to each question.

Table 4-10 Showing percentage, mean score and standard deviation of general opinion

of the students.
Description 5 4 3 2 1 Mean
(%) | (%) | (%) | (%) | (%)
General Opinion
16. Students like learning with CAI program. | 39.5 | 58.1 |23 |- - 437
17. Students have a participation in learning | 34.9 | 60.5 | 4.6 |- - 4.30

all the time, feeling the study is interesting
and not boring.

18.learning with CAI program create more 3'9.5 55.8 |47 |- - 435
understanding in lesson content.
19. Students like to learns with CAI program | 37.2 | 39.5 | 233 | - - 4.14

in other subjects.

Average 37.78 | 53.47 | 34.9 4.29

From table 4-10 shows students’ attitudes toward the CAI program in general opinion.
The scale for this feature is strongly agree 37.78%, agree 59.30% and not certain 2.92
%. The mean score of content is 4.29.

It is found that the students preferred CAI programs to normal teaching
method. They like to learn with CAI program in others subjects and understand
content more than learning with normal teaching. They were more experienced and

comfortable with the operation of computer.
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4.4 The Efficiency of CAI Program

Table 4-11 The efficiency of CAI program on Human and Air Quality.

Results and Discussions / 68

Experimental Total Score Sum of Correct Average
Result Answers Percentage
Score of practice 70 2,461 3176
exercises
Score of posttest 80 2,769 80.49

Table 4-11 Showing the efficiency of CAI program on Human and Air Quality is
81.76/80.49, which is higher than the expected efficiency of 80/80. The former 80
stands for the mean score in percentage of correct answers taken from practice
exercises during class whereas the latter 80 stands for the mean score in percentage of
correct answer in the posttest.

Our prior belief was that the more students utilized the CAI program the better
would perform on the posttest. Such a high efficiency of CAI program comes from an
ample participation of students in the experiment. The students pay great interests and
have tremendous motivations in using the CAI program as extra tutorial materials. The
developed CAI program presents the content with multimedia and utilizing
alternatives of menu in accessing into each part of the lesson content at user
convenience. Text, displayed with colorful and easily read fonts, attracts more
attention than plain text. Another advantage to CAI is improvement of critical thinking
skill. It encourages problem solving and decision making in the midst of multiple
options. A well designed case study simulates a real life environment. Information is
actively sought by the student, used and turned into knowledge which is applicable in

environmental situation.
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Moreover, animation on Human and Air Quality is good and easy to
understand. In case that student do not want to read the lesson content, the program
has audio aids full of music and voices convey knowledge to the learners. The
audiovisual tools incorporated in the CAI program provide more convenience in
learning while decreasing bore. Each student can learn at his/her rate based on his/her
own background knowledge and ability. The learning process of one student is free
from that of another. It allows one to review any part of the lesson content anytime.
Moreover, students can appraise their own knowledge with the exercise in class,
which, after finish, the program will produce score report promptly. This king of
immediate feedback with a quick and accurate report contributes students a great
satisfaction. These are factors resulting in the higher than expected efficiency of CAI

program on Human and Air Quality.

4.5 Others

Some assessment of this research could not be conducted .For example, sex of
the students, prior experience of Human and Air Quality content and apprehension to
computer used. However, learning takes place in a complex environment and an
examination of usage statistics may not reflect the full story. In order to separately
account for the different factors that affect student performance, statistical models
must be used. In this section we describe our empirical models for estimating the
effects of participation in learning with CAI program, learning achievement, the
efficiency of CAI program, multiple attempts at practice and other Exercise on student
performance. Performance is measured in several different ways including scores on

the Exercise, the questionnaire, and the posttest exam.
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CHAPTER YV

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this research is to develop and investigate the efficiency of the
CAI program on Human and Air Quality for Matthayomsuksa IV students. By
comparing learning achievement of the 2 groups students. The same content was

presented to each group using the two different methods.

3.1 Conclusions

5.1.1 The learning achievement of the Matthayomsuksa IV students that used
the CAI program to learn about Human and Air Quality was higher than the
Matthayomsuksa IV students that with normal teaching at statistical importance level
of 0.01, that mean the students that used CAI program could pay more attention and
full participation to the content than the students that learned with normal teaching.
Moreover they can review the content and try to do the test every time if they want.

5.1.2 The comparison of pretest score between the experimental group and
control group was no significant at level 0.05. That mean both experimental group and
controlled group have comparable knowledge and capacity. This also indicates that the
way to classifying the students based on GPA is suitable means of conducing research.

5.1.3 The comparison of the mean score of the pretest and posttest of the

controlled group shows a significant difference at level 0.01. That mean the higher



Fac.of Grad.Studies,Mahidol Univ. M.Sc.(Env.Plan.for Commmunity and Rural Development) / 71

mean score of posttest than the pretest exam indicates that the students gained more
knowledge after learning with normal teaching,

5.1.4 The comparison of the mean score of the pretest and posttest of the
experimental group shows a significant difference at level 0.01. That mean the higher
mean score of posttest than the pretest exam indicates that the students gained more
knowledge after learning with CAI program.

5.1.5 The analysis of covariance to show the base knowledge before the
procedure. The F-value is 0.699 at the level 0.01, meaning that both sample groups
have no different basic knowledge before the empirical procedure.

5.1.6 The mean score of the students’ opinions on Human and Air Quality
designed 4 aspects are as follow:

5.1.6.1 The mean score of opinion about the content section is 4.24
that mean CAI program on Human and Air Quality make the students understand the
content of Human and Air Quality the best.

5.1.6.2 The mean score of opinion about the user interface section is
4.26 that mean the students like to study with multimedia software incorporating
music, color various test fonts, graphic and animation on user interface.

5.1.6.3 The mean score of opinion about test is 4.25 that means the test
is suitable supported and related to the content.

5.1.6.4 The mean score of general opinion is 4.29 that mean most of the
students like learning with CAI program and like\to learn with CAI program ih other

subject.

5.1.7  The efficiency of CAI program on Human and Air Quality for
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Matthayomsuksa IV students is 81.76/80.49, which is higher than the expected
efficiency of 80/80. That mean this CAI program is easy to use, has the interesting
presentation instructions, pictures, sound and alphabet were designed appropriately on

the screen, so the students can understand the content of Human and Air Quality

better.

5.2 Recommendations:

5.2.1 The CAI program on Human and Air Quality should be established on to
internet and do it in English version also, so that students all over the world can access
into self-instruction lessons.

5.2.2  The teacher should provide CAI program in other subjects for the
students.

5.2.3 CAl program can decrease preparation time in the classroom which
allows individual tutoring and increased time to perform other professional duties.

5.2.4 Qualitative, empirical responses are valuable when evaluating a
computer-assisted instructional program because the responders impart general
attitudinal thoughts about CAI program and offer comment for improvement on the
program.

5.2.5 Previous exposure to computers in a secure and positive learning
environment will enhance literacy and decrease computer anxiety.

This research is based on a relatively S{nall sample of students. More data
collection and analysis needs to be done in this research before definitive conclusions

can be reached. Because of the lack of instruments and tremendous students hardly to

control,



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Env.Plan.for Commmunity and Rural Development) / 73

REFERENCES

1. Ministry of Science , Technology and Environment THAILAND . “ Protection of
Urban Air Quality ” 1997 . Thailand Action for Sustainable Development ,
Bangkok , Integrate Promotion Technology Co., Ltd.

2. Ministry of Science , Technology and Environment THAILAND . * Protection of
Urban Air Quality ” 2000 . Thailand Action for Sustainable Development ,
Bangkok , Integrate Promotion Technology Co., Ltd.

3. Ministry of Science , Technology and Environment THAILAND . “ Protection of
Urban Air Quality ” 1999 . Thailand Action for Sustainable Development ,
Bangkok , Integrate Promotion Technology Co., Ltd.

4. misdoRuWuAv 28/6/40

s.miadenud Inosy 12/3/40

6. miladonusl Inosy 21/11/40

7. Muller S. Report of the project panel on the general professional education of the

physician and college preparation for medicine. Journal medical education
1984;59.

o w Y a ~ = R a = e :’
8.5YIAU uﬁ ﬂ1swwmmsﬂszmuNanmsuuﬂaummasmumu AVIINYIAANT GEN‘N'I

A Aaa o o @ = o’: Qs a1y @ = o (& a
We¥in dmTuinSeusulseudnuiili 1 BnoiinusdSyaninomeansum
Vadia awuna lulagmsianisssuumsaums ] ngaumna : Jaudinineds

UMINIRVUYIAR ; 2542 .

9. In Door Air Quality (IAQ) “An Introduction to Indoor Air Quality”.[Online] 2001

May 14 Available from:URL: http://www.epa.gov/iag/ia-intro.html[ Access
2002 Jan [Access 2002 Jan 15]

10. Chemical of the Week.[Online] 2001 April. Available from URL:

http://scifun.chem.wisc.edu/chemweek/CO2/CO2.html[ Access 2002 Jan 12]



Suttinee Thaisriwichai References / 74

11. Carbon Monoxide.[Online]2000 June 21 Available from URL:

http://www.nsc.org/library/facts/CO.htm[Access 2002 Jan 14]
12. . Nitrogen.[Online] 2001 September 10 Available from URL:

http://www.epa.gov/oar/nitrogen/NO.htm[Access 2002 Jan 11]

13. Lead Poisoning.[Online]2000 June 23 Available from URL:
http://www.nsc.org/library/facts/lead.htm[Access 2002 Jan 14]

14. Global Warming.[Online]2001 July Available from URL:
www.nrdc.org/global Warming/f101.asp[Access 2001 March 11]

15. Air market “Acid Rain”.[Online] 2001 May 20 Available from:URL:
http://www.epa.gov/iag/acid rain.html[Access 2002 Jan [Access 2002 Jan 5]

16. Toxic Air Pollutant.[Online] 2001 September 5 Available from URL:
http://www.epa.gov/oar/toxicair/newtoxics.htm[ Access 2002 Jan 12]

17. In Door Air Quality (IAQ) “Nitrogen Dioxide”.[Online] 2001 July 11 Available
from:URL: http://www.epa.gov/iag/ia-intro.html[Access 2002 Jan 10]

18. Jungsuwadee P. Computer Assisted Instruction: Asthma and Therapy [M.S.
Thesis in Science (Pharmacy)]. Bangkok: Faculty of Pharmacy, Mahidol
University; 1995.

19.CAI for Electronics Training.[Online] 1998 August. Available from: URL:
http://www.datasync.com/~etcai/aboutcai.htm [Access 2001 March 24 ]

20. DUBUNT (AUANNAND) IIMeTaLas. AoURURBITT AR, NFUNNA 19nuA TNIANT:
2541.

12. Alessi, Stephen M., Trollip, Stanley R. Computer-Base Instruction, Methods and
Development. USA: Prentice-Hall; 1985.

22. Steinberg, Esther R. Computer-assited instruction: a synthesis of theory, practice,
and technology. USA: Lawrence Erlbaum Associates;1991.

23. Bitter GG. Microcomputers in education today. California: Mitchell Publishing,
1989.

24. Vanicharoenchai V. The Development of Multimedia Computer-Assisted
Instruction on Cardiopulmonary Resuscitation for Nursing Students [M.S.
Thesis in Science( Tchnology of Information Management)].Bangkok: Faculty
of Engineer, Mahidol University, 1998.



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Env.Plan.for Commmunity and Rural Development) / 75

25. Richey R. The theoritical and conceptual basis of instruction design. New York:
Nicols Publishing, 1986.

26. Sankamin B. Computer Assisted Instruction for Digital Circuit Design [M.S.
Thesis in Science( Tchnology of Information Management)].Bangkok: Faculty
of Engineer, Mahidol University, 1999.

27. Billing DM. Computer-assisted instruction for Health Professionals: A guide to
designing and using CAI courseware. Sydney: Appleton-Century-Crofts, 1986

28. Pansaeng S. French Reading Courseware Using Context Clues Technique for First
Year Students of the Faculty of Humanities Kasetsart University Bangkhen
Campus in Bangkok Metropolis[M.S. Thesis of Arts in Teaching].
Bangkok:Faculty of Graduate Studies,Kasetsart University;1997.

29. Panitwong W. Development of Computer Assisted Instruction Program for
Statistics for Bachelor Degree Level at King Mongkut’s Institute of
Technology North Bangkok. Bangkok: Mathematic and Computer
Department, Faculty of Applied Science, King Mongkut’s Institute of
Technology North Bangkok;1997.

31. Lohitnavy M. Program Development for Counseling in Diabetic Patients[M.S.

Thesis in Science(Pharmacy)].Bangkok: Faculty of Pharmacy, Mahidol
University;1997.

32.0uyn5 udamezan.mswamSounouiuesswaendnaiseInuiSesszundy
owilaazdmivindnymeiua BnodiwuiUSyanmsAnymmiiuda 3
wama TuTagmsnul. ngaummadudainodouminndosuasunsd sm
Uszauling: 2539,

as o o L 4 : a L4
33.0USTN ﬂ']iWﬂHQ. ﬂ'\?ﬂ%"N‘U‘YlGUuﬂ'ﬂll'W')mf)SiﬂUﬂﬂ‘N L%'mmnﬁouazmnmﬂw fn

a o d | a G o
BOD.. [inuiwusdiganmnmansuniiudia mvunaluladmssanmsszuy
ATAUNA ] AN : TUNATINOIAY WM INuIdonnaa ;2542 .
aa a ¢ a Y a S A A a aw o

3491505 1ngdI. nanmsauazdinsziinieslion 14 uns35u.ngamna: TnoSaun
W1919;2530.99

358350 Mgyauad. nanmsdauazmssaifiunamsioumsaeu. onmsyssnoumsousy
ndngasiitl M.EED dmduemsdlsaSounodesdisrnammsu Sandaunsdyy;

NTANHA: PNAINIRUNIININY;2535.174-175.



Suttinee Thaisriwichai References /76

1 4
36.yysn ASazeIn. msisudiesdu . ngumna: gismanan ;2535 .

a U4 o a [ a Y
37.9510501 ASeusiauna. msadunSounsuianeitiaeuludnwennasuiivyusy

4 Y = o @ W Jn’: { a o
l?ﬂQWﬁﬂﬂ'liiz'U']ﬂ'n’lU'l ﬁTHiUuﬂﬁﬂHTWUTU’mﬂTﬁﬂi‘Ifu?.l‘ﬁ 2 INYIYNBIUTIAUSY

a a d |a o Y = o
3'1‘]5‘151-lﬂ NINUNN [Tnmuwuﬁﬂsrgngn‘nmmamnmummm mmsmq‘um'dm]

ATANNA : VUNATNOIRY AMINGIALUHAAD ; 2540,

38 Fomsef NsnuNd,auy wasssady uazgm uane. szuudemsaei.gnias
NIUNMTINGTNY;2520.52,136.

39.lsoun Soagassa. maluladnmsAny: nguuasmsise.aminndeaiuasunss e

umensan: Temoua 1ng.2533.139.



Fac.of Grad.Studies,Mahidol Univ. M.Sc.(Env.Plan.for Commmunity and Rural Development) / 77

APPENDIX A

The Examples to Construct
The Self-Learning Computer Program
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Figure A-1 The construction of starting program
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Figure A-2 The construction of user register
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The user manual for the self-learning computer program
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Figure B-1 Welcome screen
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Figure B-4 Showing the name of the adviser
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APPENDIX C

The learning achievement test
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APPENDIX D

The questionnaire for evaluating CAI program on Human and Air Quality and
its manual.
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APPENDIX E

The reliability of the questionnaires

Table E-1 The number of the select of the questionnaires by items

Description Total
Students' opinion scale
5 4 | 3 2 1 Mean
1.CAl program gives better understanding E
of Human and Air Quality content. 43 16 21 6 - - 4.23
2. Content presentation in liked step make 43 13 24 6 - - 4.16
learning easy to follow.
¢ -
3. Division of content in parts make the 43 17 23 43 - - 4.32
; i
Content casier to understand. i
+. CAl program covers all lesson content. 43 16 22 3 - - 4.26
5. Alternative of menu is convenient and
- 4.37
casy to use. 43 17 25 1 -
6. Information displaved on screen is casy 43 13 24 6 - - 4.16
10 read.
~. Graphics are suitable and relate to 13 17 24 2 - - +4.35
lesson content.
8 Text font and size are clear and casy 43 8 23 2 - - +4.37
to read.
9 Colors are beautnful and :lbbropri;nc. " [ ] 6 - - +4.28
. — i i
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Table t:-1 (Next)

Description Total
Students' opinion scale

S 4 3 2 1 Mean
10. Music 1s suitable. 43 13 21 O - - 4.09
11. Voice is clear. 43 12 27 4 - - 4.19
12. Voice is suitable to the content. 43 17 21 3 - - +4.28
13. Exercise relates to the lesson content 43 16 19 8 - - 4.19
I4. Excrcise is suitable and casy to 43 14 | 25 + - - 4.23

understand  the questions.

15 Exercise can apprisc the students’ 43 15 | 27 ! % - +.33
knowledge

16. Students like learning with CAl program. 43 17 | 25 1 - - +4.37
17. Students have a participation in learning 43 15 | 26 2 - - +4.30

all the time. feeling the study is intercsting

and not boring,

18.learning with CAI program create more 43 17 | 24 2 - - 4.35

understanding in lesson content.

19. Students like to learns with CAl program 43 16 17 1) - - +.14

i other subjects. j

Notation : Students’ opinion and mcan score
I.Using students' opinion scale (5.4.3.2. 1
2. Multiply by the amount of the selected students to receive total score.
3. Divided by total students at cach scale to receive mean score.
4. For example :

score = 5 score = 4 scorc = 3

sclected students = 16 selected students = 2 sclected students = 6
= 16x3 = Ix21 = 6x3
= 80 = 84 = 18

Total = S0+84+18

Mcean= 18243
= 4.23
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APPENDIX F

List of education expert

Table F-1 List of the consultant for the content and CAI program construction
on Human and Air Quality

Name Office
1. Asst.Prof. Suchat Nawagawong, M.Sc. | Mahidol University
2. Ass.Prof. Winai Nootmakul, Ph.D. Mahidol University
3. Mrs.Permporn Nakrop, B.Sc. Rittheyawannalai shool
4. Mr.Al.Donalson, M.Sc. Duke University
5. Mr.Suthee Kitchawee, M.Sc. Meenburi Technical
College
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APPENDIX G

Statistics Summary

Table G-1 Showing statistics summary

Pretest of Posttest Pretest Posttest
Controlled Controlled Experimental | Experimental
Group Group Group Group
N  Valid 41 41 43 43
Missing 2 2 0 0
Mean 41.4390 52.8780 415814 64.3953
Mode 38.00 . 52.00 42.00 60.00
Sum 1,699.00 | 2168.00 1,788.00 2,769 .00
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APPENDIX H

Difficult value and Reliability value

Table H-1° Showing the difficult value and reliability value of the learning
achievement test

NESe b Plancfor Conmmmimnnty and Rural Developmenty /111

' Ru

Ri

| p r No. Ru Ri p r

1 ‘ 10 2 0.7 0.3 26 11 1 0.8 0.2

2 } 8 2 | 0.6 0.3 27 10 2 0.7 0.3

3 J 7 1 7 0.5 0.3 28 9 3 0.6 0.4

R T 1 | 08 | 04 | 20 | 8 6 | 06 | 09

5 }H 8 2 0.6 0.3 30 7 1 0.5 0.2

6 ‘ 7 1 0.5 0.3 31 10 2 0.7 0.3

7 2 5 0.6 0.3 32 8 R 2 0.6 0.3

8 8 2 0.7 0.3 33 8 ) 0.7 0.3

9 8 27 0.7 0‘37 34 6 ; | 7‘0.4 0.3
10 11 1 0.8 0.4 35 6 a ; | '(')'4 0.3
11 8 1 7 0.6 0.3 36 9 N % 0.6 0.4
12 10 2 0.7 0.3 37 8 - ) 0.7 ”0.3
13 " 8 2‘ 0.7 03 38 - 6 ! 2 | 6.4 0.3
14 8 2 0.7 0.3 39 6 ; 2 0.4 0.3
15 7 177 0.5 0.2 40 VSJ — &” ML’).G ‘0.4
16 ! 5 3 0.4 ().-‘i 41~w 4 2 d,ii (7;3-“
17 5 ol oa os | a2 | T
8 10 | 2 E.T" 05 | 43y San L ooa
19 | 9 | 3 | o6 04 | 44 | 4 ; s
20 8 2 0.7_7* |7 _()% 7—745 R 3

. R T
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Table H-1 (Next)

Noo  Ru | R p | r | No [ Ri | R | p |
21 E 8 6 06 | 09 46 10 4 0.7 | 06
22 | 5 3 04 | 04 47 8 4 06 | 06
% | 10 0 07 1 03 48 5 2 04 | 03
24 7 L 06 | o0n | 49 8 4 06 | 06
25 7 3 | 05 | 04 | S0 6 2 04 | 03
51 10 2 07 | 03 | 66 8 2 06 | 03
52 | 11 1 08 | 03 67 10 2 07 | 03
53 | 4 > | 03 | o3 | 68 4 2 03 | 03
54 | g 2 06 | 03 69 8 2 06 | 03
55 10 2 0.7 | 03 70 8 2 06 | 03
56 11 1 08 | 03 71 6 2 04 | 03
57 8 2 06 | 03 72 4 | 2 03 | 03
58 4 2 03 | 03 73 9 3 04 | 06
59 | o 3 06 | 04 | 74 | 4 | o2 03 | 03
60 9 5 06 | 07 75 9 5 06 | 07
61 10 4 07 | o6 | 76 6 2 04 | 03
62 8 6 06 | 09 77 9 3 06 | 04
63 4 2 03 | 03 78 11 1 08 | 03
64 11 1 08 | 03 79 2 2 0.1 0.3
65 6 2 04 | 03 80 4 2 03 | 0
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