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ABSTRACT

Knowledge on soil and its conservation for sustainable use is essential for all
living things including human beings. Nowadays, various forms of educational media
can be used for knowledge dissemination. The objectives of this study were to create
web page media on soil resource and conservation for vocational high school students
in the field of agriculture and to determine learning achievement and satisfaction
levels of the students in regard to the web page content.

The process of the study comprised of web page creation using the
Macromedia Dreamweaver program, and web page development evaluated by 6
experts both in terms of content and educational technology. Before the lessons on the
web pages were tested by the actual sample group, it was tried out on students at the
College of Agriculture and Technology, Bangsai Arts and Crafts Centre 3 times; an
individual tryout, and a small group tryout on 6 students and a tryout on 30 students
was also performed. After development of the web pages, they were tested on the
actual sample group of 31 students at the College of Agriculture and Technology,
Suphanburi. The method employed was one group pre-test and one post-test. The tool
used in the study consisted of a knowledge test. 30 multiple choice questions with 4
alternatives each, data analysis by t-test statistics, an evaluation of student satisfaction
with the web pages consisting of 15 questions based on 4 criteria: very good, good,
fair and should be improved, and data analysis by percentage and mode.

The results indicated that after learning the lesson on the web pages, learning
achievement level of the sample group students increased at the statistical
significance level of 0.05. Whereas, satisfaction with the lesson on the web pages
evaluated by sample group students indicated levels of very good and good.
Therefore, it can be concluded that the lesson on the web pages about soil resource
and conservation is appropriate for use as educational media to propagate knowledge
on the subject for vocational high school students in the field of agriculture.

The research suggested that future projects should design web pages that
include an interactive phase such as questions and answers for self-check, and be
available at all times on the internet as well.

KEY WORDS : WEB PAGE / SOIL RESOURCE / SOIL CONSERVATION
/ COLLEGE OF AGRICULTURE AND TECHNOLOGY

114 p. ISBN 974-04-4250-1
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CHAPTER I
INTRODUCTION

1.1 Background of the Study

Soil is essential for human living. We use soil in various activities for our
living. Soil is an essential resource for us. All of the four basic needs for living ; food,
clothing, shelter, and medicine, basically originated in soil. Nevertheless, all plants
cannot grow without soil. Since ancient time, wherever fertile soil was, people took up

residence initiating culture and civilization.

However, nowadays soil resource in our country undergoes transition.
According to the Environment Quality Situation Report (2002), major problems
concerning soil resource and land utilization were : soil ruin, utilization of fertile soil
for different purposes, problems of land possession, soil erosion, expansion of saline
soil and acid soil, and the utilization of fertilizer and insecticide. Statistics in the year
2000 showed that totally 34% of the whole land of our country underwent soil erosion.
The mentioned problem was worst in the northern and southern parts of Thailand; that
is, land lost rate was more than 20 tons / rai / year. The expansion of saline soil was
worst in the north-east ; severe saline soil occupied approximately 17.8 million rai of
the land. The cause was partly from giant tiger prawn farm in fresh water area ; some
provinces in the central part of the country. Acid sulfate soil occupied approximately
9.4 million rai ; most of the low land in the southern area of the central part, the land
in the south-east coast, and the land in the east coast of southern part of the country.
While soil was destroyed by chemical fertilizer and insecticide, there was a record
indicating that in 1999 imported of fertilizer increased 12.67% and insecticide
increased 58.79% from imported rate in 1995. Besides, in the central part, utilization

of agricultural lands was transferred to different economic purposes such as housing
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estate, golf course or giant tiger prawn farm in fresh water area in the central part of

Thailand.

The government currently copes with the soil and land utilizing problems. The
countermeasures consist of appropriate land utilization regarding its potential and all-
inclusive of land utilization, soil nourishment promotion, soil and water conservation
in order to make use of soil and land constantly, increasing potential of farmers and
agricultural area, legal and financial countermeasure aiming for land protection,
research promotion and public relation promotion for further understanding of soil

value.

The ninth plan of National Socio-Economic Development (2002-2006)
emphasized on enhancing Thais’ consciousness of environmental conservation
importance for life quality development through environment knowledge by putting
environment subject into curriculum of every level and system of education in order to
build up attitude and value perspectives regarding conservation of natural resources,
environment, culture and in order to cultivate friendly consumption behaviors towards
environment. And it is also to stimulate consciousness of rights and responsibilities in
taking part in environmental management. Nevertheless, education innovation and
life-long learning accelerates every form of media for education so that they will
propagate to every corner of people especially those less privileged people such as the
handicapped or people living in remote area, also includes information network
development which is in accordance with The National Education Act. (1999) section
9 article 66 and 67 which stated that learners have rights to be developed their
capability level of educational technology application, to gain knowledge and skills
much enough to be able to use educational technology for life-long self study.
Furthermore, it is also stated that the government must promote research, development
and production of educational technology, and must also investigate and evaluate the

technology whether it is appropriate and worth enough for Thai learners.

Electronic Learning (E-Learning) is a new method of learning at the center of

people interest nowadays. The method of learning has widespread approaching power
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and makes life-long learning possible. By the method people can exchange knowledge
and information in a few seconds. Thanomporn Laohajarassaeng (2002 : 5) stated that
E-Learning was the learning of contents or information technology designed for
education and training. Web Technology was used to transfer lessons and course
management system. Learners of the E-Learning could study online (studying through

internet-accessible network computers)

Phannee Ketkamol (2000 : 51-52) stated about importance of internet towards
education that it was an interesting way and innovation in development of distance
education. Learners gained knowledge, information and comfort. E-Learning made use
of World Wide Web (WWW) resource and was one of the scholar’s success. The up-
to-date method of learning allowed learners to learn abundant new things. Education
was not merely getting instruction from the lecturers but also the learners’ opportunity

to get much enough information to create new ideas.

According to the curriculum of vocational high school education in 1997,
Vocational Education Department, Ministry of Education, a fundamental subject that
students of any major of Agriculture Department must study is Natural Resources and
Environment subject (subject code 3000-1601) which includes the lessons of soil
resource. However, the instruction method used by teachers at College of Agriculture
and Technology tends to depend on textbooks mainly. Chutima Kongsawatwarakul
(1999) made a research about Natural Resources and Environment teachers’
qualification. The target group was teachers of vocational high school under
Vocational Education Department. Her study also showed that most of the teachers
mainly lectured and discussed but lacking of media using such as movies, VDO or

slides.

Data from Land Development Department (n.d.: 1) reported that Suphanburi
total land area approximately 2,970,575 rai was low land soil. Approximately
1,756,606 rai were used for farming. Some parts were changed from rice farming into
vegetation farming. Problems facing by farmers were severe unfertiled soil lack of

water in dry season. For high land part, approximately 1,175,514 rai were used for
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crops, field crop, perennial and mixed forest. Soil in some of these areas were Marl,
clayer soil, sandy soil, shallow soil and high slope. Suphanburi is one of those
provinces which have soil problems. Researcher aims for developing web page media
on education of soil resource and conservation. The media are produced for
propagation of the subject through internet beamed to vocational high school students

of College of Agriculture and Technology.

1.2 Research Objectives

1.2.1 To build up web page educational media on soil resource and
conservation for vocational high school students of Agriculture Department.
1.2.2 To study students’ learning achievement through lessons on web pages.

1.2.3 To study students’ satisfactory level towards lessons on web pages.
1.3 Research Topics

1.3.1 To find out whether web pages on soil resource and conservation helps
enhancing students learning or not.

1.3.2 To find out how students satisfy with the lessons on the web pages.
1.4 Research Hypotheses

1.4.1 The average scores of the post-test after the students learn lessons on the
web pages are higher than the average scores of the pre-test.

1.4.2 Students’ satisfactory level towards lesson on soil resource and
conservation on web pages would be very good.

1.5 Research Restrictions

1.5.1 Web pages on soil resource and conservation bases on contents of “Soil

Resource” lessons in Natural Resources and Environment subject (subject code 3000-
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1601) under the 1997 curriculum of vocational high school education, agriculture
department, Vocational Education Department, Ministry of Education.

1.5.2 Subjects for this research were vocational high school students,
agriculture major, Suphanburi College of Agriculture and Technology since there had
been rather severe soil problems in agriculture in this province including soil
deterioration. Besides, computer facilities are available at this college.

1.5.3 This research does neither differentiate sexes, students’ studying records,

family professional background nor internet experience.

1.6 Operation Definitions

Soil Resource means upper layer of earth arising from mixture of rotten and
transformation of rocks, mineral, and organic matters.

Soil Resource Conservation means using of least soil but gaining of most
benefits as long as possible while also maintaining nutrition in soil that is essential for
plants.

World Wide Web (www) means multimedia information service center in the
forms of text, image, and sound attracting more interests from the users.

Web Page means information documents on network computers stored
systematically. One web page is supposed to fit a full screen size. The pages are
developed by the language of HTML (HyperText Markup Language). Information on
each web page usually consists of text, image, and animation which is hence called
multimedia.

Electronic Learning (E-learning) means learning of knowledge or searching
for information through internet-accessible network computer system. Learners are
allowed to access and study from the web pages under the restrictions of the web page
developer. This helps learners get access to the lessons without hindrance of distance
and time difference.

Learning Achievement means students’ examination results of the test before
and after learning electronic lesson on soil resource and conservation. The evaluation
of achievement based on Benjamin S. Bloom’s concept of learning objectives which

consist of 6 aspects; knowledge, understanding, application, analysis, synthesis, and
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evaluation. This research will put stress on merely 4 aspects : i.e. knowledge,
understanding, application and evaluation.

The satisfactory means the level of impression or favor expressed toward
quality of web pages. It is divided into 4 levels : very good, good, fair, and should be
improved.

College of Agriculture and Technology students refer to those vocational
high school students who study agriculture at Suphanburi College of Agriculture and
Technology.

1.7 Benefits

1.7.1 The web pages on soil resource and conservation help enhancing
students’ understanding on the subject.

1.7.2 The web pages are applicable as educational media for other groups of
students and the public which help enhancing awareness and recognition of soil

resource value and importance.
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CHAPTER II
LITERATURE REVIEWS

Under the research on the creating and testing of web page, subject of soil
resource and conservation students of agriculture and technology, the researcher had
collected information from many sources, e.g., text, documents and research papers
which could be divided in to topics as follows :

2.1 Soil Resources

2.2 Soil study at the certificate level of vocational high school in 1997,
major in agriculture

2.3 Internet and Web page

2.4 Electronic Learning

2.5 Other related research papers

2.1 Soil Resource

2.1.1 Meaning and importance of soil resources

The Royal Institute Dictionary of Geographical (quote in Samran Somboonpol,
1998 : 19) has given the meaning of soil as the materials which overlie and cover in
thin layer over the major parts of the world. Soil composes of organic and inorganic
matters mixed up in the form of solid, liquid and gas.

The lecturer from faculty of Pedology (1998 : 1) has divided the importance of

soil in to 3 board categories.

- Soil is the direct and indirect source of 4 basic needs for human living which
are food, clothes, shelters and medicine.

- Soil is as filter, therefore, used for getting rid of solid or liquid things and then

restrain the pollution or infection mix with ground water.
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- Soil is as anchorage of plant root to hold the trunk and keep water for the plant,
provide the breath air for plant root, provide food elements for the growth of plant,

bear from infection, insects and natural disaster.

2.1.2 Soil formation

Soil formation is the complicated process and takes a long period of time, Oven
and Chiras (1990 : 59-62) identified the concerned factors of such soil formation as
follows :

2.1.2.1 Climate

Climate will promote two types of soil weathering, Physical Weathering
and Chemical Weathering. The Physical Weathering is the process which affects rocks
and mineral breaking into small pieces, due to sudden change of temperature which
form the expansion/contraction of rock. The Chemical Weathering causes by the
chemical reaction, high temperature (hot weather) will cause faster disintegration than
low temperature (cold weather).

2.1.2.2 Parent Materials

Soil create from different source of materials. If that source of materials
is the bed rock layer at the bottom level, it is classified as residual. Soil develops from
sandstone is rough and low food elements. Soil develops from limestone has fine-
textured and highly fertile. Besides, sources of soil will be moved pile from place to
place by water, wind, and glacier.

2.1.2.3 Living Organism

Development of soil depends on many kinds of living organism, especially

bacteria which is the important reason for soil structure, aeration, humidity, and
fertility of soil. Lichens and mosses over the rock will help soil formation by releasing
diluted carbonic acid to digest rock slowly. Besides, separated pieces of rock caused
by the plant root, worm and small creatures in soil will create pore space, water and air
can pass through easily. When those creatures die and pile up in soil, it will then be

digested by microorganism into humus and create fertility of soil.
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2.1.2.4 Topography

Different place, e.g. a plain, a slope will affect the soil density, the
accumulation of organic matters and the origination of soil level . Example, in the high
slope area, it is easily for erosion. Soil creates from this kind of ground always be
shallow soil, low accumulation of organic matters. Soil creates from plain ground has
low rate of erosion and have higher accumulation of organic matters, soil may have
thick layer.

2.1.2.5 Time

Time has influence over the soil origination, soil that have completely
evolution take thousands of year, the scientist has figure that 1 inch of topsoil made

from granite take 1,000 years or more.

2.1.3 Soil composition

Brady (1974 : 12-16) mentioned that the soil composition for plantation can be
divided to inorganic matters, organic matters, water and air. Each type of soil has
different portion. Generally, soil for plantation should have 50% volume of solid space
composition and 50% should be pore space. Solid space composition should be 45%
of inorganic matters, 5% of organic matters, and pore space should be 25% of water
and 25% of air.

- Inorganic matters come from the erosion of rock and mineral elements into
different small pieces and become to food for plant. Besides, this composition would
affect physical and chemical properties of soil.

- Organic matters come from the humus and carcass, even organic matters are
small composition but important and useful for plants such as source of food for plants
and soil microorganism, help water and air ventilation, and help better absorption of
water and food for plants.

- Water, water founded in soil infiltrate between pore space. Water in soil has
various dissolve substances. The useful of dissolve substances are the important
composition of membrane in each part of plants, dissolve mineral food of plant for
good absorption, transfer food mineral and help control of temperature and humidity

n soil.
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- Air, some part of pore space in soil is where water is available; the other left
part is where air is available. Air in soil is very important for the growth of plants
because plant root need oxygen for breathing; oxygen will become plant energy in
absorption water and other food. Besides, air in soil is the source of any other gas for

soil microorganism.

2.1.4 Soil that cause agriculture problem in Thailand

Soil that cause agriculture problems in Thailand means soil that has physical,
chemical or biochemical property not suitable for the growth of plants and may create
defect products or may not practice in agriculture even it passes either natural or
chemical adjustment. (Mukda Suksawas, 2001 : 58-59)

Causes of soil problems :

- Due to the natural environment which is the soil’s factor of origination,
natural environment such as original matters of soil, location, atmosphere, covering
plant and time.

- Soil problems may caused by the human and other living things activities, the
spread of saline soil caused by deforestation or water resources development in the
high salted area will cause salted water table evaporate of ground water to the upper
soil. The use of slope plain without soil and water conservation system will cause soil
erosion and become a large water channel which cannot grow plants.

There are many types of soil problems in Thailand, e.g., acid soil, acid sulfate

soil, saline soil, organic soil, sandy soil, polluted soil, mine spoil land etc.

2.1.5 Soil Erosion

Soil Erosion is the most important reason of soil deterioration and unfertility.

Land Development Department (n.d.: 24-26) has summarize causes as follows :
2.1.5.1 Wind is the factor for soil movement in many countries such as
United State of America, China and Russia. In Thailand, wind is not the important
factor but may cause some movement if the soil is left droughty such as sand area in

the South-east and organic soil in the South.
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2.1.5.2 Water. We can imply that water is the major factor that causes
soil erosion in Thailand. Water has influence over the erosion since it is in the form of
the rain become channel, river and the seawater that crash the coastline.

2.1.5.3 Living things such as animals and plants live in soil and animals
that live on soil.

2.1.5.4 Weather changing. Water become ice, it will cause pushing
between soil particle and cause soil particle flows to the bottom level.

Soil Erosion is the complicated process and related with many factors.
Wischmeier and Smith (1978, quoted in Kasem Chankaew, 2001 : 170) has adjusted
the calculation of soil loss from Soil Erosion which is called Universal Soil Loss
Equation :USLE’ the equation is

A = RKLSCP

where A = quantity of loss soil from water erosion measure in ton/acre/year

R = Erosion coefficient cause by rain count, measure in meter-
ton/hectare/year

K = Coefficient of bearable Soil Erosion

L = Length of slope area measure in meter

S = Slope value measure in percent

C = Effective identification coefficient of plants that cover soil

P = Effective identification coefficient of soil and water conservation

standard

2.1.6 Soil conservation

Soil conservation means the wise use of soil regarding the protection of soil
erosion. Soil conservation means the most effective use of soil, most useful, and for
the longest usage time and at the same time can remain soil fertility with available
continuous necessary food for plants. (Niwat Ruangpanich, 1999 : 73)

When soil erosion happens, it is quite hard to recover; the best way to keep the
soil status is to protect soil from erosion or soil conservation. There are 2 methods of

conservation, plant method and mechanic method.
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Plant method (Niwat Ruangpanich, 1999 : 81-84)
- Cover cropping
This method refer to cropping of thick leave or firm deep-root plants
for covering and hold plant body, such as beans and grass family. The benefit of cover
cropping is to protect soil from the attack of rain drop which is the beginning reason
of soil erosion and to hold nutrient in soil from the useless washing.
- Crop rotation
This method refer to cropping different plants in the same area by
rotation which can better remain level of soil fertility. The farmer can work through
out the year.
- Mulching
This method refer to bringing dried grass, sawdust etc. mulch over soil
to protect erosion, decrease the attack of rain drop and wind blow. Soil can keep
humidity and reduce the high flow of water.
- Contouring
This method refer to plowing, loosening, scattering and harvesting
plants at contour in order to decrease soil collapse. If farmer tillage, cropping
according to the slope way, high to low or vice versa, it will increase the level of soil
erosion since water flow from high to low area.
- Strip cropping
This method refer to cropping with different kind of plants across the
slope area or contour. This method is the mix up of the above 4 methods
Mechanic method
In the high slope area, the protection of soil erosion by plant method may not
work. There should be development of the area to decrease the high flow of water such

as building waterway, tillage, terrace and hillside ditch on such high slope area.

2.2 Soil study, under the certificate of vocational high education in 1997, major

of agriculture

2.2.1 Objectives of the certificate of vocational high school education in

1997, major of agriculture
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The study of vocational school level, majoring agriculture is unique. There are
relations with the natural and local environment, including the change of local
communities and any development of science and technology. The study of agriculture
in vocational school is to educate interested person to study in the field of agriculture
at Agriculture and Technology College, Department of Vocational Education. The
main objectives (Department of Vocational Education, 1997) are to create educated
persons to become qualified agriculturists, have knowledge and skills in the field as
specialists, be able to apply knowledge to the work and develop as professionals to the

labor market at local level and country level.

2.2.2 Natural resources and environment subject, certificate of vocational

high education

Structure of course at certificate of vocational high education (1997),
Department of Vocational Education, Ministry of Education has derided basic subject
into seven groups such as Thai language, English and other language, social science,
science, mathematics, humanity and technology and management. All of these groups
are basic subjects for every agricultural field students to study. Natural resources and
environment (code 3000-1601, 3 credits, a course of 3-credit theory and O-credit
practice) is in the group of humanity. Objectives of this subject are to create
knowledge and understanding about natural resources and environment, especially the
details of this subject involve the study on the meaning of human, environment and
development, importance of natural resources, water, soil, forest, wildlife, mineral,
fuel, ecology, environmental pollution, natural resources, environmental management

and environmental education activities.

It is clearly seen that soil resources is one of the contents on natural resources
and environment subject. There are various texts for this subject with different writers,
The research study found that the content of soil resources is quite similar, easy to
understand, anyone can read and understand. With this reason, the researcher has
created this subject content and put into web page lessons and publicize to students, as

another source of information
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2.3 Internet and Web Page

2.3.1 The meaning of internet

Kidanun Malitong (2000 : 313) : internet is a large world-wide computer
connecting system, provide convenience for information communication service such
as remote recording, file transfer, electronic mail and conference group. Internet is the
connection method of existing computer and wide spread to reach each participation
system.

Kanchit Malaiwong (1997 : 46) : internet is a system call network of the
computer network, which has many computer servers of each network being
connected.

Wongpracha Chansomwong (2000 : 46) : internet is a computer network
system which composes of the connected different computers being connected to each
other more than any place in the world. Those computers are belonging to the
government, education institution, company and public sector, and can be any
computers of any models, brands and operating systems. The reason that they can
communicate with each other is that they use the same TCP/IP (Transmission Control
Protocol/Internet Protocol)

Ubonwan Pitipattanakosat (1999 : 116) : internet is a giant computer network
being connected worldwide, with the unique information transfer standard, each
computer can receive and send various forms of information such as text, image,

sound and search information from any places quickly.

From various academicians’ viewpoints above, it can be concluded that an
internet is a big network system linking or connecting many computers world wide. It
provide channels for people communication in various forms-text, image, sound
within a second or a very short time. Thus, the researcher then create lessons on soil

resource and conservation for dissemination through internet network.
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2.3.2 Internet usage

There are many services in the internet, Information Center, Department of

Education (1997 : 63-65) has summarized Internet service as follows :

2.3.2.1 Electronics Mail (E-mail). Services that the users use to send
letters to persons, organizations, institutions etc., the receiver will receive a letter
through computer monitor and can print at a time. If the receiver is away from the
monitor, this letter will be send to the mail box which is the memory unit as post office
in the computer; in this case the receiver can open and reply that letter at any time.

2.3.2.2 TelNet, If one computer cannot work conveniently, the user can
work with another computer with higher capability and use space in hard disk for
information recording or any services with the condition that the user should be
authorized person.

2.3.2.3 File Transfer Protocol (FTP) is the file transfer service or
program that user need files from other computers to be saved at his own computer,
especially a developed program which the programmer would like to donate for public
use which is called freeware, some program is temporary free trial period which is
called shareware.

2.3.2.4 UseNet is the service just like product sell board, required
notice board to attract the interested persons of the same interest sending information
to each other. Interest posted news may concerned with social, sports, religious,
culture, technology, philosophy, cooking, pets, opinion exchange, music, or any
problems, at the end of the news will show the contact address for interested persons.

2.3.2.5 Talk, this service is different from e-mail which is written and
post at the receiver’s mail box, the sender and receiver reply text to each other through
computer monitor, but now there are developed softwares which sender and receiver
can send conversation to each other through computer system just like talk to each
other over the telephone e.g. Cooltalk programme etc.

2.3.2.6 Gopher/Archie is the service like library search index that we
can find out the writer name, subject, related name etc., the user can conveniently and

quickly search by just go to search menu that is created in this program, with this
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menu the user can search whatever they want and can change the search subject
immediately.

2.3.2.7 World Wide Web (WWW), sometimes called ‘Web’ is the
searching information in the Internet in the hypertext system by clicking at the link
bottom and will lead to the other related page. Those presented information are in the
form of text, image, animation, and sound. To have access to World Wide Web, we
need a program. The famous programs are Netscape Navigator, Internet Explorer and
Mosaic. These programs help using World Wide Web in the Internet more convenient

and be able to search information in many forms of hypermedia.

The researcher uses the internet, World Wide Web to publicize web page

lesson of soil resources and conservation to the students for research experiment.

2.3.3 Web Page

Data and information on web is the hypertext document created from
Hypertext Markup Language (HTML), that means on each page to document will have
part of words or images, if it is clicked, it will lead to other hypertext document in the
same or different web site, this click part is called ‘hyperlink’. Each page of hypertext
document is called web page which can be opened with web browser. Each web site is
composed of a few web pages or more, the first page of web site is called home page
(Buppachat Tanhikorn, et al., 2001 : 77). To reach each web page, the user has to
know the location of each page on web which is called uniform resource locators
(URL), the sample of URL are as follows :
http://www.mu.ac.th/ is URL for the home page of Mahidol University
http://www.yahoo.com is URL for the home page of yahoo
http://www.tv7.co.th is URL for the home page of Channel 7
http://www.tat.or.th is URL for the home page of Tourism Authority of Thailand

Paitoon Srifah (2001) has explained the composition of web page that present
in browser should have

- Title is the topic of that page and will appear at title bar of browser
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- URL is the position of that page on web

- Text is the letter presents the content of document in any language, depend on
the writer defined.

- Image is the composition use to increase understanding for web content,
sometimes increase the interesting document. Image may come from scanning,
photograph from digital camera, and clip art file or graphic image create from
computer program. Graphic may be in the form of photo or motion picture.

- Link is the important composition of hypertext document which is the part
that arrange to help user connect to any other content either the same document,
different document in the same web site or document in different web site, sometimes

link may bring the user to send mail to the referred person of that page.

2.4 Electronic Learning

2.4.1 The meaning of E-Learning

There are many persons define E-learning, those are

Tanomporn Laohajarassang (2002 : 5) : E-learning is the learning content or
information for teaching or training which can be presented in text, image mix with
animation, video-image and sound using web technology to present contents and using
technology of course management for teaching management while the students can
study the contents online.

Paitoon Srifah (2001 : 31) : E-learning is the remote learning which use
electronic media through World Wide Web, the student and the teacher can use as a
communication channel among each other. The student can reach various world-wide
sources of information without any boundary, E-learning changes the learning system
from closed to opened system, it gives a chance for the student to learn from any
source of information on the web without the topography, distance and time obstacles.

Pichet Piencharoen (2001 : 61) : E-learning is the learning through Internet or
Intranet, it is self-learning. The student will learn according to his/her capability and
interest, the contents of the lessons are text, image, sound, video-image and other

multimedia through web browser.
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Khan (1997) gave the meaning that, the teaching on the web used the learning
program in the form of hypermedia which applied available characteristics or

resources in World Wide Web to arrange and support learning environment usefully.

Many academicians congruently expressed their views on learning through
E-learning would be searching knowledge and information through computer network
linking by an internet. The researcher, then, created lessons on soil resource and

conservation to put on web page for students learning this subject through internet.

2.4.2 E-Learning composition

Pichet Piencharoen (2001 : 62-63) had concluded 4 composition of E-learning

as follows :

2.4.2.1 Content

Content is defined as the most important composition, lesson contents
to be contained in E-learning is the lessons set by educational institution, while the
system supported content is in the form of CD-ROM, multimedia, and computer
assisted instruction (CAI)

2.4.2.2 Learning Administration

Due to E-learning which is the way student can learn by himself,
learning administration will as function a learning center to arrange the lesson by
order, send the lesson through the internet to the student, evaluate the success of
learning lesson, control and support the whole service for the student.

2.4.2.3 Communication

Communication is divided into 2 types as follows : (Daorat Tanrat,
2001 : 55)

- Synchronous

The teacher and the student is online at the same time, it is called real-
time, student-oriented such as the existing study room with teacher and students bring
information technology to support the teaching. Advantages is live atmosphere and

under condition that teacher is required by a lot of students and can evaluate students
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easily. Disadvantage is that the student cannot set study time by him/herself, but have
to rely on the majority.

- Asynchronous

The teacher and the student is online different time, without real-time
reaction, emphasize on the student, it is self-learning. Students can learn from
anywhere internet is available. The student can enter to the home page to study,
practice lesson and the test, there is chat room with student in the same class, there is
web board and electronic mail to ask questions with the teacher. Advantage is that the
student can select to study as he/she wants, from anywhere, at any time, what to learn,
whom to study with. Disadvantage is that it is not real-time, asking by leaving
message on chat of web board may receive no reply.

2.4.2.4 Examination

Examination is the arrangement of practice / test before and after the

students’ learning.

2.4.3 Learning pattern on the web

Teaching on web can apply to many fields of subjects. The application can be
for one whole subject or some parts of a subject. Parson (1999 quote in Kidanun
Malitong, 2000 : 345) had divided the teaching on web in 3 patterns as follows:

2.4.3.1 Stand-alone course or Web-based course : the content and
resources of all the course would be presented on web, which included the whole
communication between the lecturer and the student through the Internet. This kind of
pattern can apply for the course that the student is sitting in the educational institution,
most of them will be used for long-distance learning, the student will register and
contact with the lecturer and other students through internet communication. This
method, the students from any part of the world can study together without location
and time constraints.

2.4.3.2 Web supported course, the teacher and the student will meet
each other in the educational institution but many resources such as the content of

lesson and supplementary information can be read from the related web sites. The
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teacher will assign the web site, or the student make additional searches. The
assignments, activities and communication will be in action through the web.

2.4.3.3 Web Pedagogical resources is to bring any web sites that
contain related information of the course into parts of the course or become course
activities. These resources will be in many forms e.g., contents, graphic image,

moving image, sound and communication between the student and web site.

Web page lessons of soil resources and conservation that the researcher has
created is the learning media that support the natural resources and environment
course, soil resource topic, certificate of vocational high school education, Department

of Vocational Education, this course is classified as web supported course.

2.4.4 Web structure design

Lynch and Horton (1999) classified web structure design into 4 categories as

follows :

2.4.4.1 Sequences

The contents are arranged in sequence order, by time, alphabetical and
topics. The opened sequences are suitable for the web site that contain not much
contents.

2.4.4.2 Grid

The structure is designed in vertical and horizontal, matched with the
parallel contents e.g., the teaching of historical course which divided lesson by age,
political, social, economy and culture. Providing using manual for learning the lessons
which have many topics.

2.4.4.3 Hierarchies

This structure is the most suitable design structure for the complicated
contents. The user can easily and quickly reaches the complicated structure, because

this structure has clear category.
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2.4.4.4 Web
This structure is designed without any rules, this structure contains a lot
of linkage, the contents may link to other contents or other web site without any

constraints. This structure is suitable for the small web site.

The web page lesson create by the researcher is designed by using hierarchies

mix with sequences, this pattern is famous in creating typical web site.

2.5 Related researches

2.5.1 Research related to soil resource multimedia

Kalaya Chumboonchu (1992) had studied the creation and testing the slide
multimedia on the soil conservation and development subject for the science class
(V.204) of Mattayom 2 of the secondary school, the researcher found that students
study with slide multimedia gained higher average scores from the test after studying

the lesson than before the study with the statistical significance level of 0.05.

Jarunee Suebsang (1991) had studied on the creating and testing Module lesson
of ‘soil” for Mattayom 2 student. The researcher found that the efficiency ratio of
module lesson of ‘soil’ for Mattayom 2 students was 96.12/94.66, the sampling group
of students showed the significant rate before and after the study of 0.05.

Prateep Choomaunwai (1997) had studied on the learning efficiency
comparison, Science subject of Mattayom 2 about resources in soil (soil, rock,
mineral) between concept mapping and normal teaching. The sampling students is
Mattayom 2 of Koksipittayasan School, Amphur Muang, Khon Kaen Province. The
researcher found that the sampling group was not different from the control group with
significant level of 0.05 and the students’ opinion showed that they wanted to study

with concept mapping
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Pichet Insom (2531) had studied on the cartoon book creation suplmentray for
‘Soil” lesson for Prathom 5 students in schools under the Office of Primary Education,
Lopburi Province. The researcher found that students read the cartoon book had
gained more knowledge than only reading a book, and gained more knowledge than
the control non-reading group with 0.01 level of significance. The teachers and
students ideas about the cartoon book founded to be that book arrangement, photo

arrangement, content and language were good and very good.

2.5.2 Research related to the web page for learning media

Poonsri Ves-u-ran (2000) had studied about the learning achievement through
internet of the secondary school students (M. 4), social subject (S. 402), general
knowledge for state under the democracy, dictation. The research results showed that
the outcome of the learning achievement through the internet on this subject of
secondary school students (M. 4) from Srinakharinwirot demonstration school in every

study program were positive.

Pacha Tubtimhom (2000) had studied the development of computer-assisted
learning through the internet, a case study: subject Environmental Risk Assessment.
The researcher found that the sampling group gained average scores of 7.73 before
study and 11.20 after study. When comparing the average scores of the sampling
before and after studying by using t-test, the difference was statistically significant at

0.05 level. (at reliability of 95%, t-test = 6.612)

Noppharat Ratanapongphasuk (2002) had studied the development of web
page of ‘Bueng Boraped Wetland’ for the students higher than bachelor degree and to
evaluate the efficiency of teaching and to evaluate the satisfaction of the students with
the web page. The researcher found that after studying the web page, the sampling had
gained more knowledge at 0.05 significant level. The satisfaction assessment on the
web page, the sampling expressed that the web page had good content, language and

presentation format.
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Nattapol Jeenupong (1997) had studied the development of photography lesson
for the beginner applying hypertext through the internet; the sampling group was 30
students from bachelor’s degree program, Rajamangala Institute of Technology,
selected by simple random sampling. The researcher found that hypertext lesson had
the ratio of 83.28/81.03 efficiency and the comparing test scores before and after the

study was that the difference was statistical significant at 0.01 level.

Montre Jitanan (2002) had studied the home page creation for bachelor’s
degree students on Solid Waste Disposal and Wastewater Treatment of the
Laem Phak Bia Environmental Research and Development Project under the
Patronage of His Majesty the King’s Royal Initiative, Phetchaburi Province. The
researcher found that the home page had spread efficiency ratio of 88.25/84.69 and the

learning results from home page was higher than before at 0.05 level of significance.

2.5.3 Foreign researches

Brain Patrick, Beaudrie (2000) had studied about the difference between
students who study inside and outside college, regarding participation to resolve
problems through the internet. The researcher, by comparing communication level and
study results, had found that communication level was not related to the status of
students, study inside/outside college, communication level was not related to being
group members. The positive relations depended on number of tasks and messages
being sent between groups, as the more messages being sent, the more cooperation in

the group would occured.

Gulun Kurubacak (2000) had studied on the intention of students to use the
E-Learning, the sampling group were 23 randomly selected students who studied
“Policy and Human Right” and then randomly selected 6 students for interviewing.
The researcher found that the students studied from web site need advice before
studying such as seminar on the studying through the web site, tools manual and

would like to apply E-learning as part of high school education.
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Katherine Nora, Blair (2000) had studied on learning achievement and attitude
towards learning through web site of the first year students who studied course
Interior Design, Studio II, in winter 1999 and found that the learning achievement of
group I students, who learned through web site, was lower than another 2 groups with
significant level of 0.003. After analyzing the learning achievement of group I
students, it was found that there were relationships between learning achievement of
each unit and mean scores before was learning (P = 0.026, r = 0.636). The conclusion
was that learning achievement through web site was related to scores before learning,
the weak students would not be successful in self-learning pattern which was the

format of learning through the internet.

Thus, the researcher foresees the benefit of the web page creation of soil
resource and conservation as another choice of learning either in class or out of school
learning without any time, place and frequency constraints but based on the learners’
desire which is congruent with the objectives of environmental education (Kasem
Chankaew, 1993 : 77). As indicated by Kasem Chankaew that learning about the
environment was a life-long learning. The learners could applied knowledge on
environment development, to improve and protect the natural resource and
environment from deterioration but to be move sustainable potentiality for human

beings and all living things.
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CHAPTER III
RESEARCH METHODOLOGY

The study was about the development and the test of the lessons on soil
resource and conservation through web pages beamed to students at College of
Agriculture and Technology. This topic is a part of Natural Resource and Environment
Subject of the curriculum, agriculture department, vocational higher education in
1997. The process of the study is as follows :

1. Data preparation for building up web pages

2. Organizing the lessons and prepare web pages assessment form

3. Tryout for web pages development

4. Web pages tryout on sample group

3.1 Data preparation for building up web pages

3.1.1 Determine population and sample group

Population for this study were current vocational high school students studying
at College of Agriculture and Technology under Vocational Education Department,
Ministry of Education.

Sample group

The web pages were tried out on a sample group of 37 vocational high school
students at College of Agriculture and Technology, Bangsai Arts and Crafts Centre for
the purpose of web pages development.

Subjects for this study were 31 vocational high school students, randomly
selected from one of the four classes at Suphanburi College of Agriculture and
Technology. These sample students had never learned Natural Resource and

Environment subject before especially soil resource.
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3.1.2 Database and images for building up the web pages

Contents for building up the web pages on soil resource and conservation

derived from such database as :

- Soil lesson as a part in Natural Resource and Environment subject
(subject code 3000-1601) of the curriculum of vocational higher education 1997 of
Vocational Education Department, Ministry of Education.

- A book on an introduction to soil science for tertiary education.

- Textbooks, magazines, and other documents containing contents of
general knowledge on soil.

Images used on the web pages derived from :

- The actual photographs scanned into computers and transferred from
BMP (Bitmap) files to JPEG (Joint Photographic Experts Group) files in order to
expedite web page presentation. The files were saved in a separate picture folder.

- Graphic and animation, selected only those with a few colors for the
purpose of presentation expedition photocopied from web sites by “save picture as”

command. The files were saved in a separate picture folder.

3.1.3 Selected program used for building up the web pages

Macromedia Dreamweaver version 4.0 which is popular in web page building
at present was selected to build up web pages with ACDSee which was basic to
decorate program available on Windows Operating System was also selected to be

used for decoration.

3.1.4 Objectives and Contents

General Objectives : The contents of these web pages aimed at
providing students :
1. Knowledge on the definition and importance of soil

resource.
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Understanding of the soil origin, formation process and
formation factors.

Knowledge on compositions of soil texture and their
functions.

Knowledge on soil physical and chemical properties.
Knowledge on soil erosion and various kinds of soil
problems in agriculture and their countermeasures.

Knowledge on the meaning and methods of conservation.

Behavioral Objectives: After students learning these lessons, students

should be able to :

N AW

Describe the meaning of soil resource and its conservation.
Describe soil usefulness and importance towards plants,
human and environment.

Describe soil formation process and interconnection among
factors in the process of soil formation.

Describe function of each soil compositions.

Compare sizes of each kind of soil texture.

Distinguish each kind of soil structures.

Distinguish each layer of soil profile.

Select appropriate soil pH value for growing suitable plants.
Give examples of soil problems in agriculture and their

countermeasures.

10. Describe soil erosion causes and damages.

11. Identify soil conservation method for appropriate plantation.

Set the contents and structures of the lessons on web pages.

1.

Homepage was the first page that users access. The page
emphasizes on beauty and attraction. There was no content
on this page. ( 1 page)

Before entering the main lesson, there was a page

introducing general objectives, behavioral objectives and
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10.

I1.

12.

how to adjust font size and type used including adjustment
of screen resolution. ( 1 page)

A page of natural resource describing definition and
categories of natural resource. ( 1 page)

A page of definition and importance of soil describing
definition and value of soil to plant, ecology and human
beings. ( 1 page)

A page of soil formation process describing types of soil
formation consisting of soil addition, removal, translocation
and transformation. ( 1 page)

A page of soil formation factors describing factors affecting
soil formation consisting of parent materials, climate,
organisms, topography and period of time. ( 1 page)

A page of soil compositions describing functions of soil
main compositions that were both inorganic and organic
materials, water and humidity, and air. ( 1 page)

Soil quality describing physical properties consisting of soil
texture, structures, profile, chemical properties consisting of
pH value, and CEC value. ( 5 pages)

Soil with agricultural problems was the soil which was not
suitable for plantation. ( 1 page)

Soil erosion describing various types of soil erosion causes
and damages. ( 1 page)

Soil conservation describing the meaning of soil
conservation and its goal including plantation for soil
conservation consisting of contour cultivation, strip
cropping, mulching, cover cropping, crop rotation, vetiver
grass cultivation. ( 1 page)

Web page data on the last page presents the name lists of
thesis committee, experts checking and approving the

contents and the educational technology of the web pages,
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list of references, web sites which are sources of images

used and researcher’s resume. ( 1 page)

3.2 Organizing the lessons and prepare the web pages assessment form

3.2.1 Building up and design of the web pages.
3.2.1.1 To set web page structure. The hierarchic and the
sequential structures were used. Both structures are popular among web page
builders because they help users to access expected pages more easily. The

structure can be shown as the following chart.
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Chart 1 Web pages structure and links.
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3.2.1.2 To set up web pages design. The web pages were divided into
three main parts; heading, menu, and contents presented in the forms of text, image
and animation. When users select any item in the menu, the content of that item will
be presented. Users are free to choose any items in the menu according to their interest
with no need to follow page numbers. Content of each item was designed to link to
each other and was limited to merely one page long. In case of long content, users can

use vertical scroll bar to scroll down the page or click expected topic immediately.

3.2.2 Making web pages learning achievement evaluation form

Knowledge level measurement theory named Cognitive Domain by Benjamin
S. Bloom (Bloom et al, 1956 quoted in Surang Kowtrakoon, 1998 : 273) was applied
to the evaluation form. By theory on the 6 aspects of learning; knowledge,
understanding, application, analysis, synthesis, and evaluation, should be measured. In
this study, multiple choice evaluation form with four aspects (excluding analysis and
synthesis) consisting of 30 questions with 4 choices each was made. Each correct
answer for each question got one point. Each incorrect answer or no answer got zero

point. (See example of the test form in appendix B)
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Table 1 Analysis of contents and learning behaviors on the lessons of soil resource and

conservation.
Behaviors
% £ 2 . e | ~
3 g E 2 |3 |% :
Contents v g & = 2 2 <
1. Natural Resource 1 1
2. Soil Definition and
Importance 1 1 1 1 4
3. Soil Formation 1 1
4. Soil Formation
Factors 1 1
5. Soil Compositions 1 1 2
6. Soil Properties 2 1 3
7. Soil with agriculture
problems 4 1 1 6
8. Soil Erosion 1 1 1 1 4
9. Soil Conservation 4 1 ) 1 8
Total 15 6 6 3 30

3.2.3 Making web page lessons quality evaluation form for experts.

To set and design quality evaluation form for the experts, the researcher used
Wauttichai’s CAI’s evaluation form (2000 : 46-47), Niracharapa and Boonlert’s
electronic media evaluation form (2003 : 64). The evaluation form consisted of 2 main
aspects of content, technique and design. Three soil teachers and experts evaluated the
content while 3 educational technology experts and computer teachers evaluated the
technique and design. Evaluation criteria were very good, good, fair, and should be

improved. Development of the lessons were based on evaluators’ mode of fair and
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should be improved. (See example of evaluation form of web page lessons quality in

appendix B)

3.2.4 Making web page lessons satisfactory evaluation form for students.

To set and design satisfactory evaluation form for students, the researcher used
Wautthichai’s CAI’s evaluation form (2000 : 46-47), and Noppharat’s satisfactory
evaluation form (2002 : 76). The evaluation criteria were very good, good, fair, and
should be improved. Including comments column in order to receive students’ ideas
and comments on the web page lessons. The evaluation form was used with both web
page development process and random group tryout process. Then, the data was
analyzed and presented in percentages and modes. (See example of evaluation form of

web page lesson satisfactory in appendix B)

3.3 Tryout for web page lessons development

3.3.1 Uploading the data to save in a server for the purpose of lessons

publication through internet

First, web sites with no service charge were given first priority. Then, other
conditions such as loading size, available space, period of time, and pop-up banner
were also considered. After web site was chosen, it was necessary to follow the
instruction of the web site. When the files were loaded on the server, URL (uniform

resource locator) was given, for instance, http://www.geocities.com/chetna2545

3.3.2 Tryout : not the actual sample group

The web pages were firstly tried out on a tryout group; not the actual random
group. Vocational high school students at College of Agriculture and Technology,
Bangsai Arts and Crafts Centre, Ayutthaya Province, were selected to be the tryout

group for this study. The students had no experience in studying Natural Resource and
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Environment subject before. The tryout objective was for development of better web
page quality before actual application. The test details were as follows :

First tryout was an individual tryout on an individual student with quite low
studying record recommended by the school’s teacher. The student took pre-test
before he/she underwent treatment by learning on soil resource and conservation on
the web pages. Then, he/she took post-test before he/she filled out the satisfactory
evaluation form. During the tryout, he/she was observed, questioned and being taking
care of closely. Lastly, the deficiency of the lesson was found out for the purpose of
development for the second tryout.

Second tryout was a small group tryout on 6 students with high, medium and
low learning achievement records recommended by the school’s teacher. The students
took pre-test before he/she underwent treatment by learning about soil resource
conservation on the web pages. Then, he/she took post-test before he/she filled out the
satisfactory evaluation form. During the tryout, he/she was observed, questioned and
being taking care of closely. Lastly, the deficiency of the lesson was found out for the
purpose of development towards the third tryout.

Third tryout was tried out on 30 students selected by the school’s teachers. The
students took pre-test one week before learning lessons on soil resource on the web
pages. After they underwent treatment by learning through the web pages, they filled
out satisfactory evaluation form and took post-test. The tryout results were used to
analyze with statistical values to develop the learning achievement evaluation form
based on difficulty level, and discrimination power in order to select right questions

for the evaluation form and to calculate reliability of the whole test.

- Calculation of difficulty level (Boontham Kijpreedaborisut, 1997)

When P = Difficulty level

Py = Number of answerers with high scores
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P. = Number of answerers with low scores
N = Whole number of answerers with high and low scores

Only the questions with difficulty level ranging from 0.2 to 0.8 were selected.

- Calculation of Discrimination Power (Boontham Kijpreedaborisut,1997)

(A, -~)
N

When r = Discrimination power
Py = Number of answerers with high scores
P = Number of answerers with low scores
N = Whole number of answerers with high and low scores
Only the questions with more than 0.2 discrimination power were selected as

questions on the test.
- Calculation of reliability. After writing questions for the test, the whole test was

calculated for reliability using the Kuder-Richardson 20" Formula as follows:

(Boontham Kijpreedaborisut,1997)

Ty

Sk [1 WUR qu
k-1 s;
When 1y = Reliability value of the test
k = Number of the test
p = Portion of correct answerers out of all answerers
q = Portion of incorrect answerers or 1-p

2 .
Si” = Whole scores variance
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Calculation of Variance Formula

zznzxz_( X)Z

St

n(n-1)
When S = Whole points variance
n = Number of students taking the test
¥x = Total test scores

(T x)* = Total test scores square

3.4 Web page tryout on sample group

3.4.1 Quasi-experimental design

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

control design which had the design as follows :

Sample group Pre-test Treatment Post-test
R 0O, X 0))
When R = Sample group for the experiment
O = Test before learning on the web pages
(0)3 = Test after learning on the web pages
X = Learning on the web pages

3.4.2 Tryout method on the sample group

- Subjects for this study were first year vocational high school students
at Suphanburi College of Agriculture and Technology. Students in one class were

randomly selected from the four classes. There were 31 students in the selected class.
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- To measure basic knowledge level, all the students took pre-test on
soil resource and conservation which consists of 30 questions within 30 minutes.

- All students underwent treatment by studying contents in the web
pages within 1 hour. Then, the students took post-test with 30 questions within 30

minutes before filling out the satisfactory evaluation form.
3.4.3 Statistics used for data analysis

The comparison of the sample group’s pre-test and post-test scores by

using t-test value as below : (Choosri Wongrattana, 1998 : 193)

‘- 20
\/nZDZ—(ZD)Z

n-1

When D = Difference of pre-test and post-test scores
n = Number of students taking the tests

d.f. value used to read the value in the table = n-1

Standard deviation : S.D.

S.D. = ny x* = xf

n(n-1)

When Y X The total test scores

n = Number of students taking the test
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CHAPTER 1V
RESULTS OF THE STUDY

The results of the study on soil resource and conservation through web pages
for vocational high school students at the College of Agriculture and Technology
could be divided into 3 topics as follows :

4.1 Results of lessons from the evaluation on web pages by experts; content
and educational technology aspects.

4.2 Results of the efficiency tryout of lessons on web pages and the test.

4.3 Results of the experiment of lessons on web pages of the sample group.

4.1 Evaluated results of lessons on web pages by experts; Content and

Educational technology aspects

4.1.1 Evaluated results of lessons on web pages by experts; Content aspect

The content of soil resource and conservation was based on a part of Natural

Resource and Environment subject for vocational high school students. The evaluated

results by 3 experts was shown in the following table.
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Table 2 Evaluated results of the lessons on web pages by experts: Content aspect

Evaluation Items Very Good Good Fair Should be Mode
improved
Number Number Number Number

1. Content correctness 2 1 Very Good
2. Description clarity 1 2 Good
3. Content volume 2 1 Good
appropriateness
4. Appropriateness for 2 1 Good
number of images
5. consistency with 1 1 1 -
images and content
6. Appropriateness for
learners’ knowledge 1 1 1 -
level
7.Continuity of content 2 1 Very Good
8.Content  advantage 1 2 Good
for learners
9.Content interest 1 2 Good
10. consistency with S 1 Good
content and the test

According to table 2, evaluation result indicated that content correctness and
content continuity was ranked very good while description clarity, content volume
appropriateness, appropriateness for number of images, content advantage for learners,
content interest and consistency with content and test was ranked good.
Simultaneously, consistency with images and content and appropriateness for learners’
knowledge level was evaluated variously ranging from very good to fair. Comments
from the experts were that content should be increased, image should be in more
consistency with description, nutrition in soil should be increased in soil chemical

property, map of Thailand should be included to show areas of soil problems.
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4.1.2 Evaluated results of the lessons on web pages by experts;

Educational technology aspect

Web pages were built up by Macromedia Dreamweaver version 4.0
Evaluation result by 3 experts on educational technology was as the following table.
Table 3 Evaluated results of the lessons through web pages by experts; Educational
technology aspect.

Evaluation Items Very Good | Good Fair Should be Mode
improved
Number Number | Number Number

1. Layout of compositions ; 1 2 Good

content, images and animation

2. Font size 1 2 Good

3. Font color distinction 1 ) Good

4. Content volume 2 1 Very good
Appropriateness

5. Appropriateness for 2 1 Very good
number of images

6. image’s sharpness and 1 2 Good
attractiveness

7. Animation 2 1 Very good
8. images’ interpretation 3 Very good
9. Link convenience inside 3 Very good
one item and between items

10. images and text download 2 1 Very good
velocity

According to table 3, evaluation result indicated that appropriateness of content
volume, appropriateness for number of images, animation, images’ interpretation, link
convenience, and download velocity was evaluated as very good while layout of
compositions, font size, font color distinction, images’ sharpness and attractiveness
was evaluated as good. Comments from experts were that using program of Adobe

PhotoShop for graphic design would help increasing attraction, and animation
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unrelated to the content should be deleted so that it would not deviate learners’

attraction from the content.

4.2 Results of the efficiency tryout of lessons on web pages and the test

Before the actual experiment, the lesson was tried out with a tryout group in
order to measure the efficiency. The tryout group was vocational high school students
of the College of Agriculture and Technology, Bangsai Arts and Crafts Centre. The

tryout was held three times and the result was as follows :

4.2.1 The first tryout was an individual tryout on an individual student with
quite low learning achievement record. The student took pre-test before getting access
to the pages of soil resource and conservation on the internet. While the student was
observed closely, it was found that download velocity was quite slow because a
number of images with large file size. It caused the long period of study time about
one and a half hour, finally causing the student’s boring. It was also found that
animation unrelated to the content distracted the student’s attention from the actual
lesson. Besides, it was found that there was no button to immediately link to content at
the bottom part of the pages causing the student to scroll up and down which was
inconvenient and took much time. After finishing the treatment, the student took post-
test. The web pages were improved by using images’ files with smaller size, deletion
of animation with no direct relation to the content, and making buttons in order to link
directly to the bottom part of the pages. The improved web pages were used for the

second tryout on a small group.

4.2.2 The second tryout was a small group tryout on 6 students with high,
medium, and low learning achievement records. The students took pre-test before
underwent treatment by learning about soil resource and conservation on the web
pages. The students were observed closely within certain learning period of time. Most
students finished learning the test on web pages within one hour, and it was found that
download velocity was faster but some students did not finish the reading and were

distracted because of less images but more text. Simultaneously, some pages had too
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distinct background color causing the fonts less attractive and difficult to read. While
it was also found that the fonts were also comparatively small. The web pages were
improved by changing background colors to softer tones, enlarging font size, shrinking

long text, and increasing more images.

4.2.3 The third tryout was set up in order to measure learning efficiency. The
tryout was on 30 students by the same method as planned for an experiment on the
actual experimental group. The students took pre-test before learning lessons on the
web pages, taking post-test and filling out satisfactory evaluation form. Difficulty
level of each question in the test measuring by analysis of learning achievement test
was ranged to 0.2-0.8 as expected (see appendix C table 7). Discrimination power
level of each question was 0.2 and more. There were also some questions with
discrimination power level under 0.2 (see appendix C table 7) but they were not cut off
because the test was criteria-oriented type accordance between questions and content
in the lesson and accordance of the test with the objectives. Lastly, the calculation of
reliability level of the whole test by using Kuder-Richardson’s 20" formula was 0.64
(see appendix C table 8 and 9)

4.3 Results of the experiment of lessons on web pages of the sample group

After the tryout on students at the College of Agriculture and Technology,
Bangsai Arts and Crafts Centre for the purpose of web pages and test improvement,
the lesson on web pages was used with the actual experiment group of 31 vocational
high school students at the College of Agriculture and Technology, Suphanburi. The
experimental design was one group pre-test post-test control design. The students took
pre-test before underwent treatment, i.e., learning through web pages for one hour (the
same time period as observed at the tryout for efficiency of the lesson before the actual
experiment), taking post-test and filling out satisfactory evaluation form. The result

was as the following table.
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4.3.1 Learning achievement on lesson on web pages by experimental group

Table 4 The comparison of pre-test and post-test mean scores of the sample group

Sample N X(min) X(max) X SD t
group (average)
Pre-Test 21 4 o) 12.77 3.60
7.80
Post-Test r 7 25 17.45 4.19

t from table (q =0.05, d.f = 30) = 2.042 (Choosri Wongrattana, 1998 : 360)

According to table 4, it was found that pre-test and post-test mean scores of the
post-test was 17.45 (SD = 4.19) which was higher than mean scores of the pre-test
which was 12.77 (SD = 3.60). The difference was compared by t-test. The t value was
7.80 which was higher than t-value of the set table of critical values of t which was
2.042. Therefore, it could be concluded that the difference was statistically significant
at 0.05 indicating that learning through the lesson on web pages had increased
knowledge on soil resource and conservation for the experimental group of students.

(see details in appendix C table 10)
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4.3.2 Evaluated results of satisfactory with the lessons on web pages by

students of experimental group

Table 5 Satisfactory with the lessons on web pages by students of sample group

Very Good Good Fair Should be
improved
Evaluation Item Mode
g % ‘é % § % @ %
Z Z Z Z
1. Content interest 25 80.6 6 19.4 0 0 0 0 Very good
2.Acquaintance of new knowledge 23 74.2 8 25.8 0 0 0 0 Very good
3. Description clarity 19 | 613 12 | 38.7 0 0 0 0 Very good
4. Content advantage for learners 25 80.6 6 19.4 0 0 0 0 Very good
5.Understanding ease of language used
in questions and alternatives in the test 10 323 19 61.3 2 6.4 0 0 good
6. Contrast of background and font
color 14 | 452 17 | 54.8 0 0 0 0 good
7. Font size 9 29.0 21 67.7 1 82 0 0 good
8. Layout of compositions ; content,
images, animation 17 | 54.8 13 | 419 1 32 0 0 Very good
9. Content volume appropriateness 14 | 452 16 51.6 1 390 0 0 good
10. Appropriateness for number of 12 38.7 17 54.8 2 6.4 0 0 good
images
11. Distinction of link button and
important messages 17 | 54.8 14 | 452 0 0 0 0 Very good
12. Link convenience inside one item
and between items 19 | 61.3 12 | 387 0 0 0 0 Very good
13. images and text download speed 17 54.8 14 45.2 0 0 0 0 Very good
14. Lesson’s stimulation technique 11 355 19 | 61.3 1 32 0 0 good
15. Attractiveness of web pages 15 48.4 16 51.6 0 0 0 0 good

According to table 5, it was found that content interest, acquaintance of new

knowledge, description clarity, advantage for learners, layout of compositions such as

content, images and animation, distinction of link buttons and important messages,

link convenience inside one item and between items, and download speed and

attractiveness of web pages were evaluated as very good. Simultaneously,

understanding ease of language used in questions and alternatives, contrast of
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background and font color, font size, content volume appropriateness, appropriateness
for number images, lesson’s stimulation technique and attractiveness of web pages

were evaluated as good.
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CHAPTER V
DISCUSSION

The construction of the lessons on soil resource and conservation through web
pages and its introduction to students at College of Agriculture and Technology were
an environmental education process which helps enhancing students’ knowledge and
awareness of soil value. It was also a learning tool for future agricultural development.

The study results can be discussed as follows :

5.1 Evaluation of quality of the lessons on web pages

5.1.1 Results from the evaluation of the lessons on web pages by experts:

Content aspect

By the three experts, the lesson on web pages was mostly evaluated as good
(see details in chapter 4, page 41) while content correctness and continuity was
evaluated as very good which consistent with media evaluation criteria of
Wachiraporn Achariyakosol (1993) indicated that content in media should be true and
with highlight on main essence or viewpoint and presentation of content in good order
leading to easy understanding without confusion.

Due to time constraint, the content could not be increased for real time learning
set up. Students had to learn through the internet with the given time and place. More
text would decrease students interests on the content as mentioned in the research on
web page users’ behaviors. As Thanomporn Laohajarasang (2002 : 148) concluded
that 85% of web page users would not read the whole text. Most of them did not like

to spend much time reading on monitor.
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5.1.2 Results from the evaluation of the lessons on web pages by experts:

Educational technology aspect

The quality of the web pages in term of educational technology referred media
features especially the design of the web pages consisting of layout of text, images,
animation and colors. The emphasis was on aesthetic in order to help attracting
students’ attention and on design of data link for more convenience. By the three
experts, the lesson on web pages was evaluated as good and very good (see details in
chapter 4, page 42-43). The evaluation criteria employed was of Wachiraporn
Achariyakosol (1993) indicated that each kind of media had its own suitable specific

features with a certain quality of design, technique standard and aesthetic standard.

5.2 Results of the efficiency of the lessons on web pages and the test

Before experiment of the lessons on the actual sample group, tryout of
efficiency of the lessons and the test was necessary. The tryout group was vocational
high school students at College of Agriculture and Technology, Bangsai Arts and
Crafts Centre. The first and second tryouts were for the purpose of web page quality
development while the third tryout was for finding out the efficiency of the test.

The first tryout was an individual test on an individual student (see details in
Chapter 4, page 43). The first tryout result was that there was still deficiency both in
the terms of content and design technology distracting the student’s attention. The pre-
test and post-test scores were also quite low. After development of the lesson on web
pages, the second tryout by 6 students with high, medium, and low learning
achievement records (see details in Chapter 4, page 43-44) indicated less deficiency.
Average scores of pre-test and post-test increased because of the development. On the
third tryout which was for finding out the efficiency of the test with 30 questions by 30
students. The number of students was increased in order that difficulty level,
discrimination power and reliability of the test would be more accurate (Ekawit
Kaewpradit, 1999:162). Difficulty level of each question ranged from 0.2 to 0.8 which
consistent with instruction of Ebel (1979) indicated that suitable difficulty level of was

0.2-0.8 and discrimination power was over 0.2. Then, the 20" formula of
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Kuder-Richardson was employed to calculate reliability of the whole test which was
0.64 considered to be medium level while 0.70 determining high level (Luan and

Ankana Saiyos, 1996:209)

5.3 Results of the experiment of the lessons on web pages of the sample group

5.3.1 The experiment of web page lessons on the actual sample group;
consisting of 31 students at College of Agriculture and Technology, Suphanburi (see
details in Chapter 4, page 45) proved the hypothesis that average scores of the
post-test would be higher than the pre-test. The average scores of the tests were 17.45
and 12.77 respectively brought about statistical significant value of 0.05. The result of
the experiment was consistent with previous studies on educational media, for
example, “The development of web pages on “Bueng Boraped Wetland” by Noppharat
Rattanaphongphasuk (2002), “Construction of Homepage for Undergraduate Students
on Solid Waste Disposal and Wastewater Treatment of the Laem Phak Bia
Environment Research and Development Project” by Monthee Jitanan (2002),
“Development of Computer Aided Instruction via the Internet Case Study:
Environmental Risk Assessment” by Pacha Thabthimhom (2000). Consequently, the
lessons on web pages on soil resource and conservation was also proved to enhance

students’ knowledge on the subject.

5.3.2 The evaluation result of satisfactory level with the lessons on web pages
by 31 students of the sample group was presented as percentage and mode of 4 ranges
as very good, good, fair and should be improved (see details in Chapter 4, page 46-47)
indicating satisfactory level as very good and good, proved the hypothesis that sample
groups students’ satisfactory level would be not lower than good. (The students to be

more alert and pay more attention to the lessons.)
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

The internet plays an important role in current society and extends to be a
significant implement changing patterns of education, training and transferring of
knowledge. Through World Wide Web service, various kinds of knowledge are
accessible widely instantly without restriction of time and distance. Educational media
via the internet gradually grows up in this era of global information technology. Based
on the information technology, this study was on the lessons on web pages about soil
resource and conservation. The lessons were tried out on vocational high school
students at College of Agriculture and Technology, Suphanburi. The students were
Agriculture major with direct concern to the subject of soil resource. They have learnt
to use computer and experienced some internet surfing. The subject of soil resource
tends to be ignored by most people thinking that it is so ubiquitous and has no need to
study or preserve. Hence, the theme of the study consists of 2 issues of finding out
whether web pages on soil resource and conservation helps enhancing students’
learning or not and finding out how students satisfy with the lessons on the web pages.
The study primarily supposed that average scores of the post-test would be higher than
the pre-test after the students underwent the treatment at the statistical significant at
0.05 level. Simultaneously, it is basically supposed that the satisfactory level towards
the lessons of soil resource and conservation on web pages evaluated by the sample
group would be not lower than good.

Preparation of the web page construction started from gathering of soil
resource content from various data resource while the boundary of content and its
difficulty based on the subject of Natural Resource and Environment (subject code:
3000-1601); a part of vocational high school curriculum. Then, general and behavioral
objectives were determined before web pages were constructed into total 16 pages
consisting of 3 principle documents : heading, menu and main content by using the

program of Macromedia Dreamweaver. There were three implements for finding out



Surachet Narapat Conclusions and Recommendations / 52

the efficiency of the web pages. First implement was the evaluation form of web pages
learning achievement based on Bloom’s knowledge level measurement method with 4
alternatives for each question. Second implement was the evaluation form on web
page lessons quality by 6 experts; 3 experts on content aspect and other 3 experts on
educational technology aspect. And last implement was the evaluation form on
satisfactory level towards the web pages by the sample group students with 4 criteria
as very good, good, fair and should be improved which the data was analyzed and
presented as percentage and mode.

The web page lessons constructed was investigated by thesis committees and
experts  before wuploaded to store in the cost-free server of

http://www.geocities.com/chetna2545/ and tried out by students at College of

Agriculture and Technology, Bangsai Arts and crafts Centre, Ayutthaya Province. The
tryout purpose was for the development of the web pages. There were 3 tryouts, i.e.,
individual tryout, tryout with 6 students and 30 students respectively. The first 2
tryouts was for web pages development while the last tryout was for finding out
difficulty level, discrimination power and reliability level of the test. The calculation
method employed in measurement of reliability was the 20" formula of Kuder-
Richardson. The developed lesson and test were actually used with 31 vocational high
school students at College of Agriculture and Technology, Suphanburi, by using the
method of one group pre-test post-test control group design. The sample group
students took pre-test one week before learning from the web pages, taking post-test,
and evaluating satisfactory level. Average scores of the pre-test and the post-test were
compared, using t-test statistic whereas the satisfactory level was analyzed and

presented as the percentage and mode.

6.1 Conclusions

6.1.1 The evaluation result of the lessons on web pages in term of content by 3
experts indicated that content correctness and continuity were evaluated as very good
while description clarity, content quantity appropriateness, images quantity

appropriateness, advantage for learners, content interest, consistency between content
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and the test were evaluated as good. Simultaneously, consistency between content and

images, and learners’ knowledge level varied from very good, good to fair.

6.1.2 The evaluation result of the lessons on web pages in the aspect of
educational technology by 3 experts indicated that content quantity appropriateness,
image quantity appropriateness, consistency between animation and content, images’
interpretation, data linking convenience, and images and text download velocity were
evaluated as very good. Whereas layout of compositions--text, images and animation,
font size, font color distinction, images’ sharpness and aesthetic were evaluated as

good.

6.1.3 Result of the efficiency value of learning achievement test indicated that
difficulty level of the test ranged from 0.2 to 0.8 which was considered suitable.
Although some questions have difficulty level less than 0.2, most of the questions
were over 0.2 which is also consider suitable. Reliability of the whole test was 0.64

which was considered as medium to high level.

6.1.4 Result of the learning achievement of 31 students of sample group
indicated that average scores of the post-test was 17.45 (Standard deviation value was
4.19), higher than average scores of the pre-test which was 12.77 (Standard deviation
value was 3.60). Besides, the two average scores compared by using t-test statistic
showed t value of 7.80 higher than t value in the table of critical values of t which was
2.000. This brought about statistical significant difference level of 0.05 proved the
assumption that learning on soil resource and conservation through web page lessons

enhanced students’ knowledge on the subject.

6.1.5 Result of the satisfactory level evaluation by 31 students of sample group
indicated that content interest, acquaintance of new knowledge, advantage for
students, layout of compositions, images and text download velocity, and its aesthetic
were evaluated as very good. Whereas, description clarity, clarity of language used;
questions and alternatives of the test, contrast between font color and background, font

size, content quantity appropriateness, images’ quantity appropriateness, distinction of



Surachet Narapat Conclusions and Recommendations / 54

link of important messages, link convenience, and stimulation technique were
evaluated as good. The result was not lower than good which was consistent with the

hypothesis.

6.2 Recommendations from the research

6.2.1 Sample group students were professional school students in the field of
agriculture. It was found that difficult content distracted students’ attention from the
lessons. The students tended to read pages with easier content or pages with more
aesthetic images. Consequently, it could be concluded that difficult and complicated

content should not be included in the web pages.

6.2.2 Public relation especially registration on search engine such as
yahoo.com, lycos.com was necessary. Simultaneously, defining appropriate significant
key words, for example, soil, soil resource, or soil conservation, was also necessary.
Because internet users would be able to search our web site by accessing web site of
search engine and type the key words which will cause all web sites of the same title

to come out.

6.2.3 Browsers of computers may vary; they may be Internet Explorer or
Netscape Navigator. The browser influences output of the web pages on each
computer screen. Hence, program used in the construction of web pages play an
important role. The program used should be considered about its restriction of the
output by different kind of browsers before making decision on program employment.
If we opened the web pages by the browser that cannot accept the output of the

construction program, the output on the screen may be incomplete.

6.3 Recommendations on future study

6.3.1 The experiment of the lessons on web pages with the sample group

students was a systematical one, i.e., to arrange so that the students would learn at a

given place within a fixed period of time. But, in fact, web page media is a media for
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self-study without restriction of time and distance. So, it should be considered it’s

appropriate to be used with general people who can have access to the internet.

6.3.2 The lessons on web pages constructed for this study who can read only. It
could be more complete if it should be designed so that learners can have various
interaction such as, there should be self-test at the end of each section that learners
could check their performance, web board for expression of opinions, chat room, and

link to related web sites.

6.3.3 Beside the lessons on soil resource, other lessons can also be constructed
on web pages. However, in the construction, usefulness of the lesson and target groups
of learners should be carefully considered. Besides, aesthetic of web pages, content
and design techniques should be emphasized because it will attract people’s attention.

And data on the test should be updated occasionally.
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MIN 7 MINANNENNNNAZS NNV ILLNATOU TANadNgNEMIITaU]

U 30 Vo

Woh +P - P p r
1 10 4 0.63 0.50
2 11 3 0.69 0.38
3 9 1 0.56 0.13
4 7 2l 0.44 -0.13*
5 3 3 0.19 0.38
6 8 % 0.50 0.25
y/ 10 -2 0.63 -0.25%
8 6 4 0.38 0.50
| 6 2 0.38 0.25
10 8 4 0.50 0.50
11 3 3 0.19 0.38
12 9 3 0.56 0.38
13 8 0 0.50 0.00*
14 6 6 0.38 0.75
15 11 -1 0.69 -0.13*
16 6 4 0.38 0.50
17 9 1 0.56 0.13*
18 5 3 0.31 0.38
19 7 7 0.44 0.88
20 11 1 0.69 0.13*
21 12 0 0.75 0.00*
22 4 2 0.25 0.25
23 7 5 0.44 0.63
24 6 2 0.38 0.25
25 11 5 0.69 0.63
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d
M3 7 (A9) MIWIANNNNNBNAZSNITWUNVBIVUNATILTANATNGNTMSITEUS

U 30 Vo

Toi pP,+P -P p r
26 13 1 0.81 0.13*
27 5 3 0.31 0.38
28 10 4 0.63 0.50
29 8 2 0.50 0.25
30 8 8 0.50 1.00

* Joaoundosiimstiulge
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v v <
M 8 MImmanselvewuUNageuTanadugnimsisau] Taaligas

da ¢ o a
AADI IV1IATU gATN 20

doil p q pq
1 0.80 0.20 0.16
2 0.77 0.23 0.18
3 0.63 0.37 0.23
4 0.47 0.53 0.25
5 0.23 0.77 0.18
6 0.43 0.57 0.25
7 0.60 0.40 0.24
8 0.47 0.53 0.25
9 0.27 0.73 0.20
10 0.43 0.57 0.25
11 0.17 0.83 0.14
12 0.57 0.43 0.25
13 0.50 0.50 0.25
14 0.37 0.63 0.23
15 0.70 0.30 0.21
16 0.43 0.57 0.25
17 0.50 0.50 0.25
18 0.27 0.73 0.20
19 0.47 0.53 0.25
20 0.77 0.23 0.18
21 0.83 0.17 0.14
22 0.27 0.73 0.20
23 0.40 0.60 0.24
24 0.53 0.47 0.25
25 0.73 0.27 0.20
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v v d
M 8 (fio) MIymmMANMTe UV UUNATeU TanadugnEmsiBau] Taaligas

da ¢ o a
ALADI IV1IATU gATN 20

foi p q pq
26 0.77 0.23 0.18
27 0.43 0.57 0.25
28 0.50 0.50 0.25
29 0.53 0.47 0.25
30 0.63 0.37 0.23
K =30 Y pq=16.59
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<
M3 9 msmmanulssivvesnzuunmuunageuanadugnEmMateu3

audi AZUUY (X) Azuud (X))
1 12 144
2 14 196
3 16 256
4 12 144
5 8 64
6 15 225
i 21 441
8 14 196
9 20 400
10 1 289
11 L 289
12 15 225
13 19 361
14 20 400
15 17 289
16 20 400
17 17 289
18 15 225
19 20 400
20 17 289
21 10 100
22 21 441
23 13 169
24 21 441
25 20 400
26 11 121
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d
M9 9 (Av) MammanulssiuvesazuuuILUNATRUIANAdNgNEMISEUS

AUN ASLUY (X) ASHUU (Xz)
27 16 256
28 10 100
29 9 81
30 7 49

N=30 Y'X = 464 3'x% = 7680

9
[

9
winnunlssiuvespzuuunavua () 18 aedl

, XX =)

St

n(n-1)
S Y 30 (7680) — (464)°
30 (30-1)
SN 17.36

E4 4
=

o o ' R, Y sa ¢ o { Y o
PNUU ’Vi1ﬂ1ﬂ31ill“dﬁﬂﬂuﬂlaﬂllﬂﬂﬂﬂﬁﬂﬂhlﬂ%1ﬂq¢]i @,Lﬂ@i TEITATU Q’ﬁiﬁ 20 hlﬂ PN

fee = (k/ilj[l } zs;q]

=39 112899 064
30-1)\" 17.36

9

9 v v
AU MANUIFDNUVDILUNATOUYATLAUMINY 0.64
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<
d [ [ o
M3 10 MIIATIZHHATNNTMSIFEUSNOUIAZHAIMSANHUIVINIVRINGNAIBENY

aun AZUUUNDUITOU AZUUUTAUTOU D D’
X X Y Y’ (Y-X) (Y-X)’
1 10 100 14 196 4 16
2 12 144 15 225 3 9
3 11 121 24 576 13 169
4 16 256 19 361 3 9
5 11 121 15 225 4 16
6 14 196 22 484 8 64
y/ 9 81 15 225 6 36
8 18 324 17 289 -1 1
9 14 196 20 400 6 36
10 7 285 20 400 3 9
11 18 324 23 529 5 25
12 7 49 T 49 0 0
13 16 256 20 400 4 16
14 13 169 13 169 0 0
15 13 169 17 285 4 16
16 16 256 15 225 -1 1
17 15 225 23 529 8 64
18 12 144 22 484 10 100
19 4 16 15 225 11 121
20 9 81 14 196 5 25
21 10 100 14 196 4 16
22 16 256 19 361 3 9
23 11 121 16 256 5 25
24 13 169 14 196 1 1
25 14 196 19 361 5 25
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d
d U v QU
M319 10 (F18) MIUATIZHNAAUGNTNIIZEUINOUNAZHAINISANHUTLINIVRINGNAIDENS

AUN AZLUUNOUITIU AZUUUNAUTIU D D’
X X Y Y’ (Y-X) (Y-X)’

26 7 49 14 196 7 49

27 19 361 25 625 6 36

28 11 121 14 196 3 9

29 16 256 25 625 9 81

30 9 81 14 196 5 25

31 15 225 17 289 2 4
N =31 22X =396 2Y =541 2D=145 2D’=
X=12.77 Y = 17.45 1,013

2X =5,448 2Y’ =9,969

NNAAAATUAITN 10 WU AUV UNATOUHAIUTIUNAIZINNALUUULLUNAADUN DY

4 o a 4 1 1 (%
(5o Lﬁ’l’)u"llﬂ'llﬂi"lgﬂL‘]J?fJ‘IJ!ﬁfJ‘Uﬂ'NiJLL@’Iﬂ@]Nﬁﬁﬂ')']\‘]ﬂglluuuﬂﬂﬂﬂﬁ'ﬂ‘ﬂﬁ'GNGEJM

9
AzuuULIINAdoURoUG Y TRelHm ttest ngas Usinguanadl

gL 20

\/nZDZ -3 D)?

n-1

145

\/ 31x1,013 - (145)2
31-1

145
\/ 31,403 - 21,025

30

t = 7.80
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= = v \ d‘
anmJmsmmm!mnmwmmmmmummgm (S.D.)

9
a A a3 @ 1w Il o v
1“ﬂ1'§1’i1ﬂ§$ﬁ"ﬂ‘ﬁﬂTINGUG\T]JVIGfJ‘L!LTJ“]JL‘V‘Iﬁ]ﬂ‘]Jﬂf,j‘llﬁfl’fJﬂ?ﬂﬂﬂﬂﬂuldiﬂullﬁgﬁﬂﬂﬁﬂu Ny
oA A o A
N UANVSUUUNINTITU AU

1 = <
NOUANKYUIUVIND

SO \/nzxz QX

n(n-1)

_ [31x5,448 - (396)?
31(31-1)

_ \/168,888—156,816
930

= 3.60

o =R <
UAFANHUIVLND

s.D.:\/"Zyz - y)?

n(n-1)

_ [31x9,969 - (541)?
31(31-1)

_ \/ 309,039 - 292,681
930
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