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Impact of ISO 14001 on Small and Medium Size
Manufacturing Companies in Chonburi Province, Thailand

"Green production’ manufacturing
has become a very important issue in manu-
facturing, driven by environmental laws and
regulations governing manufacturing emis-
sions, and growing global environmental cer-
tification requirements, such as 1SO 14001.
Small and medium size manufacturing com-
panicﬁ; activity has a significant impact on
the environment it is vital to consider how
to improve the environmental performance
of small and medium size manufacturing
companies. The 1SO 14001 provides manu-
facturing enterprises with the tool to ad-
dress, in a structured manner. the adverse

impact of their operation.

*Arthorn Jitsoonthornchaikul

In this work. a questionnaire survey
was conducted to ascertain the perceptions
of small and medium size manufacturing
companies in Thailand on the impact of the
implementation of ISO 14001 on their op-
erations. Major problems of 1SO 14001 cer-
tification and implementation were identi-

fied.

Environmental management issues
have gained a high priority in a growing
number of manufacturing industries because
of external environmental pressures, and en-
vironmental laws and regulations. Therefore.

green production has become an important

“Arthorn Jitsoonthornchaikul is a lecturer in the Industrial and Technology Management Department

Faculty of Businessn Administration at Dhurakij Pundit University : MS in Technology, Pittsburg State

University. USA and PhD. Candidate, Massey University, New Zealand
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issue to manufacturers (Clark and Fujimoto
1991, Boothroyd et al.,1994). The need for
giving greater consideration to environmen-
tal issues in the context of sustainable de-
velopment has been accepted by industries,
governments and international organisations.
The Sustainable Process Index (SP1) is based
on an operational definition of sustainability,
which relies not only on the environmental
risk, but also on economic and technical

feasibility as well as political compromise.

The manufacturing industry has been
challenged to seek to meet a growing need
by customers for facilities for production,
services and leisure. while conserving and
protecting the environment and natural
resources base essential for future develop-
ment. Bourdeau (1999) mentioned that the
challenge for manufacturing is to identify
new and innovative practice, technology and
ways of working which satisfy the need for
both internal and external environmental
demand. Tt is suggested that, to achieve this
challenge, organisational changes and tar-

geted investment are required.

Recently, environmental quality fac-
tors are becoming an essential component
- - - . - » ..
for manufacturing organisations competitive-

ness. Communitics demand the increasing

attention of top management and manage-
ment level stalf (Giuntini 1996, Angell and
Klassen 1999). The environmental situation
of companies is a very dynamic process.
which may evolve from a reactive position,
that seeks exclusively the compliance with
the legislation, to the decision to adopt an
environmental management system to ob-
tain certification, in order to take advantage
of the opportunities that attention to the
environment offers (Hunt and Auster 1990,
Klassen and Angell 1998, Henriques and

Sadorsky 1999).

This work studies the impact of the
ISO 14001 standard on small and medium
size of manufacturing companies, with a value
of less than 200 million Thai baht in Thai-
land by carrying out the following research:

@ To determine the awareness of the
ISO 14001 standard on small and
medium size manufacturing compa-
nies in Thailand;

@ To assess prospects for. and driving
forces of, the implementation of en-
vironmental management systems in
small and medium size manufactur-

ing companies in Thailand:



@ To evaluate problems which might
be encountered in implementing SO
14001 in the manufacturing indus-
try: and
This paper is based on a question-
naire survey of practitioners. Various statis-

tical methods were used to analyse the data.

Environmental management systems
(EMSs) Hawken (1993) mentioned that, be-
cause of environmental external demands,
businesses are faced with the challenge of
integrating environmental considerations into
their production and marketing. Small and
medium size manufacturing companies have
to learn and understand the nature and im-
pact of the environmental pollution they cause
and take practical measures o address the

environment problems.

The Environmental Management
System or “EMS” is a tool to monitor,
protect, measure, and improve the environ-
ment. It is not a set of goals or performance
standards to be achieved, although it in-
cludes a process for setting performance goals.
The Organisation

Standardisation (ISO) defines an EMS as:

International for

A part of the overall management

system which includes organisational struc-
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ture, planning activities, responsibilities. prac-
tices, procedures, processes and resources
for developing, implementing. achieving, re-
viewing and maintaining the environmental

policy (Sayre 1996).

An EMS provides a systematic way
of addressing and managing immediate and
long-term impacts of an organisation’s prod-
ucts. services and processes on the environ-
ment, and gives order and consistency to
address environmental concerns through the
allocation of resources, assignment of re-
sponsibility and ongoing evaluation of prac-
tices, procedures and processes. The EMS
can be implemented in many different ways
depending on the precise sector or activity
and the needs perceived by management.
However, several common core elements
should be present: environmental policy, en-
vironmental programme or action plan,
organisational structure, mntegration into op-
erations, a documentation system in order to
collect, analyse, monitor corrective and pre-
ventive action, EMS audits, management
review, training, and external communica-

tions (Taylor et al. 1994).

The EMS creates an overall site-
specific management system that addresses

environmental concerns through the alloca-
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tion of resources, assignment of responsi-
bilities, and ongoing evaluation of practices,
procedures, and processes to achieve sound

environmental performance (Sayre 1996).

Each EMS is created by a site-spe-
cific team of employees and takes into ac-
count the geographic location, stakeholder
and employee concerns, past uses of the
site, corporate goals, and other factors when
designing goals and objectives to achieve
positive environmental and financial results.
An EMS describes what will be accom-

plished, how and by whom. It includes bench-

marking and process improvement.

In order to obtain certification of an
environmental management system, manu-
facturing companies need many resources,
It is necessary that companies have to in-
vest, which may be more or less, especial
for training and qualifying personnel and
management with respect to these aspects
(Walley and Whitchead 1994, Van der Veldt
1997, Noci and Verganti 1999). However,
manufacturing companies know the impor-
tance of the environment that really encour-
ages the decision to advance from an envi-
ronmental perspective, and finally to suc-
ceed in adopting and achieving certification

of an environmental management system

(Azzone et al. 1997, Russo and Fouts 1997,
Klassen and Angell 1998).

ISO is used around the world to
present the organisation - “International
Organisation for Standardisation . Interna-
tional Organisation for Standardisation is a
non-government organisation that promotes
an international standardisation and its mem-
ber are not, therefore, national governments,
but are the standards institutes in their re-
spective countries. 1SO was established in
Geneva, Switzerland in 1946. It is made up
of national standards institutes from coun-
tries large and small, industrialized and de-
veloped, in all regions of the world. 1SO
develops voluntary technical standards, which
adds value to all types of business opera-
tions. They contribute to making the devel-
opment, manufacture and supply of prod-
ucts and services more efficient, safer and
cleaner. They make trade between countries
easier and fairer. ISO standards also serve
to safeguard consumers, and users in gen-
eral of products and services - as well as

making their lives simpler (Nestel et al. 1996).

Rothery (1995) noted that the 1SO
standards are generic management syslem
standards. Both ISO 9000 and ISO 14000

are families of standards. On one hand, [SO



9000 is concerned with uqualily
mnnagemcnl“_ The definition of “qualily“
in ISO 9000 refers to all those features of a
product or service. which are required by
the customer. “Qualily munugemenl" means
what the organization does to ensure that
its products conform to the customer s
requirements.

On the other hand, ISO 14000
is concerned with ~environmental
nwnugcmcm”. It means what the organiza-
tion does to minimize harmful effects on
the environment caused by its activities

(Rothery 1995).

The ISO 14000 standard is a volun-
tary management tool developed by the In-
ternational Organisation for Standardisation
to provide organisations with methodically
structured and disciplined control over all
the aspects of their environmental impacts.
This standard system allows organisations
to avoid risks and costly confusion, by
incorporating environmental controls into
daily operations in a predictable and cost-
effective manner, as needed by such
organisations. With 1SO 14000, organisations
can set policies based on their own assess-
ment of the environmental aspects and the

environmental goals. 1SO 14000 does not
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mandate environmental performance beyond
management s commitment. compliance to
existing regulations, or to a dedication to

continuous improvement (Johnson 1997).

As detined by Johnson (1997), I1SO
14000 is a series of international environ-
mental management standards written to
promole a continual improvement system in
an organisationgs environmental performance,
through adoption and implementation of an

environmental management system.

The 1SO 14000 standards describe
the basic elements ol an effective environ-
mental management system, routinely referred
to by the acronym EMS (Nestel et al. 1996).
An effective environmental management
system can help an organisation manage,
evaluate and improve the environmental as-
pects of its operations. It can lead to more
efficient compliance with mandatory and
voluntary environmental requirements. Also,
it can help the organisation to effect a
culture change as environmental manage-
ment practices are incorporated into its overall

business operations (Johnson 1997).

Today, many manufacturing com-
panies take the environment into account in

z ; ? .
order to improve their company s umnage
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within the business environment in which
they carry out their activity. If this is under-

taken with legitimate action of real support,

it may become a good distinguishing factor

that provides considerable business advan-

tages. Implementation and certitication of

an environmental management system is a
means to achieve these objectives (Azzone
et al. 1997), ISO 14001 is one of the most
world wide recognised environmental man-

dgement systems.

Other factors providing business op-
portunities and encouraging manufacturing
companies to obtain 1ISO 14001 certification
are the market requirements derived from
the influence of “green” consumers. These
may encourage a company to compete in
new market niches (Klassen and Angell
1998). Moreover, environmental management
system ISO 14001 can enable companies to
improve their efficiency. For example, by
means of the use of productive processes,
companies may consume less material re-
sources or energy, or may recycle or reuse
generated wastes. Also, clean practices can
involve savings in legal actions. sanctions,
the cost of cleaning, and retaining a good
company image, and conforming to civil
responsibilities (Dooley and Fryxell 1999).

The 1SO 14001 standard is an environmen-

tal management system that can help manu-
facturers improve an external image, gain
better access to new market niches and, even,
provide increases in the efficiency of their
manufacturing environmental management

Processes.

Background of developments and environ-

mental in Thailand

In the last four decades. the Thai
people have enjoyed their life with beautiful
green rice ficlds, forests, slowly running
streams, and rivers. However, when western
culture and high technology came to Thai-
land. many rice fields were changed into
industrial towns. Toxic fumes from indus-
tries and vehicles overwhelm the environ-

ment of all big cities.

As a result of Thailand's structural
changes from agriculture to industrialization,
the area of agriculture holdings was decreased,
and total hazardous wastes continued (o in-
crease. The serious pollution in Thailand is
mainly caused by industrial waste, Heavy
metal pollution in rivers and the air involves
copper, zinc, cadmium, lead, and mercury.
Almost all of the heavy metal pollutants are

from industrial waste.



Today, the Thailand Government
provides most environmental protection un-
der the umbrella of The Ministry of Natural
Resources and Environment (MONRE). The
Ministry of Industry (MOI). and The Minis-
try of Public Health (MOPH) are also re-
sponsible for a small amount of environ-

mental protection.

The Ministry of Natural Resources
and Environment was established in 2002,
It mandates the establishment of environ-
mental management policies and quality stan-
dards that encompass the broad environment:
water quality, air quality, soil quality, con-
servation ol natural resources, waste man-
agement, land use, utilization of ground and
surface water, preservation ol national
resources, population-environment balance,
integration of environmental education, and
provision for tax incentives for the importa-
tion and manufacture of pollution control
equipment and devices, The Minisiry of
Natural Resources and Environment has
several government agencies, each one as-
suming a lead role and direct responsibility

according to its area of expertise, with the

others lending a helping hand.

Thailand is one of the early coun-

tries in Asia to start certification to ISO
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14001. The Ministry of Industry promotes
the ISO 14001, as it will improve the envi-
ronmental performance of Thailand firms.
Most of the large size manufacturing com-
panies in Thailand have achieved 1SO 14001
certification or adopted other systems such
as TQEM. However many small and me-
dium size manufacturing companies in Thai-
land did not have any environmental man-

agement systems.

Background of the research location -

Chonburi Province

Thailand is located in the heart of
the Southeast Asia. The country is divided
into 76 provinces in the six natural regions:
the North, the Central, the East. the West,

the Northeast, and the South,

Chonburi Province is the leading city
of the East region. The Thailand govern-
ment made the development of the East
region in the Fifth National Economic and
Social Development Plan (1982-1986).
Industrialisation in the Eastern Seaboard
region has progressed remarkably, and the
region has developed into the countrfs
second largest industrial center after Bangkok

metropolitan area, The Eastern Seaboard

comprised of three provinces is Chachoengsao
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Province. Chonburi Province, and Reyong
Province. These areas are a good environ-
ment for industrial development due to its
proximity to the capital of Bangkok and the
possibility for topographical deep-sea port
construction. This research study looks al
the small and medium size of manufacturers

in the area of Chonburi Province.

Research method

A questionnaire base survey was

conducted in small and medium
manufacturing companies in Thailand. Such
a survey was suitable for obtaining the per-

ceptions, attitudes and expectations of prac-

titioners on the 1SO 14001, Preparation of

the questionnaire was preceded by a review
of the literature on the 1ISO 14001 standard

and the impact of its application.

The survey was accomplished by
mail with an explanatory letter and prepaid
return envelope, an efficient way Lo cover a
large sampling base. The manufacturing com-
panies were random sampling 250 small and
medium manufacturers in Chonburi Prov-
ince from the list of small and medium size
manufacturing companies at the Department

of Industrial Work, Ministry of Industry.

size of

The researcher put together the list
- ? .
of manufacturers names in the computer
and then used the compuler to sample 250

manufacturers.

The questionnaire was distributed to
only production department managers or
quality control department managers work-
ing in the sample manufacturers (by mail).
This particular research design was consid-
ered appropriate because it provided the most
elficient means of answering the research
questions concerning the response of the
manufacturers staff to the social impact of

pollution from their manufacturers.

This study used the statistical solt-
ware package Spreadsheet Excel to analyse
the survey results. The respondents were
asked to rank their views on factors on a
five-point Likert scale, where | indicates
that unimportant, and 5 indicates that the
most important. Due to the small number of
the manufacturers’ managers who responded
to the survey. their opinion could be super-
ficial. As respondents were not required to
provide the companics’ details, the opinions

given can be unbiased.



The respondents profile of the 250
questionnaires distributed to the managers
in the sample manufacturers, 31 were duly
completed and returned, giving a response
rate of 12.4%. Most of the respondents had
obtained ISO 9000 series certification
(90.3%). and 67.7% of respondents had ob-
tained ISO 14001 series certification (or plan

to have in the near future).

Although the return percentages were
low, the rates are normal in mail surveys
and relate to a lack of interest, an inability
to answer certain questions, or because of
confidentiality fears deriving from the envi-

ronmental inspecting from the government.

Most of the respondents (96.7%)
indicated that they had heard about the ISO
14001 standard. They attributed their aware-
ness mostly to conferences, training, or work-
shops (90%). The print media such as trade
magazines (83.3%). newspapers (66.7%) were

also significant sources of information. Other

. . =
sources were manufacturing companys cus-
tomers (46.7%). TV (26.7%). internel

(26.7%). Nearly three-quarters (67.7%) of
the respondents believed that an ISO 14001
EMS is relevant to small and medium size
manufacturing companies, whereas only 6.7%

of them did not consider it relevant.
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Although, as mentioned, most re-
spondents had heard of the ISO 14001 stan-
dard and considered it relevant to small and
medium size manufacturing industries, 50%
of them felt that the small and medium size
manufacturing industry was not ready for
the implementation of an ISO 14001 stan-
dard. The reasons given by the respondents
for their negative response are summarised
in Figure 1. The results show that respon-
dents rated highly the economic (costs and
benefits) and commercial (customers sup-
port) aspects, as well as practical constraints

such as inadequacy of personnel.

Approximately 70% of the respon-
dents intended to seek certification to 15O
14001, However. only 50% of these respon-
dents felt that ISO 14001 certification would
be worth the money spent. The reasons why
the small and medium manufacturers would
seek ISO 14001 certification are shown in
Figure 2 (under (.05 significance level). The
respondents rated nine factors as important.
The tests and classification criteria for the
variables are the same as those explained
above for Figure 1. The top three reasons
are: avoiding infringing environmental laws
and regulations, improving company"s
image, and reducing material wastage. The

problems of ISO 14001 certification and
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implementation, which the respondents
believed that ISO 14001 certification would
pose to small and medium size of manufac-

turing companies, are present in Figure 3.

Figure 1 . Reasons given by the respon-
dents why small and medium size
manufacturing companies are not ready
for ISO 14001
@ [SO 14001 will be too costly to
implement
@ Benelits of 1SO 14001 will not out
weigh implementation costs
@ [SO 14001 will not bring tangible
benefits
@ Government does not support small
and medium size manufacturing
companies
@ Small and medium size manufac-
turers already adopt adequate envi-
ronmental measures
@ISO 9000 helps manufacturers
achieve the same objectives as 1SO

14001

Figure 2: The respondents reasons for
seeking ISO 14001 certification
@ To cnable manufacturer to avoid
infringing environmental laws and

regulations

® To enhance manufacturers public
image

@ To enable manufacturer to reduce
material wastage

® To increase manufacturer s competi-
tiveness

® To help manufacturer improve
workers  health, safety and welfare

@ To help manufacturer to contribute
to efforts to protect the environ-
ment

® To reduce manufacturer s operating
COsLs

® To improve manufacturer s proce-
dures

@ISO 14001 will be essential in the

company s overseas drive

Figure 3. Problems of ISO 14001 certifi-
cation and implementation
@ There is a shortage of personnel
who have good knowledge of I1SO
14001
@ [SO 14001 will have the effect of
increasing costs
@ The compan_v,s employees will
resist the system
® Changing traditional practices is

disrupting and costly



The manufacturing industry is one
of the highest natural resource users and is
responsible for pollution and much waste.
The ISO 14001 system can help small and
medium size manufacturing companies 1o
results in environmental

achieve better

management. However, the small and
medium size manufacturing industry in
Thailand is adopting a wail and see attitude

towards taking up the I1SO 14001 standard.

The research results show that knowl-
edge of the ISO 14001 standards within the
small and medium size manufacturing
companies in Thailand, while significant, is
not widespread. More efforts could not
be made to educate small and medium size
manufacturing company personnel about the
concepts and technical details of the 1SO
14001. The government, trade organisations,
NGOs and certification bodies should use
the resources of the media to provide
awareness of the 1SO 14001 in small and

medium size manufacturers.

Shortage of qualified personnel was
considered a major hurdle to be faced by
small and medium size manufacturing
companies in their effort to formulate and
implement ISO 14001. Educational and

training programmes on ISO 14001 in small

o
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and medium size manufacturing should be

provided more often.

Thailand’s small and medium size
manufacturing cump:mires1 commitment to the
environment is hampered by their costs and
benefits concerns. The ISO 14001 standard
offers the opportunity for small and
medium size manufacturers to pursue
improved environmental performance in a
systematic and structured manner,

Cmmtee Emtae
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MARUIN

pannisau s lanaina (World
Health Organization) 'lﬁ%}ﬁ]I!uﬂ]iﬂLLﬂz
Jiuavelin TasdaszuumsvuunTsa 13y
ICD-10 §idail

F00-F09
Organic,including symptomatic,mental

FOO Dementia in Alzheimer s disease

FOl  Vascular dementia

FO2  Dementia in other discases classified
elsewhere

FO3  Unspecified dementia

FO4  Organic amnesic syndrome, not
induced by alcohol and other
psychoactivees

FO5  Delirium, not induced by alcohol and
other psychoactive substances

FO6  Other mental disorders due to brain
damage and dysfunction and to
physical disease

FO7  Personality and behavioural disorders
to brain disease, damage and
dysfunction

FO9  Unspecified organic or symptomatic

mental disorder

=Y =Y @ @
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F10-F19

Mental and behavioural disorders due to
psychoactive substance use

F10 Mental and behavioural disorders due

to use ol alcohol

F11  Mental and behavioural disorders due
to use of opioids

FI12 Mental and behavioural disorders due
to use of cannabinoids

F13 Mental and behavioural disorders due
to use of sedatives or hypnotics

F14 Mental and behavioural disorders due
to use of cocaine

F15 Mental and behavioural disorders due
to use of other stimulants, including
caffeine

F16  Mental and behavioural disorders due
to use of hallucinogens

F17 Mental and behavioural disorders due
to use of tobacco

F18 Mental and behavioural disorders due
to use ol volatile solvents

F19 Mental and behavioural disorders due
to multiple drug use and use of other
phychoactive substances

F20-F29

Schizophrenia, schizotypal and delusional
disorders.

F20  Schizophrenia(VINNYLANNATENI)

F21  Schizotypal disorder (ﬁWﬁ]ﬁﬂiﬂJ
mlanlsgnamanagwunnuralng
"HHQH’]']']Ll'ﬁﬂlkﬂ$ﬂﬁ'l.lﬂ?’f‘l'gﬂligl)lloiﬁ'f"l
UNN)

F22  Persistent delusional disorders

F23  Acute and transient phychotic
disorders (Tﬁﬂ%ﬂ‘ﬁﬁﬂlﬁﬂﬂwmlﬁﬁ
pIMslazmnvaou vaEa Lay
mssuimlalatved g

F24  Induced delusional disorders

F25  Schizoaffective disorders

F28  Other nonorganic psychotic disorders

F29  Unspecified nonorganic psychosis

F 30-F39

Mood [affective] disorders

F3(0 Manic episode

F31 Bipolar affective disorder

F32 Depressive episode

F33 Recurrent depressive disorder

F34 Persistent mood | affective| disorders

F38 Other mood [affective] disorders

F39  Unspecified mood [affective]
disorders

F40-F48

Neurotic, stress-related and somatoform
disorders

F40
F41

Phobic anxiety disorders

Other anxiety disorders



F42 Obsessive - compulsive disorders

F43 Reaction to severe stress, and
adjustment disorders

F44  Dissociative [comversion| disorders

F45  Somatoform disorders

F48  Other neurotic disorders

F50-F59

Behavioural syndromes associated with

physiological disturbances and physical

factors

F30 Eating disorders

F51 Nonorganic sleep disorders

F52  Sexual dysfunction, not caused by
organic disorder or disease

F53  Mental and behavioural disorders
associaciated with the puerperium

F54 Psycsological and behavioural factors
associated with disorders Or diseases
classified elsewhere

F55 Abuse of non-dependence-producing
substances

FS9 Unspecified behavioural syndromes
associated with physiological

F60-69

Disorders of adult personality and

behaviour

F60
F6l

Specific personality disorders

Mixed and other personality disorders

And i VAN
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F62  Enduring personality changes, not
attributable to brain damage

F63  Habit and impulse disorders

F64  Gender identity disorders

F65 Disorders of sexual preference

F66  Psychological and behavioural
disorders associated with sexual
development and orientation

F68  Other disorders of adult personality
and behaviour

F69  Unspecified disorder of adult
personality and behaviour

F70-F79

Mental retardation

F70  Mild mental retardation

F71 Moderate mental retardation
F72 Severe mental retardation

F73 Profound mental retardation
F78 Other mental retardation

F79 Unspecified mental retardation
F80-89

Disorders of psychological development

F80

F81

Specific developmental disorders of
speech and language

Specific developmental disorders of
scholastic skills

Specific developmental disorders of

motor function
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F83  Mixed specific developmental
disorder

F84  Pervasive developmental disorders

F88  Other disorders of psychological
developmental

F89  Unspecified disorders of
psychological developmental

F90-98

Behavioural and emoiion disorders with

onset usually occurring in childhood and

adolescence

F90  Hyperkinetic disorders

FOl  Conduct disorders

F92  Mixed disorders of conduct and

emotions

F93

F94

F95
FO8

F99

Emotional disorders with onset
specific to childhood

Disorders of social functioning with
onset specific to childhood and
adolescences

Tic disorders

Other behavioural and emotional
disorders with onsel usually
occurring in childhood and

adolescence

Unspeciftied mental disorder
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Adopting a Lotus Position to Contemplate

English Language Teaching in Thailand

The language teaching revolution of
f= [ =

the last 100 years has produced numerous
language acquisition theories and teaching
methodologies. Many have gained their
“15-minutes’ of Warholian fame. They have
been promoted, been acclaimed by some,
criticized by others. and subsequently been
demoted in something akin to an ideologi-
cal fashion parade. No single theory or
methodology has been proved to be the
right one. Communication Language Teach-
mg (CLT) is currently the methodology in
vogue. but that is now being challenged,
with Internet Journal articles typically head-
lined: 'Is communicative language teaching
a thing of the p:ls!'?1 (Beale, 2003) and "Post-

Methodology is now in the ascendancy.

One of the reasons for the transience

in popularity and ephemeral nature of many

*David Brown

theories or methodologies may be that

there is indeed no ;righl one . The
circumstances and situations of individual
and group language learners are very
diverse, particularly for learners of English
as a second/foreign language (ESL/EFL),
which is the case with the majority of

English language learners in Thailand.

Western psychologists, linguists and
teachers have studied, debated and applied
these numerous theories and methodologics,
with varying degrees of success and failure.
But they have largely ignored, or been
ignorant of, two eastern philosophical frame-
works for learning, based on 2.500-year-old
teachings of the Buddha. that have stood
the test of time. The first, The Four Iddhipada.
is a philosophy of principles and process in

teaching and learning. The second, flowing

“David Brown is a lecturer of English Department, Language Institute of Dhurakij Pundit University.

He graduated from Graduate Office Training School. Australia Army in Auvstalia and he also holds a post

graduate diploma in TESOL from the University of Canberra in Australia.



from The Four Iddhipada, is a Thai oral
tradition, the Sutta, that describes the habits
of a scholar.

This paper will discuss The Four
Iddhipada and the Sutta and the role they
have played in Thai scholarship. teaching
and learning. It will demonstrate clear
compatibility between The Four Iddhipada
and the Suvtta and many western language-
learning theories and methodologies.

This writer does not believe that
western English language teachers in
Thailand should wholeheartedly embrace
and adopt The Four Iddhipada and the Sutta
but will argue that a consciousness of them
places many of the problems of teaching
in Thailand into context. From this a
more informed choice can be made in the
adoption and/or modification of teaching
methodologies for the particular teaching/
learning situation. because a clear synergy
can be demonstrated between various CLT
and other western teaching theories and
methodologies and The Four Iddhipada
and the Sutta. These alternative non-western
approaches can be incorporated with
western theories and methodologies in the
teaching of English in Thailand, because
al base they are complementary and

compatible.
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Influence of Buddhism in Thai
Education

Thai education institutions, at primary,
secondary and tertiary levels, have been
criticized by both western and local
educationalists for taking a traditional and
conservative approach to the teaching of EFL.
As Kirtikara (2002: 2) says:

The curriculum emphasized grammar,

readings and comprehension. Not

much was offered on conversation and

essay writing.

Many schools and universities are
trying to modernize and adopt more
contemporary and effective teaching
methods. The South East Asian cconomic
crises of recent years have led to many
changes in education in Thailand. As
education budgets have fluctuated, universi-
ties are becoming increasingly competitive,
particularly the country s numerous private
universities. As Sakolchai (1999: 6) says
of the situation in Thailand:

All universities need to be adapted,

modified and changed or even

revolutionized in various aspecls

for their survival in the next century.

There are esoteric challenges, particu-
larly for the foreign teacher, in trying to

effect change in a society where Buddhist
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teaching/learning philosophies demand
respect.  This writer is increasingly drawn

to the beliel that western criticism of
traditional Asian teaching has more to do
with perceptions of its “sterile’ methodology
than the underlying philosophical principles
that have always placed learning. education
and scholarship in Asia on higher pedestals

than in western societies.

Kirtikara (2003) citing Hirunburana
(2001) points to two key Buddhist theories
in the development of what he calls ‘language
giftedncss’. At the forefront of these are
The Four Iddhipada. which describe
valuable attributes that traditionally have
enabled and enriched Thai learners. Any
Native English Speaking Teacher (NEST)
who wants to teach in Thailand would be
advised to consider The Four Iddhipada
as valid as any western language acquisition
or teaching theory. At the very least,
it should be acknowledged that these
philosophical principals and processes
have existed and been valued for thousands

of years, proving more durable than many

ephemeral western theories.

The Four Iddhipada are recorded in
ancient Pali writings. This writer accessed
translation in the

them in English

Bodhipakkhiya Dipana (The Manuals of

Buddhism) (Sayadaw, 1999). The first of
The Four Iddhipada is Chanda. will or
aspiration, satisfaction and joy in learning.
Second is Virya. the diligent energy. effort
and exertion required. Third is Citra.
attending wholeheartedly to the learning
with active thoughtiulness. Fourth is
Vimamsa, investigation, examination,
reasoning and testing of the language

being learned.

Iddhipada is a compound Pali word
comprising ‘Iddhi” and ‘Pada’. ‘Iddhi  can
be translated as completeness or perfection.
‘Pada’ translates as the oot or basis .
Chanda is the concept that there is nothing
within or without one's personality that can
obstruct the attainment of the goal. If 1 do
not attain this accomplishment in this life. 1
shall not rest content. Virya is the energy
and effort needed to achieve the goal against
all odds, hardships and setbacks: denial
of discouragement. ‘He is not discouraged
even though it is said to him that he must
put forth effort for many days, months and
years" Citta is extreme, strong and ardent
attachment to the goal. "One attains
satisfaction and tranquility only when one s
mind is absorbed in matters connected

with the Iddhi (goal).



Vimamsa is the conscious perception
of the gaining of knowledge and wisdom.

. - .
It is knowledge that can clearly perceive

- ~ a
the advantages and benefits of the Iddhi

(Sayadaw. 1999: 10).

Similar to The Four Iddhipada. the

oral traditions of the Sutta concern the
habits of a scholar, and contain four
components. Learning is acquired through
listening and reading. Second, the scholar
must think about his subject and attend 1o it
wholeheartedly. The third step is to
question what has been listened to or read
until understanding is achieved. The fourth
step 1s to take note of the learning and start
the questioning process all over again,

always striving for a better answer.

Kirtikara (2003) says of the Sutta:
It amplifies that there are other stimuli to
learning, such as reading, listening, discus-
sion and experiences. Inquiry or inquisi-
tiveness is essential in learning ... Writing
clarifies thinking as well as providing feed-

. - . .1
back through learning via other stimuli .

He discusses the breakdown of The
Four Iddhipada in modern Thai society, in
part because of western influences on daily
Thai life and economic development. He

says Chanda has been lost as learning has
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become divorced from real life, increasingly
exam-driven and abstract and formula based.
Virya is in danger of extinction as Thais
develop economically and become increas-
ingly middle class. Thai parents no longer
want their children to work and toil as hard
as they did to achieve success, a sentiment
that is often found in many upwardly
Citta

compele with increasingly attractive and

mobile western families. has to
available distractions such as television,
computer games and the Internet. This
writer has observed Thai students busily
occupied at university-provided computers
playing computer games rather than research-
ing. Consequently. Vimamsa is absent when
learning is not motivated. Kirtikara (2003:
10) says:

It is observed that nowadays a

classroom is intellectually quiet. No

intellectual exchanges take place. A

monologue, a teacher being the

sending end and students being the

receiving

end ... the spirit of education reform

under implementation must bring back

The Four Iddhipada if learning and

education in Thailand are to be

uplified and enlightened.

In terms of ‘hringing back” The Four

Iddhipada as Kirtikara advocates. it must be
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questioned whether the Thai cultural clock
has not already ticked past midnight
Klausner (1998: 4) addresses this conun-
drum:
Today when one refers to Eastern or
Thai traditional values, it must be
appreciated that such values no longer
represent social reality. Nevertheless,
it is incumbent on us... to understand
traditional patterns as well as the
changes and refinements in the
cultural mosaic. In spite of the rapid

change, continuity often holds sway.

In an interview with this writer, the
Director of The Language Institute at
Dhurakijpundit University, Dr Peansiri
Vongvipanond, gave further insight into the
challenges that The Four Iddhipada are
under in contemporary Thai teaching and

learning.

According Vongvipanond, to forty
years ago, when Thailand launched its first
national social economic development
plan, it opened itself to western ideas,
particularly in education. Thailand set itself
on development, material rather than
spiritual. Because of this historical develop-
ment teachers were sent overseas to be trained
in ‘so-called normal schools mainly in
and

the United States, were heavily

influenced in their way of thinking
(Vongvipanond, 2003):
It was from this time on that
reference to the Lord Buddha's
teaching seemed to be out-dated. For
in America. all denominations, all
religious groups have to be equally
treated, so all the traditional
teachings started to be removed from

the Thai curriculum.

But if it is not too late, surely a good
start would be for Thai teachers to revisit
The Four Iddhipada and to seriously
question how they can be reinvigorated, and
for forecign teachers to at least acquaint
themselves with these philosophies. As
mentioned in the introduction to this paper,
traditional eastern philosophies and modern
western methodologies are not mutually
exclusive; they can be demonstrated to
be inclusive. Many of the underlying
philosophies. theories and methodologies
of both could be a powerful symbiotic tonic
in Thai education. But only if Thai and
foreign teachers alike work together to
meet the challenges and find the mix
or the fit that will work in Thailand’s

particular and complex situations.



Western Theories And the Four
Iddhipada

Thais are all to familiar with “sanuk .
which underpins much of what they do and
think. It is most ecasily translated into
English as “having a sense of fun’. If there
is not an element of fun in work, an activity
or an endeavour, Thais are likely to “switch
off . and nowhere is this more evident than
in the English teaching classroom. In
several ways Krashen and The Four
Iddhipada come from the same base,
particularly when it comes to ‘fun’ and
motivation. Krashen's Affective Filter
Hypothesis is that input must be
experienced under conditions which lower
anxiety and raise the motivation and
self-image of the learner (Schultz. 2002
and Mason, 2003) equates to The Four
Iddhipada s emphasis on the need for "oy
in lcaming: and the Ldiligcnl energy and

effort required for success.

At least at tertiary level, the goal of
English teaching in Thailand often includes
the aim of communicating in social settings
both inside and outside university. This
soes 1o the core of communicative compe-
tence as originally developed by Hymes
1980s by

Canale and Swain (Beale, 2002). The four

and further developed in the

components of communicative competence
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can be summarized as grammatical compe-
tence. sociocultural competence, discourse
competence, and strategic competence. By
definition, communicative competence,
particularly sociocultural competence and
discourse competence. almost demand a CLT-
tvpe approach. They cannot be learned
effectively in a teacher-fronted classroom.
They demand teacher-student interaction,
learner-centered processes. group and pair
work and willingness by both the teacher

and learners to experiment.

The development of such a collabo-
rative classroom fits with the concepts of
The Four Iddhipada. Exploring a ‘new vision’
of learning, Tinzmann et al (1990: [-3)
suggest fou characteristics of successful
learners: knowledgeable, self-determined,
strategic and empathetic thinking. Though
not an exact fit, these are not dissimilar to
the Chanda (determination), Virya (effort)
Citta (thoughtfulness) and Vimamsa (inves-
tigation and self-examination) of The Four
Iddhipada. The challenged is to introduce
students to the concepts of shared knowl-
edge among teachers and students; shared
authority between teachers and students; the
role of the teacher as mediator; and the
benefits of having heterogeneous groups of
students. The concept of shared authority

may prove particularly worrisome to some
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Thai students in a society that holds
teachers in high respect and accords them

the formal title ajarn.

The Four Iddhipada lends itself to a
constructivist approach to teaching and
learning. Hanley (1994) discusses nine
characteristics of the constructivist teacher,
including being a resource for learners:
encouraging students to challenge precon-
ceptions; allowing the students to drive the
lesson and fostering student autonomy:
using cognitive terminology in framing
questions; linking ‘knowing’ and ‘I'imling
out’; and insisting on clear expressions from
the students. Hanley (1994: 2-3) citing Brooks
and Brooks (1993) says: ‘When students
can communicate their understanding, then

they have truly learned .

More interesting is comparing the
responsibilities that both the constructivist
approach and The Four Iddhipada put on
learners. Compare Chanda, Virya. Citta and
Vimamsa with the onus placed on learners
in a constructivist approach. Constructivism
requires students to set their own goals;
mediate and control their learning; seek
knowledge independently; discuss, analyze
and evaluate information independently and
as group members, become Luppremices’;

and self-evaluation. If we strip The Four

Iddhipada of the flowery language (by
English standards). there is very little
difference in the demands they make of
students. Again, the concept of shared
authority may prove particularly worrisome
to some Thai students and convincing
them that teachers are willing to share
authority and hand-over control might be
difficult in practice.

The Four Iddhipada, interestingly and
almost in contradiction to the above discus-
sion, is also compatible with behaviorist
theories of learning. involving as it does
repetition, drills and the ingraining of study
habits and disciplines. As Vongvipanond
(2003) says:

Virya is industriousness. There is

nothing that hard work cannot do as

far as I am concerned. It is certainly

habit forming. It's brainwashing if you

like!

Back to the Future

As previously discussed, western
influences sent The Four Iddhipada and
the Sutta into decline in Thai educational
curricula some forty years ago and are now
unfamiliar to many Thai teachers and
virtually unknown to most foreign teachers
working in Thailand. Certainly, there are
teachers, like Vongvipanond, who were
last bastions of the

educated in the



traditional curriculum, and who still try to
correctly place the old methods alongside
weslern But

modern methodologies.

teaching requires learning. I students are
unfamiliar with the traditional methods,
the teacher is likely to put in a great deal

of effort for disappointing results.

So how realistic is Kirtikara's call
for The Four Iddipada to be reinstated in
the curricula? The answer is probably that
is it unrealistic to seek or to expect full
restoration. Too much time has passed and
western theories and methodologies are
ingrained. It would require the highest level
executive decision to reinstate The Four
Iddhipada to Thai curricula, and it would
take a generation to produce university

students imbued with the old values.

But that is not to argue that a 2.500-
year-old philosophy. so long an integral
part of Thai culture. should be allowed to
completely wither and be discarded from
Thai educational curricular as a dusty and
irrelevant archive. In view of the worldwide
resurgence of interest in such things as
dying ethnic languages, that would be
morally reprehensible. The Four Iddhipada
and the Sutta are alive and taught in the
monkhood in Thailand. As long as there

remains a consciousness of the traditional
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methods. albeit among a decreasing number
of Thais, there is hope that perhaps the
embers can be fanned and The Four Iddhipada
and the Sutta can be placed in context
alongside western teaching/learning method-

ologies.

Increased awareness is perhaps the
first step. Thai universities expend much
effort and expense in the development of
their Thai teachers, both in on-campus
seminars and workshops and scholarships
for further studies. The Four Iddhipada could
be introduced into teacher-development
programs, which at the least would raise
consciousness of them among the younger

breed of Thai teachers.

Foreign teachers should be acquainted
with The Four Iddhipada, il for no other
reason than to dispel notions among some
that they have all the answers. Foreign
teachers are recruited and brought to
Thailand at great expense, but it is this
writer's observation that little cultural
orientation is offered. The presumption seems
to be that having arrived here, they are
fully qualified to teach in an environment
which many of them have never stepped
foot in before. Thai educational authorities
and academics could be more assertive. Why

not make it part of the contract that
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foreign teachers undergo orientation courses
on Thai culture, including The Four
Iddhipada.

There are many other things that
could be considered by meetings of like-
minded people. If this paper has added to
and encouraged the debate, it has served its

purpose.

English language teaching has
undergone a revolution over the past
hundred years, with the postulation of many
theories and methodologies. No single
theory has been proved to be the ‘righl one .
While this has been going on, two eastern
philosophies on teaching and learning have
remained largely unknown outside of
Thailand, and internally have gone into

decline.

There are clear compatibilities between
The Four Iddhipada and the Sutta and
western teaching and learning theories and
methodologies.  Before it is irreversibly too
late. this paper argues for an increased
consciousness among both Thai and
foreign teachers of the context and values

of these traditional methods.

Perhaps it is worth teachers, Thai and
foreign alike, reflecting on the following.

The cast is looking to the west to assist

with English language teaching. The
emphasis here is on “assist’. Thai teachers
should not abrogate their own special
knowledge and skills in front of foreign
teachers. And the west should look to the
east before assuming it has all the answers.
Despite declarations to the contrary, cultural
imperialism is unfortunately still alive and
well in many western attitudes to the east.
It is time for west to meet east and east 1o
meel west on equal terms. Such an approach

could bring surprising results to both.

Kipling’S famous first line from The
Ballard of East and West, Oh, East is East
and West is West and never the twain shall
meet is often dismembered from the rest of
the stanza when quoted by apologists of
western colonialism in the past. Tt would
be well to remember that Kipling1s full
first verse was:

Oh, East is East and West is West,

and never the twain shall meel,

Till Earth and Sky stand presently at

God's greal Judgment Seat: But there

is neither East nor West, Border nor

Breed, nor Birth, When two strong

men stand face to face, tho' they come

from the ends of the earth!

Banf- G- E=See G
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1an) FUARUNWING (Carrier wave) Tundas
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amilgwTldsInsdwiindondiSen
FranuddmiumsigenTeamas (Down
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anudlndideany  ambnnailyn
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Adjacent Channel Interference Al
nstaassresdya i ldiuaniigiueg
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anamilanailaiiag
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WunsuAnyaum e lasionas Ml
] o
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1. Tnsfnnnaeunganvig (First

)
generation cellular telephone) 430

Tmﬁ"ﬂﬁﬂﬂﬁ"@l&ﬁﬂﬂuau“‘%jn mn*lﬁs
TLUVAIF YR INTDYA (cﬂqmaumwuﬂ
Shudes) huupieuziden Taesuiing
Tmnitoszanuand) wa. 2525 C'f'?u'.’ﬂmgj
AIUIUNAETZUY 1¥U Advanced Mobile
Phone System (AMPS) Wannnnuszme
@13N1 Nordic Mobile Telephone (NMT)

system WM INUTmMAIDLLANUAILIEY
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Total Access Communication System (TACS)
viannnnlszmasangy C-NETZ Wan
ninlizmmeasiu uag Radiocomm 2000
Wannondszimadsuna (Wesolowski,

2002 : 157-174. Korhonen, 2001 : 1-2)

- o o A = P é q;a =
UV InsAnnaeun luganwiatez il
anvaemsmavveaszuulndifoanu

1 i -7} d‘r = a0
UATZLANA NN UAAINTINIADTANNY VDY

u
gl
i

=1

ssvuInsduindeufigniinis  Tnis
r%amimmﬁ’ngnpmaﬂuuuu FDMA/FDD
(Frequency Division Multiple Access/
Frequency Division Duplex) o cluﬂﬁd
Anwdasivesdyaaliuins Idifiss
I yosdynmuazinisntaoun i
dmfunisidonTosnsunazio i
dmsumadouTosuas ms1ait 1 ueaas

MINN 1 N0 T I INUDITE U TNTFNTIAADUAILY AMPS 1Az NMT

MR TUoITEUY AMPS NMT 450 | NMT 900

(System paramelers)
lm‘l_lﬂ'ﬂuﬁﬁmﬁfd (Transmission frequency)
(MHz)
- ’rTﬂTfi@'m (Base Station) 869-894 463-467.5 935-960)
- m%"aﬂmﬁwﬁm&iauﬁ (Mobile Station) 824-849 453-457.5 890-915
ANUHID I UANNAR A AEA 1T 45 10 45
(Frequency separation between transmitter
and receiver) (MHz)
BITH VIO 3T )0 16 30 25 25
(Spacing between channels) (kHz)
VILIUFYYI (Number of channels) 832 180 1000
Seiinsounquituiveaudazaoiig 225 1.8-40 2-20
(Base station coverage radius) (kM)
msnadyIaFe FM FM FM
(Modulation of audio signal)
- ﬂj'l'ﬂﬁl.ﬁﬂdl’l.ﬂl Y12 s ol
(Frequency deviation) (kHz)
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M3 1 @)
AR vassT UL AMPS | NMT 450 | NMT 900
(System parameters)
“’mumummm]m (Control signals)
. msﬂﬁ:wﬁ'mutgwm (Modulation) FSK MSK MSK
_ Ao =8 *35 T35
(Frequency deviation) (kHz)
dasmIdieyavoIdyyINAINY 10 1.2 1.2
(Data transmission rate of control Signals)
(Kbit/s)
Aaq dqﬁ’mmummmﬂﬂ (Transmitter output
power) (W)
- dunniigavesanifigiu 100 50 25
(Maximum for base station)
_ fundsveunisaInsfniinaend 3 1.5 l
(Medium for mobile station)

= J "i ' as
W15 111A B{WH:@ THNUANA WA UUDITE U

Tnsdniaaeun 2 szuy ldunsguu
AMPS iag NMT 910a15190 1 szuu
NMT 1 2 5211 Ao NMT 450 nag NMT

T ¥ ¥
000 @aNnIaITzUVHuanalanu ey
g @ a A q %
anuanl¥auuAe SEUU NMT 450 1%
NUNAVAIUD 450 MHz 1az521UU NMT
900 1¥unuauauD 900 MHz
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medwanilagnssuvesszuy NMT naesldiagii 2

Traffic area No. 3
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| Transit L
L] MTX 2 exchange 2 Ix;uwnp a
Motre
swiching
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Fixed lelephone network

w o A.l -'_':
52U InsAWnAdouRuLY NMT Usenow

3/ [ o o
A 3 @IUHan Ao

A o & A = ;
- TR INIANNIAABUA  (Mobile

Station, MS)

- U InsANRAABUR (Mobile

Telephone Exchange, MTX 130

Mobile Switching Center, MSC)
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seuy vaziuanuFouToeTng g
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o NN A UANUTE U

F '

Insdnnnug i lsiuegamthy

iamilagnasusziuInsAwiinaoufnun NMT

wazdninanialy (Fixed
telephone network)

ﬁmﬁgm (Base Stating, BS) i
drndonTuaTas e Tnsdd
nAoud dmdudvossyuuds
dannmizninamigiuuas
e InsAniaaeuiiornlims
oo Tanldssuudadaynno
NRMEEToMIINgA 14 uenon
i amiigwdaimhniansms
THuvososduaai ld5ums
AT luuaazanilgu
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2. szuuinidwiindeuiigafians
(Second generation cellular telephone) N30
suuTnsfwindouiignaia Wuszuy
dudanamieinguuudsva Fuiums
nlaeugnninszun Tnsdwindeuiinuun

e

uzdongaina  Lwah Iiszuuainisn
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WIINNTN 0nA0E1 Tunilayesamane
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l

szunInsfwiindounigniiaes g
4 11M3914 (Korhonen, 2001 : 3-9) A

1. Global System for Mobile (GSM)
Communications 1HuNIATgIUNINGY
Uszimeg 191)

2. Digital (D-AMPS) H3©

= =
US-TDMA 1ilumnasgiumalszmaemsn

AMPS

3. Code-Division Multiple access
(CDMA) HIDEENTINATTIY 1S-95 AQN
W lagusim Qualcomm Uszmnaoiminm

4. Personal Digital Cellular (PDC)
3 =
4.1Ju'um‘igwuwuﬂi:mﬂmuﬂu

1IN 4 nasgdl szunTnsdnn
wasun asM laimailaliuimsun
naalulan Tasiiwazidenvodszuy GSM

2F
aene i

Tus11l aa 1982 M1 GSM Lﬂu
‘tfﬂﬂf]u'liﬂi“lﬂl’ﬂ (:mup Special Mobile °]N
|1Juﬂﬁmi]EJmﬂﬂmmmm'sﬂumm'\lm
UszimalugTadwaisdszmamnofnm
@ 3/ 1 Idy q ¥a W
WanazaianaigiuIvuau ity

w A =y o
HunasswszuuInsaninaeuis i
voalsemaluglsyd ununmaiginay
Yoa3zu InsANNIAGOUNgANYIIL &3l
pgnansmaigiuluglsl awldmsqua
pagatduayuIn CEPT (the European
Conference of Postal and Telecommunica-
tions Administrations) Tﬂﬂﬁi}mjdﬂ’?}’uﬁﬂ
o - o A “-ql € "f-.;
Wiaszuu InsAniinaeunszun i
ANNTnsesiuanudeInyms 1Fuves
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g 3 q ¥ & Ao ow oAy
Wlruims ldnnvu naghdifgfodes
aunsaouana WilFInsdwiidasslu

. = Sy @
NISPAAADEBDTITIIN W ?.’fﬂ“lﬂ:lﬂ o0 ]ﬂ

5 g g d’ 1
(roaming) Mwlunun voanguiizimalu
g191) manaingudiseuns asm 1diden
TdmaTulagaddadimsums ez
GSM  WszsEUuAIRaliteAnIIszuL
Inswnnasunuue Uz Aonya 10523
a ’.1"
Ry
e 9/ o
1) szvudinamuan il Tomd
ninuaunNuRRtegina ladni
FLUUIOULABAINI LTS Y
adadayn i ldiueannni
wazIgaummvesdyunant
2) dyapaain Inagwiinaounuy
auadimuITnMIAaAany
sEun InsAwnnins 1Faunu
thun@na il (Public Switched
Telephone Network. PSTN) 14
Tagasa mazluraaniv
WAWU0I5ZUL INTANR PSTN
1 r:lyl Sy :.; (]
man lasimanl@ewnlased
A = 1 9o
nnao nldeuainms ledma
upuzAnnuuuANIa
o o w o ' & da
3) IMANANIAYINDEIINTINAD
Tuszyudviasiavisnaiig
seunilosnudnanuninmiaanils
T Yt @
sagmsueulduimsvinginild
ihmndnldoduilszansam

] o
NNFZUDNDUEADN

Ammafieszuy GsM 344
panuuiuszUuaTa Taodminnlday
v3ansausnlus il wet, 2534 nagluilagiiu
s2uy GSM niiimsldausuediaung
wanendr 120 Uszmaialan aesaud
Uszimalnedls nnlSuaanudons
mslFaudting i ldimsieuasg
GSM M1F1u83399uRe 0 900 MHz
1% Tuanwddn 1.800 MHz nazil
M3FUNIZVVAINGI1IT Digital Cellular
System 1800 (DCS 1800) Wintheaiaion
11 Personal Communications Networks
(PCN)
asM T lFawiidardsug an 1dun

Ed
uaNIINUEINNITUIe1IIATIY

AN 1900 MHzZ 30032110 DCS 1900
W39 GSM-1900 §11A LR 800 MHz on
GSM-800
MH FUNTEUU GSM <400 li‘lumu CRERR

SREEAIET HAEIUAIND 400

i 2 uﬁmﬂmmmmmuﬁrmmﬂﬂmq
AUIZHITNTZVY GSM 900 1Azl
DCS 1800
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[ & "
MR 2 UAAIRINNIRD T RUTIUNIANMINUIZHITEUY GSM 900 1Az DCS 1800

paanyae (Feature)

AUN TN (Frequency range)
mamouToandu (Uplink)

(MS = BTS)

ms1301 193183 (Downlink)
(BTS = MS)

GSM 900

890-915 MHz

935-960 MHz

DCS 1800

1710-1785 MHz

1805-1880 MHz

DI BIT YTy I 124 374
(Number of duplex channels)
FHUNUANUATEHIIANNRVY| 45 MHz 95 MHz

) 4
mMsrou Teanaunazaad
(Frequency interval between uplink

and downlink frequencies)

A IgIgAva g IY

(Maximum BTS power)

320 W (55 dBm)

20 W (43 dBm)

o a1 = - a a
MEAEIFIgAvDINT o Insann

naoun (Maximum MS power)

8 W (39 dBm)

1 W (30 dBm)

masaamqaveuniod Insdnn

naoun (Minimum MS power)

0.02 W (13 dBm)

0.0025 W (4 dBm

A = s @ A =
AFYDAATOI INTANNIAGDUN

(MS classes)

20 W (not implemented)

8 W (carftransportable phone)
5 W (car/transportable phone)
2 W (handheld)

0.8 W (handheld)

I W (handheld)
0.25W (handheld)

3 ] P2
ANUITIGIGA TUMINADUN

(Maximum vehicle speed)

250 km/h

130 km/h
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5! ! BTS
*~—r—~| BIS 85C [
Motule Station
IM5)
BTS

% e I BIS \ I
Mobule Statron | BTS }— 3 B5C ,_._
(M5} |
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-1 omMC "—“

(855}

Network Swilching

Subsystem
{NSS)
oo = :
el
L
e PSTN

M3C =1 —l ISON |
S —
| Data
btz MNobaorks

Public Networks

Operation Suppor
Subsystem (0S5)

119 3 Taseataazesmlsgnouuniszuy GSM

srunInsAwiinaounuuy  GSM
£ 3 1 @ -:.lyd
Uiznouaieesnliznevdas q aelife
N0 InsANNAAaURA (Mobile Station,
MS) ﬁauamﬂgm (Base Station Subsystem,
BSS) 1A39uaz e (Network Switch-
ing Subsystem. NSS) meﬁ‘]uﬂﬁﬁﬁﬂﬁ
(Operation Support Subsystem. OSS) HaAA
1 = as f*ll 1 E:
Aulansuzmiyouaa naadlugli 3

& o o A ~ ¥
INT03 INTANNINADUN  (Mobile
Station, MS) Usznaudis @unTeq
Tnsdwniiiofe (Mobile Equipment. ME)
azmiAtoyAvaIiaN (Subscriber Identity
= W |
Module, SIM) Failufiiutoyadia 4 ves

g Insdnsiifeforzaunsnihanéi
SIM zdoanensglu ME %1 SIM qunin
9% ME indoalai1d doyass q fiszy
diamazldhinsFenszagnielu s

- ’cf’,]‘uf.‘lﬂ']ﬁ@u (Base Station
Subsystem, BSS) 1sznaudie
1) ﬁmﬁgm (Base Transceiver
Station, BTS) ifiuduiiszan
Tnsateaedi Insfminaoui
NHaINIA  (Radio interface)
2) AINIUANIANNFIU (Base Station
Controller, BSC) %&ﬁTﬁﬁ’lﬁ

AIUAY BTS T1UIUmTI



Insainguasyuaie (Network
Switching Subsystem. NSS) szneudae
1) guee Inagwinaoui (Mobile
Switching Center, MSC) M
WNRAILAN BSC 11AZ33UY GSM
Nanua @iy MSC nlau
nandenugUniaineuen
(Interworking Function, TWF) laf
MUTUMMNIaAaAenuTZUUdY
U PSTN uag ISDN 15007
Gateway MSC 130 GMSC
@ o .
2) 3 vayanan (Home Location
Register, HLR) Lﬂuﬁuunﬁmfwa
' - o o c'l dl
AN 9 vl InsAnnnaoun
FINIAWHUIUDI TNTANA
wanuide dmilsznovden
v0d HLR fn ginsaliams
e | o @ i
nineInuaNyUasadsvosveya
(Authentication Center, AUC)
& ' 4 v = @
G uanuteyaningIn
miaTal Insdniinaoun
Tegluizuumie lunag
a 4
gilnsaiasteaeumiaimziioy
M3 lfauves ME (Equipment
4 o '
Identity Register. EIR) @iiluau
Mnudeyaves ME
a ] w0 '
3) TTOYAT IHTUA LU0
TnsAwiindaui (Visitor Location
) [} i 3/
Register, VLR) iifuduiinudeya
o (] s o d‘! dl.::{ T
Auruved InsAimasuiney
tatunaziinvazidoavod
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A InsdmimasuninnnM
HLR

- E’f]uﬂﬁﬁﬁﬂﬁ (Operation Support
Subsystem, 0SS) mitoamily

b thelqiaaumazquaszuy
(Network operation and
maintenance functions)

2) fheguamsverdlalduima s
MIAAMIUITNIT  (Subscription
management, Charging, Billing)

3) thedamsamzitiouvas Insinn
Lﬂﬁiﬂu'ﬁ' (Mobile equipment
management)

msfudanaudyn i anglusg

Tnsdmiinaeuiinuy sM 1diinsmmnua
A anudmums e 13 50
MHz Tunnunnudnay (Uplink) A9 890-
915 MHz 1820 UAMAIae (Downlink)
fio 935-960 MHz ANLAINUIAZYIAY
0gW1IAY 45 MHz meluaunianny
YWIA 25 MHz voImsdatoyad miiums
FeowTlsaniuuazmadonToanas dwy
udnzvesdman sruuTnsdninasui
GsM 1dudssuaunauwizniesiu
Foadaanund iume 124 Joa Ta
U FDINANMNAN Y 200 kHz Anvme
ﬂHLHJ'Q‘]}’ENﬁﬂluE!!T‘Ell.t.lilllﬁy'ﬁ‘ﬁﬂﬁtlﬂ’j1
Frequency Division Multiple Access (FDMA)
nazlundazvesdyaruniiuildves
Funnoldianue 8 SGRLGTRIRLTNEHTIR
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MM TITeNI Time Division Multiple
Access (TDMA) §aifuazifiuin GSM
91#011135 FDMA 1ay TDMA (3211
Tnsansinaeun coma hi'ld1dmain
TDMA ualdmainlumsthsiadyaiu
ol iudazvesday i Tisuniuiuly
vzl Fu-aa ﬁ11;m1n1‘ﬁz.|ﬂ‘1ji1]'1nﬁ
1RB2NY)
ﬁiﬁuﬂ1il%@‘ﬂ@iﬂmﬂﬁiﬂﬂﬁﬂJE\ﬁﬂl
sendnInsdniimasuiduanigiuvos
s Tnssmindeniinuy GsM i
TDMA/FDD (Time Division Multiple
Access/Frequency Division Duplex) Ao lu
pilifosdyanauanuiesivosdyn i ld
8 Yoadyy I wasdmaniaranaui
dmsumsiFonToaduuazsraanud
dmiumaenlsina
Wmaasuvesszuy Tnsfwindeud
GsM ildsuauiien Aeusmssuda
WA (Short Message Service, SMS)

e e T ATUALII LR S R N2 1S
SwENgIANaesnounne

dmveans Iduimsiu-aadoya (data)
TuszyuTnsdwimaoungain 1 Jdas
MIAWINAGA 1200 bit/s T1HTUTLUY
Insdwindauil GSM fidaimadaioya
0w . e e
1404 9,600 bit/s HazlunsdliEHANTD
HoATIMIAINY 144 kb/s aouldd
mswanszuuldemnsaiu-datenald
13 el g ~ = g "
gavy  esninluemaaiuulTiui
USmmmiaiu-dedoyasziinuiuun
i == 1 = a o
Wioann Tuimslud 9 RszuuTnadwi
A — - Y o= n.gh =
wasun aunsalaliuima e mu uins
= o i =1 o A 1 ==
DUINBIINA Bua aelszauaiy 9 M3
WAITE1U GPRS (General Packet Radio
Services) a4 luszun Insfniingeun GSM
Fonnszun Inadnnign 2.56

e STy S S—— e

Artechohouse.

I Wiley.

Bibliogragpy
Korhonen. Juha. (2001). Introduction to 3G mobile communications. Norwood [MA] :
Lee,William C.Y. (1995). Mobile Cellular Telecommunications . analog and digital

systems. (2nd ed.) New York [NY] : McGraw-Hill.

Wesolowski. Krzysztof. (2002). Mobile communication Systems. New York [NY] :




Professor Dr. Pramote Prasartkul

Asst. Prof. Sutep Punprasit

Luksanawadee Boonchoo

Arthon Jitsoonthornchaikul

Anuwat Cholpaisal

Asst. Prof Pinit Tipmanee

Asst. Prof. Piyawan Saengswang

David Brown

Asst. Prof. Tika Bunnag et als

Kittisak Lumdee

SUDDHIPARITAD®

DHURAKIJPUNDIT UNIVERSITY JOURNAL

&

Vol. 19 No. 57 January - April 2005 ISSN 0857-2670

Fewer Births and Increasing Deaths in Thailand

The Management Strategy for Tourism Development in The
Provinces Bordering Thailand and Cambodia.

The Direction of Thailand to Prenetrate Markets in
Middle-East and Africa.

Impact of ISO14001 on Small and Medium Size Manufacturing
Companies in Chonburi Province, Thailand.

An Introduction to Asian Financial Architecture Post Asian
Crisis 1997

A Bortion Law for Mothers with Psychological Disorder

“GMOs” Technology for Life

Adopting a Lotus Position to Contemplate English Language

Teaching in Thailand
Heat Transfer and Light Transmission Through Polycabonate
Corrucated and Double Layer Reflective Aluminium

The Fundamentals of Mobile Telephone System.



	01 ปกหน้า-สารบาญ
	02 PramotePra
	03 SutepPun
	04 LuksanawadeeBoo
	05 ArthonJit
	06 AnuwatCho
	07 PinitTip
	08 PiyawanSae
	09 DavidBro
	10 TikaBun
	11 KittisakLum
	12 ปกหลัง

