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A Recommendation for Sclence and Chemical Education at Petchburi

Teachers College

Expert in Science Education from JICA Kazuo Taya

L. Prefacé _

This.is a recommendation for science and chemical education based
on my half year staying at Petchburi Teachers Cdllegé.

I'havé studied the chemistry and geheral science curricula for
both higher'certificaté and batchélor degree in Teachers College in
Thailand. I have also studied the actual situation of chemical educa-
tion and science education of.Petchbqri Teachers College. Considering
the real state of things at the teachers.college, especially facili-~
ties for experiment, I formulated a recommendation to improve the

chemical and science education.

IT., Water and Electricity Supply System

In science teaching and research, the constant and sufficieént,
quantity and pressure, of water and electricity 5upplies'are most es-—
sencial and fundamental, if the wabter or electricity suddenly stops or
comes in fits and starts in the middle of an experiment, the scienti-
fic equipment or instruments will be seriously damaged., Even if this
is not so, the experiments have to be stopped and teaching and research
will be seriously obstructed, It is possible for teachers to select
their teaching subjects or research items which can be carried out
without reliable water or electricity supply, however, those subjects
or items are limited. This means that suitable and satisfactory chem-
ical and science education can not be done well. So it is a most ur-
gent matter to improve the water and electricity supply systems of

this college.

TTT. Curricula and Laboratory Work
1. GCeneral in Chemistry Cufricula

The curricula for chemistry in science education is organized to
be suitable for students who are expected to be teachers in elementary
and junior high schools. The items adopted are practical and closely

related with everyday human life,

B



2. General Chemistry 1 & IT

The General Chemistry I is an introductory curriculum in chemistry
and concerned with inorganic chemistry. The General Chemistry II is
concerned with physical and organic chemistry. In the laboratory work
of General Chemistyry 1. I recommend that some experimental wotrks in
analytical chemistry, particularly qualltative analysis should be adopted.
Analytical chemistry is fundamental and essential and useful in recog-
nizing and obtaining knowledge of the properties of materials them-—
selves.

3. Inorganic Chemistry I

This is out of my line, go I can only say that the items treated
are rather inclined to theoretical chemistry. It seems they should
teach more about the inorganic compounds themselves, eg. properties,
reactivity et. al, For this purpose it is desirable to adopt some
quantitative analysis in the laboratory work.

4, Organic Chemistry 1

A laboratory guide~line should include the following items: re~-
crystalization and determination of freezing point, boiling point, and
paper or column chromatography, synthetic reaction eg. preparation of
ethyl acetate and acetamide, substitution reactiou of aromaties, eg.
preparation of nitrobenzene, and eﬁtraction of organic compounds from
natural products.

Some details of the experiments are described in other papers at-
tached.

5.  Physical Chemistry 1

This is also a new course at this college in this semester like
Organic Chemistry 1. The items and some details for the experiments
are described in other papers attached.

In the laboratory work of this subject a constant temperature
bath in which the temperature change can be controled within *0.1°C is
desirable. However, a bath with a less accurate temperature change
control can be used, if is not poséible to obtain the former. 1In this
case data obtained are not so exact, but they can be made use of for
teaching and some rough researches. Many kinds of experiments of physi-

cal chemistry can be carried out, eg. measurement of melting-point de-



pregsion, rate determining of esterification,lmeasurement of neutrali-
zatibn heat; et. al,

A Beckmann- thermometer is also desirable to measure-the tempera:-
ture change in those items. The'thermometef also can be used for other
important expefimeﬁts-in physical: chemistry, eg. m01ECUlarWeight:détef—
mination by‘Vicﬁor.Meygr et. al, In this case a simple thermometer
does not give exact data again, but it is enough some purposes .if. it

is graduated in tenth of degreée.
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CURRICULUM OF CHEMISTRY

‘I.  OBJECTIVES |
1. To prov1de 5Ludean with concepts,'understandlng and ablllty

to teach chemlstry at elementary and secondary 1evels.

2. To make students appreclate the value of chemlqt»y in, the
economy, the community and the everyday 1ife style of each

man, .

3. To provide éxperience for students embavrking upon chemistry

as a career.
4. To train students to use chemical products efficiently and
economically.

5. To have students practice chemical analysis and synthesis

procedures,

6. To provide skill in experimenting and discussing their ex-

periments with proper reasoning.
7. To create in students healthy atritudes towards science.

8. To train students to. solve problems scientifically.

Rig STUDY PROGRAM

Higher Certificate Level

MAJOR: -
MINOR: -~

Degree Level

MAJOR: The requirement is a minimum of 20 credits as follows: ~

A. Required courses: 15 credits of

Ch 321 Inorganic Chemistry I credits/5 hrs

Ch 331 Organic Chemistry I credits/S hrs
Ch 341 Physical Chemistry T credits/5 hrs

Ch 422 1Inorganic Chemistry II credits/5 hrs

b w W W

Ch 432 Organic Chemistry IT credits/5 hrs



R 'Electives{V_Select not- less than 5 credits of any courses
-(ekcept th0sé desigﬁéd as majors of General Science for the

Higher Certificate Level),
MINOR: The requiréﬁent is a minimum of 15 credits of
A, 'Required Courses: 9 credits of

Ch 321 Inorganic Chemistry T 3 credits/5 hrs

Ch 331° Organic Chemistry I - - 3 credits/5 hrs
Ch 341 Physical Chemistry I 3 credits/5 hrs

B. Electives: Select any 6 credits from the rest of the chemis-
try courses (except those designed as majors of General Sci-

ence for the Higher Certificate Level).

III. COURSE DESCRIPTIONS

Ch 111 GENERAL CHEMISTRY I . - .. 3 credits/5 hrs

Basic principles of chemistry; structure of atoms; basic prin-
ciples of chemical bonding; acid-base theories; periocdic .table;
stoichiometfy.

{Both theory and practice)

Ch 212 GENERAL CHEMISTRY II _ ' : 2 credits/4 hrs
Gaseous state; rate of chemical reaction; introduction to the
chemistry of carbdn, carbon compounds. '

(Botﬁ thedry and practice)

Ch 321 TNORGANIC CHEMISTRY I . 3 credits/5 hrs
Tonic compounds; covalent compounds; ce-ordination compounds;
solid state, metals & alloys; transition metals.

(Both theory.and praétice)

' Ch 331 ORGANTC CHEMISTRY I 3 credits/5 hrs
Definition and history of organic chemistry; strﬁcture of atoms

and chemical-bonding of organic compounds; classification of organic



campoundsa; hydrocarbons and certain derivatives; isomerism; stereo-
isomerism; classification of organic reactious of alcohols;- phenols;
ethers.

{(Both theory and practice)

Ch 341 PHYSTCAL CHEMISTRY I _ | 3 credits/5 hrs

Gaseousg state and kinetic'theory;'solid state; liquid state;
phase equilibria; solutions; thermodynamics; thermochemistry; rate of
chemical reactions; electrochemistry.

{Both theory and practice)

Ch 422 INORGANIC CHEMISTRY I 3-credits/5 hrs

Chemical equilibria; quantitative analysis; inorganic sub-
stances in non-aqueous media; qualitative analysis; classification of
chemical substances.

(Both theory and practice)

Ch 432 ORGANIC CHEMISTRY 1T 3 credits/5 hrs

Aldehydes, ketones, carboxylic acids and derivatives; nitro
compounds; amines; sulfonic acids; heteroeyclic compounds; amino acids
and proteing; carbohydrates; polymers.

(Both theory and practice)

Ch 433 ORGANIC CHEMISTRY 11T
(PRE-REQUISITE: Ch 432) 3 eredits/5 hrs

Principles and application of organic spectroscopy; presenta-—
tion of organic chemistry principles through natural synthesis of sig-
nificant bilogical produclts; new processes in modern organic chemistry.

(Both theory and practice)

Ch 442 PHYSICAL CHEMISTRY II 3 credits/5 hrs

© Structure of molecules and molecular spectroscopy: electromag-
netic properties of molecules; physical chemistry of macro-molecules;
nuclear chemistry,

{Both theory and practice)



¢h 451 BIOCHEMISTRY I _
(PRE-REQUISITE: Ch 331) _ 3 eredits/5 hrs

Definition of biochemistry; acids, bases and buffers; hydroly-
sis; the cell and its componernts; proteins; enzymes; nucleic acids;
carbohydrates; lipids,

(Both theory and practicg)

Ch 452 BIOCHEMISTRY II
{PRE-REQUISITE: Ch 451) 3 credits/5 hrs

Digestion and absorption; biological oxidation; definition of
metabolism; metabolism of carbohydrates, lipids, proteins and nucleic
acids; bio-synthesis of nucleic acids and proteins; fluids in human

body.

Ch 461 FOOD CHEMLISTRY
(PRE-REQUISITE: Ch 331) 3 credits/3 hrs

Study of chemistry and legislation concerning food quality
control; chemistry in nutrition; requirements for calories of human
beings and animals: carbohydrates, fats, proteins, amino acids, min-
erals and vitamins.

(Both theory and practice)

Ch 462 APPLIED CHEMISTRY I
(PRE-REQUISITES: Ch 331, Ch 422) 3 credits/3 hrs

Household chemicals: soap, detergent, toothpaste, oils,
colors, cosmetics, plastics, food additives, chemicals of current in~
terest, etc. through analysis, quality testing and synthetic method

for chemicals of domestic use.

Ch 463 APPLIED CHEMISTRY 1II
(PRE-REQUISITES: Ch 331, Ch 341 and Ch 422) 3 credits/3 hrs

Production process with emphasis on physical and chemical
changes in varijous types of industry; relation between the quantities
of raw materials and their products; determination of composition and
quantity of the materials at different stages of the process; the flows
of fluids and industrial techniques for high quality and large quantity
of production; applications of thermodynamics in industry; the recycl-

ing of used or surplus materials.



Ch 471 CHEMISTRY FOR SCIENCE TEACHERS _ -3 qredits/3 hrs
Study investigation and diécﬁssion of chemistry”curricﬁla:and
new teaching projects abroad to anéiyﬁe the bbjectives, content, 'in-
structioral and evaluational methods of chemistry_téaching'programs,
with a thorough amalysis of main concepts in chemistry of Secondary
curriculum by students using experimental kits;.ttaining-in micro-
teaching, inquiry-method of teaching; test waking; experiment manual;

designing and testing of apparatus; construetion of simple apparatus.

Ch 472 SCIENCE SFMINAR _ _ 2 credits/3 hrs
Individual study of science by making a choice of topié from

scientific research journals; presentation of each individual study

and discussion; provision of scientific knowledge and skills in ex-

perimentation; oral and written reporis under instructor's supervision.

Ch 473 INDEPENDENT STUDY IN CHEMISTRY 2 creditg/-
Study of a selected topic in chemistry by an individual stu-

dent, undexr the close supervision of an instructor. This includes

presentation, discussion, suggestion, and generalization in class,

with the instructor.

IV. DETAILS OF SUBJECTS

Ch 111 GENERAL CHEMISTRY I
1. Intféduction '
1.1 The science of chemistry
1.2 Observation and description
1.3 . Scientific method
1.4 Matter and its properties
1.5 The chemical classification of matter
1.6. Measurement of matter, significant figures
1.7 Séparation Eechniqﬁe |
1.8 Matter and energy relation
1.9 Energy and chemical change

1.10 Water

physical properties
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: chemical properties
: purificacion of water
1.11 The fbrmatidn and properties of solution
: factor effecting solubility
: expfession for the concentration of solution
1.12 Colloidal suspension
: suspensieon and emulsion
t application of enviromment
1.13 Oxygen
: spontéheous reaction {combustion)
Electronic structure of atoms
2.1 The particles in atom, atomic weight
2,2  Electronic configuration
2.3  Bohr atomic Theory
Chemical bond
3.1 Ionic bond (iomization energy, electron affinity)
3.2 Covalent bond
: polar, nonpolar covalent
3.3 Hydrogen bond
3.4 Metallic bond
Acids and bases
4.1  Acid - base theory
: Arrhenius concept
! Broensted - Lowry coicept
: Lewis concept
4.2 Measurement of dcid - base strength
4.3  Tonization of acid - base
4.4 pH and pKa of acid -~ base system
4.5 Titration curve of acid - hase system
4.6  Indicators
: selection of indicator for acid - base system
4,7 Hydrolysis of salts
Periodicity
5.1 Historical development of an awarencesa of periodicity
5.2 - The periodic law and the periodic table

5.3 Modern periodic table
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5.4 Atomic structure and periodic properties of atoms
5.4.1 Size of atoms and ions. '
5.4.2 'Bond lengths and bond distances
'5.4.3 Covalent vadius -

5.4.4 -nysfal (ionic) radius
5.4.5 Iohization potehtiél energy .
5.4.6 Electron affinity

5.4.7 Electronegativity

5.4.8 Oxidation number

5.5 The representafive elements (group IA - VIIA and their com-
pounds; oxide, sulphate, chioride etc.)

Stoichiometry

6.1 Chemical laws

. 6.2 Molecular formula and molecular weight

6.3 Mole concept

6.4 Chemical equation (redox and nonredox reaction)
6.5 Stoichiometric caleulation

6.6 Calvanic cells

6.7 Electrolysis

6.8 - FElectroplating and corrosion

Ch 212 GENERAL CHEMISTRY It

1.

2,

The gaseous state
1.1 Measurable properties of gasses., (weight and number of mole-
cules, pressure exerted by a gas, the volume occupied by a
gas)
1.2 The kinetic molecular theory of gasses
1.2.1 Boyle's law.
1.2.2 Charles' law and Gay-Lussacs' law.
1.2.3 Avogadro's law.
1.2,4 CGay-Lussac's law of combination volume.
1.2.5 Dalteon's law of partial préssuie.
1.2.6 Diffusion of. gasses, CGraham's law,
Chémical kinetics
2.1 General cousideration on the rate of chemical reactiouns

2.2 The reaction rate.
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2.2.1 Reaction order and rate law
2.3 Factors affecting reaction rates
2.3.1 Temperature
2.3.2 - Concentration
2.3.3 Catalyst
3. Indroduction to cheémistry of carbon and carbon compounds
3.1 Classification of organic compounds
3.1.1 Hydrocarbons (alkanes, alkenes)
3.1.2 Petroleum and fuels.
3.2 Some properties of alcohols, aldehydes, ketones, carboxylic
acids, amines, amino acids.
Application of carbon compounds; polymers:
Carbohydrates and Lipids
Proteins and Mucleic acids
Enzymes
Chemistry in health and medicine

Tertilizers & Pesticides

W o w Ww W Ww W
O - oy i W

Socaps and detergents.

Ch 321 INORGANIC CHEMISTRY
1. Ionic compounds
1.1 Common structure of fonic crystal
1.1.1 HNaCl rystal
1.1.2 CsCl crystal
1.1.3  CaFz crystal
1.1.4  Rutile (Ti0») crystal
1.1.5 Zinc blende (cubic ZnS) crystal
1.1.6 Wurtzite (hekagonal ZnS) crystal
1.2 Properties of ionic substance
1.2.1 Conductivity
1.2,2 Boiling point and melting point
1.2.3 Hardness trends
1.2.4 Solubility
1.3  Tonic radii
1.3.1 Pauling univalent radii (with calculation)

1.3.2 Pauling crystal radii
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1.4

1.5

1.7

Radius ratio effect

- 1.4,1 Calculation of cation - anion ratio and interpretation

0f geometry and possible 1attice_structﬁre,

Lattice energy .

‘1.5.1 Born exponent

1.5.2 Moderlung constant _

1.5.3 Born equation (calculation of lattice energy)

Born - Haber cycle _

1.6.1 Use of Born — Haber cycle to calculate sublimation
energy, dissociation energy and heat of formation

Defect structure of lonic crystals

Covalent compounds.

2.1
2.2
2.3
2.4

2.5

)

Oxidation state and formal charge
Resonance
Simple rule for covalent bond formation
Theories of the covalent bond _
2.4.1 Pauling and Slater valence bond theory (VBT)
: hybridization
. Valence shell electron - pairs repulsion theory
(VSEPR), prediction shape of molecules.
criterion of bond strength, bond angle determina-
tions
bond form between hybrid orbital e.g. sigma and pi
bonds
Molecular orbital theory (MOT)
LCAO, Liuear combipation of atomic orbital, wave
functions
bonding MO
: MOT approach to sigma and pi bondings
: molecular orbital energy level diagrams
Electronegativity determination
2.6.1 Pauling electronegativity
2.6.2 Milliken electronegativity
Fartial covalent bond character and electronegativity

2.7.1 Dipole moment of molecule

- 14 -



2.7.2 TFajans' rule for the prediction of relation nounpolar
character,
2.8 Radii of atom in covalent compounds.
- 2.9 Properties of covalent substances,
2.9.1 Conductivity '
2.9.2 Boiling point and melting point
2.9,3 Solubility
Coordination compounds
3.1 Systematic nomenclature of coordination compounds
3.2 Atomic state and term symbols:
: Russel - Saunder coupling (L -~ S coupling)

3.3 Theories of the coordinate bond in metal complexes

3.3.1 Valence bond theory (V B T)

3.3.2 Crystal field theory (C ¥ T) or Ligand field theory
3.3.3 Jahn Teller distortion of cowplexes

3.3.4 Molecular orbital theory (M 0 T)

3.3.5 Stereoisomerism of coordination compounds

3.3.6 Reaction of coordination compounds

3.3,7 Complex ion stability

Solid state, metals and alloys
4.1 Macroscopic properties-of solids : crystal sizes and shapes
4,2 X - ray and crystal structure )
: electromagnetic wave
: wave interference
4.3 Crystalline system
type of crystalline system, e.g. cubic, tetragonal
Orthorhombic etec,
4,4  Common crystal latiices.
simple cubic
: body center cubic
: hexagonal closest packing or face centered cubic close packing
4.5 Bohding in metals.
: valence bond theory of the metallic bond
-t molecular orbital approach to the bond theory
: free electron theory of metals.

4.6 Insulators, conductors and semi conductors.

15 -



4,7:.-Magnetié pr0perties of metals.
4,8 Alloy | B

' elassification of . alloy

: phase rule (one component Systems and two. components systems)
5. The tranéitidh mefals.

5,1 General propeftieS‘of the eleients.
5.2  The scandium family. '
5.3 ' The titanium family.
5.4  The vanadium family.
5.5 The chromiﬁm family.
5.6  The ménganeSe family.
5.7 'Iton, cobalt and nickel.
5.8 Copper, silver and gold.

5.9 . Zinc, cadmium and mercury.

Ch 331 ORGANIC CHEMISTRY I
1. introductidn _
1.1 History of organic.chemistry
1.2 Structure of atom and bond in organic chemistry
1.2.1 Atomic structure
: orbitéls
: electronic configuration
1.2.2 Covalent bond
: hybridization
: polarity of bond
: molecules
1.2.3 Intermolecular forces
2, Classification
Functional groups, hydrccérbons (alkanes, alkenes,5alkynés, aromatic),
alcohols, ehters, aldehydes, ketones, carboxylic acids, ethers,
;amines,'amides, nitrileé, acid anhydrides, acid chlorides
3. Hydrocarboﬁds and derivatives
3.1 Aliphatic and aromatic compounds _
- 3.1.1  Aldiphatic hydrocarbons (open chain and cyclic)
alkanes '

: alkenes and dienes
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3.1.2

3.1.3
3.1.4
3.1.5

: alkynes
Derivatives of aliphatic hydrocarbons and aromatic

hydrocarbons

“: derivatives of aliphatie hydrocarbons,

alkyl halides, dihaloalkanes, triﬁaloalkahes,

tetrahaloalkanes ' :

: aromatic hydrocarbons, bemnzene, naphthalene,
anthracene

Aromaticity

Benzene'chlorobenzene

Petroleum

Isomerism and stereo-isomerism

4.1 Structural isomerism-

4.2 Geometrical isomerism

4.3 Optical isomerism

Classification and mechanism of chemical reactions

5.1 Substitution reaction

5.2 Addition reaction

5.3 Oxidation reaction

5.4 Elimination reaction

5.5 Mechanism, nucleophilic substitution: Sﬁl, SpZ.

6.2 Classification

6.3 Nomenclature

6.5 Physical properties

Alcohols

6.1 Structure
6.4  Preparation
6.6 Reactions
6.7 Use
Phenols

7.1 Structure

7.2 Nomenclat@re

7.3 Preparation

7.4 Physical properties



7.5 Reactions
7.6. Use
8. Ehters '
8.1 Structufe
8.2 Noﬁenclature
8.3  Preparation
8.4 . Physical properties
8.5 Reactions

8.6 Use

Laboratory Works
1. Recrystallization and solubility _
Salicylic acid, acetanilide, m - dinitrobenzene,
naphthalene, vanillin .
2. Determination of m.p. and b.p.
: Acetanilide, naphthalene
: Hexane, methanol, toluene, carbon tetra chloride
3. Chromatography
3.1 Paper chromatography
3.2 Column chromatgraphy
4. Laboratory for some type of reactions
4.1 Substiﬁution reaction
: nitrobenzene
4,2 Addition reaction
: addition of bromine to alkenes
4.3 Oxidation reaction
: side chain oxidation of benzene derivative, okidation
‘of toluene with KMuOs
4.4  Elimination reaction
: dehydration, dehalogenation
4.5 Aliphatic hydrocafbons
i CHy, CaHy, CoHy
3. Alcohols
5.1 Solubility
5.2 Ethanol
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5.3 Oxidation
5.4  Dehydratioun
6. Phenols
6.1 Solubility
6.2 Reaction with FeCls

6.3 Reaction with bromine

Ch 341 PHYSICAL CHEMISTRY I
1. Gaseous state
1.1 Ideal gas
1.2 Real gas
1.2 The kinetic theory of gas
2. Solid state
2.1  Properties of solid
2.2  Structure of solid
2.3 The symmetry of crystals
2.4 The designation of crystal planes and phase
2.5 ZX-rays and X-rays diffraction
3. Liquid state
3.1 Theory of liquid
3.2 Vapour pressure of liquid
4. Phase equilibria
4,1  Phase rule
h,2 Phase diagram
5. Sclutions
5.1 Kinds of solution
5.2 Ideal solution
5.3 Colligative properties
5.4 Vapour pressure
5.5 Elevation of boiling point
5.6 Depression of freezing point
5.7 Osmotic pressure
5.8 Dissociation and association in nonideal solution
6. Thermodynamics
6.1 System and surroundings and heat

6.2  Energy and the first law of thermodynamics
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6.3 The second law of thermodynamics

6.4 The third law of thermodynamics
7. Thermochemiétry_

7.1 Heat of reaction

7.2 Enthalpy_and enthalpy change

8. ' Chemical kinetics
8.1 Collision theory
8.2  Theory of reaction rate
8.3 Order of reaction |
9, Electrochemistry
9.1 Conductivity -
‘9.2  Transport number and mobility
9.3 Diffusion and ionic mobility
9.4 Mobility of hydfogen and hydroxyl ions
9.5 Activity and standérd state
9.6 Activity coefficient
9.7  Debye~Huckel theory
9.8 The Pogisson-Boltzman equation
9.9 Acid - base
| 9.9.1 Dissociation constant of acid - base
9.9.2 Kinetics of ionic reaction and salt effect
9.9.3 Tonic reaction mechanism
9.9.,4 Acid - bage catalysis
9.10 Electrochemical cell

Laboratory Works (elective)

1. DPetermining characteristics of substance (specific gravity and
Ref. active index)

Heat of Solution

Heat of neutralization

Charle's Law

Boyle's Law

. Rate of reaction (influence of concentration)

Order of reaction

L~ wN

Determination the M.W. by depression of £.p.
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10.
11.

iz,

13.

14,
15.

‘Determination of M.W. by b.p. elevation

Osmotic pressure

Tonic mobility

Determination of. the molecular weight of volatile liquid
betermination of E.M.F.

Distribution of a solute between immiscible solvents .

Determination of pKa by using universal indicator

Ch 442 PHYSICAL CHEMISTRY Il

1.

Molecular structure and spectroscopy
1.1  Rotatiomal spectra
1.2 Vibrational spectra
1.3 Rotation-vibration spectra
1.4 Raman spectroscopy
1.5 Electronic spectra
1.6 Electronic energies of polyatomicrﬁolécules_
1.7 The energy levels of nuclei in magnetic fieids
1.8 Nuclear magnetic resonance (NMR) spectroscopy
1.9 Chemical shifts and nuclear magnetic intervactions
1.10 Electron spiﬁ resonance (ESR) spectroscopy
Electrical and Magnetic properties of molecules
2.1 Dipole moments of molecules
2.2 Basic electrostatic ideas
2.3 Electrostatics for dielectric media
2.4  The Molecular basis for dielectric behaviour
2.5 Determination of dipole moment and molecular polarizability
2.6 Dipole moments and ionic character-
2.7 Bond moments
2.8 HMagnetic molecular properties
2.8.1 Diamagnetism
2.8.2 Paramagnetism
Macromolecules
3.1 Types and sizes of particles
3.2 Synthetic polymers
3.3 Proteins

3.4 Nucleic acids

- 21 -



3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17

The polysaccharides

The polyisoprenes

Molecdlar_masses of polymers

Osmotic pressure determinations of macromolecular masses
Ton-exchange chromatography

Diffusion

Sedimentation and the ultracentrifuge
Viscosity

Light scattering

The Structure of proteins -

The structure of nucleic acids
Crystallinity of high polymers

Electron microscopy

Nuclear Chemistry

4.1
4,2
4.3
&.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4,12
4,13
4,14
4,15
4.16
4,17
4,18

Partiecle tracking
Artificial disintegration of atomic nuclei
Particle accelerators
Neutron

Positron and mesons
Elementary particles

Beta decay and the neutrino
Nuclear forces

Neutrons and auclei
Structure of the anucleus
Nuclear reactions

Nuclear fissious
Transuranic elements
Nuclear chain reactions
Stellar energy

Ruclear fusion

Lighter radiocactive nuclides

Atomic energy and application
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Laboratory Works

Infra-red spectvum of COp

Dielectric comstant of solid

Viscosity of High-polymer solutions
Osmotic pressure of high-polymer solution
Diffusion

Ton-exchange chromatography

e = T R

Exchange reaction of ammonium sulfate with D20



Ch 422 INORGANIC CHEMISTRY IT
1. Chemiéal equilibria
1.1  The léw of mass action -
1,2 Relation between the free energy change and the equilibrium
constant
1.3 FEquilibrium in solutions
1.4  Jones equilibria .
i.4.1 Ionization equation'involving weak acid and weak base
1.4.2 Ionization of water
1.4.3 ﬁH scalé
1.4.4 Polyprotic acids

1.4.5 The common - ion effect
1.4.6 Buffer solution
1.4.7 Preparation of buffer solution

1.4.8 ‘Hydrolysis, Ky
1.4.9 Solubility product and precipitation
1.4.10 Solubility product and precipitation
1.4.11 Equilibria of complex ions
2. TIntroduction to quantitative chemistry
2,1  Chemical analysis methodology
2.2  Gravimetry
2.2.1 WNature of the method and equipmeunts
2.2.2 laboratory techniques and calculation
2.3 Volumetry
2.3.1 TWature of the method and equipments
2.3.2 Laboratory techniques and calculation
2.4  Titrimetry
2.4.1 ©Nature of the method and equipments
2.4,2 TLaboratory techniques and calculation
2,4,3 Classification of titrimetric methods
: nevtralization titration, e.q. acid-base titration
: precipitation titratioms, e.q. precipitation equi-
librea, indicator for precipitation titration
complex formation titrations

redox titration
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.- Inorganic substances in nonaqueous mediums

3.1 The properties of ionizing solvents
3,2 (Classification of solvents
3.3 Liquid ammonia as a solvent
3.4 Solutions of metals in liquid ammonia
3.5 Reactlons in liquid ammonia
3.5.1 Acid-base reactions
3.5.2 Redox reactions
3.5.3 Precipitation reactions
3.5.4 Complex formations
3.6 Liquid hydrogen fluoride as a solvent
3.7 Reaction in liquid hydrogen fluoride
3.8 Liquid sulfur dioxidé'as a solvent
3.9 Reation in liquid sulfur dioxide
3.9.1 Acid-base reactions
3.9.2 Redox reaétion
3.9.3 Precipitation reactions
3.9.4 Complex formations
3.9.5 Solvolysis reactions
3.10 Acetic acid as a solvent
3.11 Reactioﬁ in acetic acid
3.12 oOther nonaqueocus solvent
Introduction to qualitative analysis
4,)  principles of qualitative analysis
4.2  The semimicroplauIOf qualitative analysis
4.3 analysis'for anions
4.4 analysis for cations
4.,4.1 Group l: The silver group (Ag, Pb, Hg)
4.4,2 Group 2: The copper arsemic group (Cu, Hg, Pb, As)
4.4.3 Group 3: Al, Cr, Ni, Fe
4.4.4 Group 4 and 5: Ca, Ba, Mg, MNa, NHZ
Separation and purifications methods in chemistry
5.1 Criterion of purity
5.2 Chromatographic methods
5.2,1 TIntroduction _
5.2.2 Solid~liquid absorption chromatography
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5.2.3 Liquid partitioh chromatbgraphy
5.2.4 Gas chromatography

5.2.5 ‘Ion~exchange Chromatography
5.2.6 Electro chromatography

5.3  Non chromatographic methods

5.3.1 Introduction

5.3.2 TFloatation
5.3.3 Sedimentation
5.3.4 Zone refining

Laboratory Works'

1.

Election from the followings.
Equilibria in chemical reaction : the principle of Le Chatelier
Acid-base equilibria, indicators

Reversible reaction and chemical equilibrium

1.
2.
3.
4. The equilibria of water, weak acids and weak bases, indicators
3 The ionization constant of some weak acid
6. The equilibria between slightly soluble salts and their ions
7 The equilibium of coordination compounds hydration, complex
ions, slightly soluble metal hydroxides
8. Acid-base equilibria: hydrolysis, buffers
9. The Equilibria of carbonic acid and its salts
Chemical Analysis
1. Gravimetry
1.1 Determination of water in barium chloride hydrate or
CuS0u, «5H,0
1.2 Determination of chlorine in a soluble chloride
2. Titrimetry
2.1 HNeutralization methods
2.1.1 Preparation of standard acid and base
2,1.2 Determination of talkaline content of soda ash
2,2 Precipitation methods
2.2.1 precipitation of a standard solution of silver

nitrates

2.2.2 Fajans determination of chlorine
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2.3 Redox methods
2.3.1 Titration with KMnOy

2.3.2 Titration with KoCr20»

2.3.3 JIodometric titvation

2.4 Complex titration

92.4.1 Determination of nickel

2.4,2 EDTA titration

1. Adsorption and exchange

2. Instrumental experiments

ORGANIC CHEMISTRY IT

Aldehydes and ketones

Preparation of aldehydes

1.3.2 Preparation of ketones

1.4 Physical properties

3. Others

Ch 432

1.
1.1 Stxucture
1.2 YNomenclature
1.3 Preparation

1.3.1

1.5 Reactions
1.6 Use

2,

Carboxylic acids and derivatives

2.1 Carboxylic acids

2.1.1

2.1.6

N
.
-}

2.2.1
2.2.2
2.2.3
2.2.4
2.2.5

Structure
Nomenclature
Preparation
Physical Properties
Reactions

Use

Derivatives of carboxylic acids

Esters
Acid chlorides
Acid anhydrides
Amides

Nitriles
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3. Nitro compounds
3.1 Structure
3.2 Noméhcléture
3.3 Preparation
3.3.1 Nitromethane
3.3.2 Nitroglycerine
3.3.3 Nitrobenzene
3.3.4 Trinitro benzene
3.4  Physical properties
3.5 Reactions
3.6 Use
4, Amines

4.1 Structure-

4,2 Classification

4.3 Nomenclature

4.4 Preparation
4,4.1 Methylamine
4.4,.2 Dimethylamine
4.4.3 Trimethylamine
4.4,4 Aniline

4.5 Physical properties

4.6 Reaction

4.7 Use

4,8 Diazonium salts

5. Sulfonic acids

5.1 Sulfonic acids
5.1.1 Structure
5.1.
5.1.

2 Nomenclature

3 Preparation

5.1.4 Physical properties
5,1.5

5.1.6 Usge

Reaction
5.2 Derivatives of sulfonic acids

5.2.1 Sulfonyl chlorides
5.2.2 Sulfonamides
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6. Heterocyclic compounds
6.1  Turan, pyrrole, and thiophene
6.2 Pyridine, quinoline, isoquinoline

6.3 Pyrimidines and purines

7. Amino acids and proteins
7.1 Structure
7.2 'Ciassification
7.3 Nomenclaturé
7.4  Preparation of amino acids
7.5 Physical properties
7.6  Reaction
7.1 Use
7.8 Peptide synthesis

7.9 Structure of Peptides and Proteins

8. Carbohydrates
8.1 Structure
'8.2_ Clagsification
8.3 Nomenclature
8.4  Glucose
8.5 Other Monosaccharides
8.6 Preparation
8.7 Reaction
8.8 0Oligosacharides
8.9 Polysaccharides
9. Polymers
9.1 Basic concebts of polymer chemistry
9.2  General properties
9,3 Preparation

9.4 Use

Laboratory Works

1. Study of aldehydes and ketones
1.1 Oxidation
1.2 Reaction with schiff's reagent
1.3 Nuéleophilic addition

1.4 Condensation reaction
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2. Carboxylic acids - :
2.1 :Rééctidn_with'baSES :
2.2 Preparation.of esters, .e.g. ethyl acetate
2.3 The property of formic acid as aireducing'ageht
3.  Acid derivatives : _
3.1- Ester hydrolysis, amide hydrolysis
3.2 Reacﬁion with acid anhydride and alcqbol'_
3.3 Reactioﬁ_with amide and NHOz
4. Detectioh_of elements contained in organic compounds
4.1 Sulfur
4.2l Nitrogen.
4,3 Halogen
5. .Classification test .
5.1 Unsaturated compouhds
5.2 Aldehydes and ketones
5.3 Carboxylic acids
©5h.4 Phenolic compounds
Preparation of nitrobenzene
Qﬁartérnary salt of amine

Bromination of aniline

M~

Preparation of sulfa drugs

10, Preparation of aépirin

11. Sugars

11.1 Reduction and oxidation

11.2 Reaction with phenylhydrazine, osazones

12. 7Preparation of phenol-formaldehyde resin

Ch 451 BIOCHEMISTRY I
1. Scope .
1.1 . Remarks about biocﬁemistry
1.2 Buffer solution ‘
1.3 Hydrolyéis
1.4 The cell and its components
1.4.1 Cell membrane
1.4.2 Cell wall
"1.4.3 Cytoplasm
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1.4.4  Nucleus

1.4.5  Mitochondria

1.4.6 Enddplasmic reticulum -
1.4.7  Ribosoue

1.4.8 Cholorbplast

1.4.9 Lysosome

1.4.10 Vacuole

' -1.4;11.'Capsule'

Proteih

2.1 The importanée of protein to living things

2.2 Claésification,-propertiés, structure and chemical reaction
of amino acid

2.3 Classificafion,.pGCerties, structure, chemical reaction
isolation and purification of proteiun -

2.4  Hormones

Enzynes

3.1 Nature of enzyme, nomenclature, classification and specificity

3.2 Enzyme kinetics, Michaelis-Menten equation

3.3  Factors affecting.the velocity of énZyme céﬁalyzéd'reactibﬁ

3.4  Inhibitors ' .

3.5 - Activators _

3.6 Prosthetic groups and coehzymes (water soluble vitamins)

3.7 Localization and isolation of enzyme

3.8 Enzyme mechaunisu '

3.9  Enzyme regulation

Nucleoproteins and nucleic acids

4.1  WNature of nucleoproteins, nucleic acids, nucleotide and nucleo-
side .

4.2 Components of nucleic acids

4.3 Basés

4.4 Sugars _

4.5 Structure of nucleic'acid_(DNA & RNA)

Cérbohydfates o

5.1 Nomenclature, classification, formulation, stereochemistry

and chemical reactions

5.1.1 Monosaccharides
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5,1.2  Cligosccharides
-~ 5.1.3 . Polysaccharides
5.2 Teghniquc'of'test.for cqrbohydrates
Lipids ' '
6.1 Rﬁw&éahﬁtlhﬁ&_
6.2 Classification of lipids
~6.2.1 Fatty acids _
: nemenclature; structure ahd_stgreochemistry
general prbperties-(physical properties)
:- chemical propetties 7
6.2.2. .. Neutrai fats (triglycerideé)
structure and chemical reaction
. 6.2.3 Waxes
6.2.4  Phospholipids
6.2.5 Sphingolipids
6.2.6 Stercoids
cholesterol
: hormones

6.2.7 - Fat-soluble vitamins (A, D, E, . K)

- 32 -



Laboratory Works

1.

pH Measureﬁent of soclution (ééids,.bases, urine etec.)-
1.1 Glass-electrode.(pH.meter)-'
1.2 Indicators (paper and solution)
Henderébnehasselbalch equation acetate buffer phosphate buffer
Detection of protein (albumen)
3.1 Solublluty in water, 95% alcohol HCL(dil), NaOH(dll)
3.2 Color reacLlons of réactlona

3.2.1 Millqn's_reactions

3.2.2 . Xanthoproteic reaction.

3.2.3 Hopkins—Cole reaction

3.2.4 _Biuret reaction

3.2.5 Ninhydrin reaction
3.3 Precipitation reaction

3.3.1 Stfong acid and alkali

3.3.2 Metallic salts e.g. dill HgCl,, Pb(CH3C00)s,

AgNO3;, CuSOy, FeCls

3.3.3 Alkaloidal:reagents.e.g. piéfic acid, trighloroaéetic
acid, tannic acid, phosphotungstic'acid and trichloro-
" acetic acid . '
3.3.4 Salting out of protein by (NHM)QSOH
Detectlou of amlno acid
4.1 Solubility in water, 95% alcohol, HCl(dll) NaOH(dil)
4.2 = Color reactions of proteins
4.2.1 Hoffmann reaction {(ryrosine)
4.2.2 Hopkins-cole test (tryptophan)
4.2.3 Nitroprusside test (sulphydryl group of amino acid)

4,24 Folin's test (tyrosine, tryptophan)

4.3  Paper chromatography

Detection of protein in milk

Enzyme activity {(enzyme ptyalin)

6.1 Powder of enzyme ptyalin

6.2 Agent influencing of enzyme activity

6.2.1 Temperature



10.

11.
12,

6.2.2 Acids and alkalis

Detection. of monosaccharides and digaccharides

7.1
7.2
7.3

7.4

Moliéch's-test (d-naphthol reaction)
Phenyhydrazine test (osazone test)
Reduction test

7.3.1 Fehling's test

7.3.2 Benedict's test

7.3.3 Barford's test

Coloxr test for pentoses

7.4.1 Tauber's benzidine tesf

7.4.2 Bial's orcinel hydrochloric acid reaction

C7.4.3 Aniline test

Color test for ketohexose
7.5.1 Selivanoff's test (resorcinol test)

7.5.2 Fermentation test

Detection of polysaccharides (starch)

A

2
3
N
5
6

o o0 o & 0 o X

)

Microscopic examination

Solubility in hot and cold water

Todine test

Reduction test with Fehling's and Benedict's reagent

Cellulose (filter paper, absorbent cotton and cleansing tissue)
Solubility din water, aqueous HCl and NaOH and CS5;

Reduction test

Identification of unknown carbohydrates

9.1
9.2

Monosaccharides

Disaccharides

 Detection of lipids (olive oil, lard and fatty acids)

10,1 Solubility in water, dil, acid, dil. alkali, cold and hot
alcohol, benzene, cholroform, ether and carbon tetrachloride

10.2 Microscopic examination of fat crystals (lard)

10.3 Reacrion of fresh and rancid oils with litmus

Emulsification

Saponification of fat and determination of saponification number
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Ch 452 BIOCHEMISTRY 11

1. Digestion and absorption form the gastrointestinal tract

i.1 Digestion in the mouth

1.2 Digestion in the stomach

1.3 Pencrearic and intestinal digestion
1.4 The bile

1.5 Absorption of carbohydrate

1.6 'Absorption of fafs

1.7 Absorption of amino acids

2. Biological oxidation
2.1 The free energy of oxidation-reduction reaction
2.2 Hipgh energy compounds e.g. ATP, creatine phosphate, carbamyl
phosphate
2.3 Formation of ATP
2.3.1 At the substrate level
2.3.2  Through oxidative phosphorylation (respiratory chain)
3. Metabolism
3.1 Remarks of metabolism
3.2 Metabolism of carbohydrates mechanism, enzymes, regulation
and localization
Glycolysis (embden-meyerhof pathway)
Krebs' cycle {(tricarboxylic acid cycle)

Glycogenesis

The hexose monophosphat shunt (pentose phosphate cycle)

MR NN NN

1
2
3
o Glycogenolysis
5
6

Gluconeogenesis

b W W W W L W

2.7 Photosynthesis
3.3 Metabolism of iipids {enzyme, regulation and localization)
3.3.1 Oxidation of fatty acids
3.3.2 Oxidation of even—numbered [atty acids (bata oxida-
tion)
3.3.3 Oxidation of odd-numbered and branched-chain fatty
acid
3.3.4 Biosynthesis of lipids (fatty acids)
3.3.5 Ketogenesis
3.3.6 Fatty livers
3.4 Metabolism of protein (enzyme mechanism, regulation and

localization)
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3.5

3.4,1 Metabolism of the amino group
3.4.2 - Transamination

3.4.3 Oxidative deamination

3.4.4  Ammonia transport

3.4,
3.4.

Urea cycle

(%]

o

Other products of nitrogen metabolism
- uric acid

~ creatine and cratinine

Metabolism of nucleic acids
3.5.1 Catabolism of purine and pyrimidine

3.5.2 Biosynthesis of nucleic acid

Biosynthesis of nucleic acid and protein

4.1
4,2
4.3
4.4
4.5
4.6

Replication and tramscription of DNA
Translation of protein

The genetic code

Utilization of amino acids For protein synthesis
Inhibitor of protein bicsynthesis

Regulation of protein biosynthesis (the theron concept)

Body fluids

5.1

5.3
5.4

Water metabolism _

5.1.1 Body water and its distribution
5.1.2 Extracellular fluid

5.1.3 Intracellular {luid

Blood

5.2.1  Compositicn of blood

5.2.2 Enzyme in blood

5.2.3 Mechanism of blood clotting
5.2.4 Hemoglobin

Lymph -chemical composition of lymph
CerebrosPinal fluid

~ chemical compogition of cerebrospinal fluid
Sweat -chemical composition of sweat
Tears -—chemical composition of tears
Urine

5.7.1 Formation of urine

5.7.2 Composition of urine

- 36 -



Laboratory Works

1.

Salivary digestion

1.1

3.3
Urine

4,1

4.2
Urine
5.1
5.2

5.3
5.4
5.5

Acid-base reaction of galiva

(test the reaction of the filtered saliva by pH paper)
Test its solubility in water, dilute acid and alkali

Test for'protein in saliva

(by color reaction - Million's reaction and Biuret test)
Test for chloride

Comparison of the digestive activity of dialysed and whole

saliva

Ceneral properties of bile (color, odor, reaction to litmus)
Test for bile pigments (Gmelin's test, Fouchet's test)
Surface tension test (Hay's test)

Influence of bile on digestion of fats

Determination of specific gravity of whole blood and plasma
(copper sulfate method)

Formation of crystalline derivatives of hemins

(llemin crystals, hemichromogen test)

Color test (guaiac test, benzidine test)

1

General characteristics of normal urine (volume coler, pll,
specific gravity and solid content surface tension)
Quantitative determination of titratable acidity of urine
1T

Detection of glucose (Benedict's test and Fehling's test)
Detection of protein

(Coagulation test, Robert's test and Heller's test)
Detection of acetone (nitroprusside test)

Detection of bile pigments (Gemlin's test and Huppert's test)

Detection of blood (guaiac test and benzidine test)

Vitamin C in fruits

Vitamin A and carotens

Vitamin B
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Ch 433 ORGANIC CHEMISTRY ITI

1,

Principle and applicétion of organlc spectroscopy

1.1 . Ultraviolet and vissible spectra

1.2 Infrared and Raman spectré 7

1.3 Nuclear magnetic resonancé épectra

1.4 Mass spectra o _ _

1.5  Structure elucidaﬁion by joint application of UV, IR, MR
and mass spectroscopy '

Illustration of organic chemical principie thrbugh the'synthesis

of some important and biological active matural products '

2.1 Vitamin A

2.2  Estrone

2.3  Progesterone

Practical course: some advanced technigues in modern organic

chemistry , '

3.1 Extraction of_caffeine-from tea

3.2 Extraction of chlorophyll from leaves

- 3.3  Synthesis of suitable substances

Ch 461 FOOD CHEMISTRY

Ch 462 APPLIED CHEMISTRY I

Ch 463 APPLIED CHEMISTRY IT

Ch 471 CHEMISTRY FOR SCIENCE TEACHER
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Workiug Schedule
for
Japanese Specialist in Chemistry
in

Four Teacher Colleges in the West
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WORKING SCHEDULE
FOR
JAPANESE SPECTALIST IN CHEMTSTRY
N
FOUR TEACHER COLLEGES IN THE WEST
5th FEBRUARY ~ 3lst JULY 1979

Week I (Mon. Sth - Sat. 10th Feb. 1979)
1. study of chemistry curriculum for Higher Cert. of Educ. level:
General Chemistry 1 & II.
2. Preparation of laboratory guideline for General Chemistry 1
& IT.
3. General Study of Petchburi Teachers College: Chemistry Labo-
ratory room and the library.
4, Petchburi tour: Art and some ancient places (Saturday)
5. Meeting with science teacher of Petchburi Teachers College.
Week TT (Mon. 12th - Sat. 17th Feb, 1979)
1. Study of Gemeral Chemistry T & II (cont.)
2, Préparation of laboratory guideline for General Chemistry 1 &
TT. {(cont.)
3, Study of chemistry curriculum for Higher Cert. of HEduc. level:
Chemistry of Life
. Preparation of laboratory guideline for Chemistry of Life.
High certificate L.
5. General study of Petchburi Teachers College and teaching pro-
blem of student-teaching.
6. Cha-Am and Hua-Hin tour.
Week ITT (Mon. 19th - Sat. 24th Feb. 1979)
1. Study of chemistry curriculum for Bachelor's Degree level: In-
organic Chemistry I.
2. Preparation of laboratory guideline for Inorganic Chemistry 1.
3. General study of Jombung Teachers College and problem of sci-
ence teaching.
Week IV (Mon. 26th Feb., - Sat. 3rd March 1979)

1. Study of TInorganic Chemistry I {cont.)
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2. Preparation of laboratory guideline for Inorganic Chemistry
I. (cont.)

3. General study of secondary school in Petchburi.

Week V (Mon. Sth - Sat. LOth Match 1979)

1. Study of chemistry curriculum for Bachelor's Degree level:
Organic Chemistry T,

2, Preparation of laboratory guideline for Organic Chemistry T,

3. Suggestion of problems and procedures for rescearch, according
to Sc¢.351:; Rescearch in Science,

4. General study of Nakornmpathom Teachers College and problem of

science teaching.

Week VI (Mon. 12th - Sat. 17th March 1979)
1. Study of Organic Chemistry I. {cont.)
2. Preparation of laboratory guldeline for Organic Chemistry I.
(cont.) '
3. General study of Kanchanaburi Teachers College and problem of
science teaching.
Week VII (Moun. 19th - Sat. 24th Marech 1979)
1. sStudy of chemistry curriculum for Bachelor's Degree level:
Physical Chemistry T.
2. Preparation of laboratory guideline for Physical Chemistry I.
3, Study of problems of science teaching in secondary school in
Petchburi.
Week VIII (Mon. 26th - Sar. 31st March 1979)

Week

1. Study of Physical Chemistry I. (cont.)
2. Preparation of laboratory guide line for Physical Chemistry I.
(cont.)

3. Tour of pineapple factory and Kangkrachan dam.

IX-XIV (Mon. 2nd April — 12th May 1979)

Preparation of equipment/instruments and chemicals for chemistry

laboratory.

XV (Mon. 14th - Sat. 19th May 1979)

Week

Workshop of chemistry laboratory for Higher Cert. of Educ. level.
Participants: Chemistry teachers from 4 teachers colleges. Col-

leges: P,T.C., J,T.C., N.T.C., K.T.C. (1 2 for each college)
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Week XVImXVii {Mon. 21lst May = Sat. 9th June 1979) |
Workshop of.chemistry laboratory for_Bachelor‘s_dégree level,
Week XVIIT-XX (Mon, 11th — Sat. 30th June 1979)
1. Workshop of production, direction and maintenance of equip-
ment/instruments. - _ _
2. Preparation of hdndboqk for production, direction and maln-
Ltenance of equipment/instruments,
Week XXI-XXIV
1. 7Preparation of textbooks for chemisty (particularly) of both
levels.
2. Lecture and discussion on some points in chemistry contents
of both levels.

3. BEducational tour in neighboring provinces.
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An TIntroduction to the Department
of

Teacher Education
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X, - Structure of the Ministry of Education

The‘Ministry of Fducation consists of four offices, one institu-
tion and ééﬁen'depértments, namely
1. ‘The Office of the Secretary to the Minister.
Of fices 2. Thg Office of the Under-Secretary of State for Educa-
tion,
3. The Office of the Private Education Commission.
4, The Départment of General FWducation,
5. The Department of Vocational Education.
6. The Department of Physical Education.
Depts, 7. ‘The Department of Teacher Education.
8. The Department of Educational Techniques.
9. The Department of Religions Affairs.
10. The Department of Fine Arts. _
+11. JInstitute of Techrology and Vocational Education.

The Department is headed by the Director-General, Mr. Charoon
Milindra, who is assisted by two deputies, Mr. Panom Kawkamnerd and
Mr. Pote Dhanyakhan. Some of the duties and responsibilities are del-
egated to the two deputies as deemed appropriate by the Director-

General.

Office of the Departmental Secretary This division is responsible for
the following:

1. For the convenience of administrative purpose, all correspond-
ence from outside the Department is channeled through aund processed by
the Office of the Departmental Secretary,

2. Public relations in general.

3. To prepare meetings.

4, Any other assignmeﬁts that are not the responsibilities of

other divisions.

Planning Division This division is responsible for the following:

1. To provide consulting services in formulating policies and
goals of the Department's projects, and conduct evaluation in accord-

ance wich the aims and objectives of the Department and the Ministry

of Education.
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2. To prepare the annual budget of the Department, including

that of the teachers colleges.
3. To collect statistics involv1ng the work of the Depdrtment

and to conduct studies relevant to the aims and activities of the

Department.

4. To develop and prepare building design appropriate to the

needs and requirements of local conditions.

5. To provide liaison service and facilities to foreign

personnel and governments having special arrangements with the

Thai Government via the Department of Teacher Educapion.
6. To help selections of personnel for scholarships awarded by

international agencies or other sources.

Personnel and Administrative Division This division is responsible

for the following:

1. To recruit and allocate teaching personnel for the teachers'
colleges under the control of the Department.

2. To process requests for transfer, retirement, and disciplinary
actions.

3. To orpanize grade-promotion examinations held on a yearly
basis for officials serving the Department.

4, To keep official cumulative for personnel work,

Financial Division This division is responsible for the following:

1. To avthorize payments by the Department, and teachers col-
leges from budgetary and other sources concerned,

2. To procure equipment and furniture for the Deparrment's cen-
tral office including provision of proper maintenance.

3. To draft and examine legal contracts involving construction
and procurement of equipment and supplies.

4. To provide welfare services and assistance to personnel of
the Department.

5. To effect internal auditing of the Department's accbunts and

to provide services for the Govermment Auditing Bureau.

In-service Teacher Education Division This division is responsible

for the following:
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1. 7o manage in-service teacher education programmes for teachers
who wish to upgrade their academie and professional status. These pro-
grammes include,

1.1 Direct teaching programme for in-service teachers.
1.2 Organization of examinations for teachers who have tor-
minated courses and teachers who have done study on their own.
1.3 Issuance ol the certrificates in education for two levels
of achievement, i,e.
- the Certificate in Education for 2 vyear stﬁdy
- the Certificate for Secondary School Teachers

2. To perform as a central registrar for all teachers colleges.

Teacher Education Division This division is responsible for the fol-

lowing:
1. To procure and develop sites for teachers colleges.
2. To prepare plans for enlarging or merging teachers colleges.
3. "To procure equipment and furniture for teachers colleges.
4, To organize entrance examinations, analyse examination ques-
tions, and make follow-up studies of the graduates.
5. To administer scholarships and grants for teachers colleges.
6, To promote joint recreational and cultural activities for

students from various teachers colleges,

Supervisory Unit The unit is responsible for the following:

1. To develop curricula consistent with the aims of the Depart-
ment of Teacher Education, and the National Scheme of Education.

2. To organize seminars and conferences for the purpose of pro-
moting cooperation and professional competency among teaching person-
nel of teacher education.

4

.

To carry out research work related to teacher educatioun.
5. To develop educationmal innovation and technology in the field

of teacher education.

6. To maintain and develop the necessary standards as regards

teacher education.
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1I. Historical Development of Teacher Fducation in Thailand

The History'of'modérn'teacher education in Thalland is dated back

Lo l89? in the reign of King Chulalongkorn. Like many develcpment
ventures at that time, the first teacher aducation programme was run

by an English'man, Mr, C.M. Greenrod as headmaster. The record showed

that he began with only three students enrolled in a two-year course.

The first formal school offering the graduate of grade 10 a three
year course which led to an elementary certificate of teacher educa-
tion was founded in 1896. Seven years later, & similar school offer-
ing an additional two-year course to the tolders of the elementary
certificate of teacher education was established. 1In the same year,
another school for elementary teacher education was set up for rural
students.

Unfortunately, all the students enrolled in these proglammes were
male. It was not until 1913 when the first elementary teacher educa-—
tion school for female students was organized. Some twenty-four years
later three more of such school were added to the Tist.

In 1915, the secondary teacher education school was amalgamated
with Chulalongkorn Givil Service College which was to become known
later as Chulalongkorn University.

In 1941, a coeducational teacher education school was initiated.

In 1947, a teacher education school for home economics and kinder-~
garten was open.

Farly 1950's saw a marked development of teacher education in
Thailand. With the support from UNESCO and the United States Govern-—
ment, the Ministry of Education was able to develop the staff needed
for the implementation of teacher educatidn programme on a nation-wide
basis.

Ia 1954, the Dépattment of Teacher Education was created in the
Ministry of Education. The elevation from the status of a division in
what was the Department of Primary Education to that of a department
was to respond to the need and demand for qualified teachers, and also
to set the stage for a major reorganization of the teacher education
system. The work began with expansion of the teachers colleges already

in existence as well as the establishiment of new ones. Some small



teachers colleges were either closed down or merged with others, The
college of education, which is a degree granting institution, was also
set up to prepare teachers for the upper secondary schools.

As a result of another reorganization of the Department of Teacher
Education in early 1973, the College of Rducation with its branches
(cight in number) were grouped to form whal was equivalent to a depart-
ment within the Ministry of Education. 1In 1975, all Colleges of Edu-
cation became a universily under the control of the Burean of State
University.

There are altogether 45 institutes engaged in preparing teachers
to meet the need and demand of the whole counfry. Of this number, 36
are teachers colleges under direct administrative countrol of the Miu-
istry of Education, and the remaining faculties of education of varicus
universities under the Office of University Affairs - an authority
having the status of a ministyry. Teachers colleges with the exception
of 6 are situated in the rural areas. The mapping is such that there
is at least one teachers college for every two neighbouring provinces.
On the university side, 5 of the 9 universities offering a programme
in teacher education are located in the provinces outside Bangkok.

The total number of teaching stalf in all 45 institutes in 1977
is 6,6482 of which 4,790 are employed by the Department of Teacher
Training of the Ministry of Education and 1,858 by the 0ffice of Uni-
versity Affairs. About. two-third of these teaching staff have quali-
ficatiouns not higher thau a bacheior's degree.

The number of the graduates [rom all teachers education insti-
tuteg in 1977 is about 67,000. These figures are broken down accord-
ing to programme levels as follows: about 37,000 for lower certifi-
cate; 20;000, for higher certificate and diploma; 11,000 for bachelor's
degree; and 370 for post graduate. Out of this total graduate output,

about 57,000 wost of whom had qualifications below a bachelor's degree

There are 72 provinces in Thailand.

2 All statistics quated in this section of the report are taken from
npducation Statistics for 1977", Department of Teacher Training,
Ministry of Education, and also "Statistics on Higher Education for
1977", Office of University Affairs, (unpublisbed).
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had gone through the teachers colleges of the Ministry of Education,

while about 10,000 with a bachelor's degree or higher were produced by
the universities. Added to these figures, about 6,000 "unqualified
teachers™ who had successfully participated in an in-service teacher
education programme were awarded either a higher certificate or a
teaching diploma by the Division of In-service Teacher Education of
the Department of Teacher Education. _

In terms of the numbers of enrolments and graduates, the geograph-
ical areas served, the scope and diversity of activities, the Depart-

ment of Teacher Training is effectively the key authority of teacher

education in Thailand.

National policy on Teacher Education

The National scheme of Education 1977, an official document on
the broad policy of national education, has been drawn up to bind
every govermment in power to follow the same.long term policy on edu-
cational development. In respect of teacher education, this document
stipulates that "The state shall be responsible for the provision of
teacher education for all levels and shall be charged with the prepara-
tion of teachers to meet the need and demand for teachers of all
educational institutes in such a way the objectives of the National
Scheme of Education are fully realized". Also "The provision of teacher
education shall be in the form of higher education. However if necessary,
teacher education institutes may provide teacher education in the form
lower than higher education to fulfil the needs of local conditions."

The Fourth National Plan of Social and Fconomic Development maps
out the specific policy on teacher education inte five points, viz,

1. There shall be effective coordination in all teacher educa-
tion activities and ameng all educators from all types and levels of
education“to facilitate the preparation of teachers and teacher educa-
tors for the development of national education at all levels.

2. Teacher education shall be developed and expanded in such a
way that teachers will be trained to play a wider role in the rural
areas. '

3. Every teacher education institute engaged in the preparation

of teachers shall be a centre for in-service teacher education to up-
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grade and update in-service teachers as an alternative to the twilight
programme which must be curtailed and eventually replaced.

4. Curriculum development of teacher education shall be relevant
to real situations and local needs and at the same time correspond to
the curricular of primary and secondary schools,

5. Staffl development Lo increase knowledges and efficiency of

the teaching stalf for teacher education shall be carried out.

Work Plan Implementaltion of the Department of Teacher Education

Generally speaking, universities faculties of education involved
in preparing teachers are based on the model of western universities.
The teachers colleges in contrast to the former, have been developed
within the context of educational development under local conditions.
Under the direct administrative control of the Ministry of Education,
the teachers colleges have been able to adapt themselves to the various
needs created by the introduction of changes in the education system,
such as new curriculum and increasing enrolments in primary and sec-
ondary school etc.

The Department of Teacher Education in effort to implement its
plan based on the MNational Scheme of Education and the Fourth National
Economic and Social Development Plan puts emphasis on five working
area:

1 Pre-service Teacher Education

2. In-service Teacher Education

3. Provision of Technical Services to Community

4. Research and Development

5. Promotion and Preservation of National Identity, Art and

Cultute in the Thai Context.

First Area - Preparatioun of teachers

The 36 teachers colleges are charged with the direct responsibi-
lity to prepare teachers for nursery, primary and secondary schools.
Under the current system, there are three levels of teacher education,
The table below gives the prerequisites of the student imput to each

training level, the qualification avarded and the expected performance

of the graduate output.
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have been terminated before the end of 1982,

Qualification of Qualification |Expected performance
Level the student input awarded of graduate output
1. 2 yrs.| Graduates of lower Lower Teaching in primary
course | secondary school . Certificate classes
'“ — M T
2. 2 yrs.| Graduates of nigher Higher Teaching in lower
course| secondary school or Certificate secondary classes
lower certificate
programmne
3. 2 yrs.| Graduates of higher B.D. Teaching in‘higher
course| certificate programme secondary clagses
It has been projected that the lower certificabte programme will

while the higher certifi-

cate and degree programmes will continue to be the main activities of

all teachers colleges.

The four-year period in the fourth National

Economic and Social Development Plan has seen all teachers colleges

concentrating their effort and atteation on the quality of their

graduates and the number of students input more closely related to job

demand.

Second Area - In-service Teachers Education

The result of a survey conducted in 1975 shows that there were

about 80,000 unqualified teachers engaged in active teaching service.

As the govermment has no plan to terminate the employment of these un-

qualified teachers, the Department of Teachers Education through the

Division of In-service Teacher Education is committed to a long-term

project to provide in-service teacher education to ungqualified teachers.

Under the scheme of this project, an unqualified teacher may do a

study on his own or attend an in-service training course offered dur-

ing a school vacation,

In either case, he is expected to take a series

of examinations which would earn him a certificate in education or a

teaching diploma.

The following table gives the numbers of teachers

who received in-service training and passed examination on the subject

which individual traipnees applied in 1976 and 1977.

The number of

successful candidates does not correspond to the number of teachers who

become qualified teachers, since each trainee is expected to pass ex-

amination in several subjects before he is awarded a certificate in

education or a teaching diploma,
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Years Number of Number of successful

Trainees candidates
1976 53,451 38,591
1977 45,735 31,709

Third Area - Provision of Technical Service to Community

The Department of Promoting Technical Service for Development of
the Ministry of Interior and the Division of Non-Formal Education in
the Department of General Education of the Ministry of Education are
two main organizations which provide vocational and non-formal educa—
tion to the adults in the rural areas. In spite of the extensiveness
of their programmes, therve is still room for participation by other
organizations both private and govervmental. Almost every provincial
university and college have run projects which provide services and
education to its local populace. Among 36 teachers colleges, 25 have
already launched about 90 such projects. Some of these projects are
for examples.

— Project to combat against diseases

— Project to improve the quality of drinking water

— Project to fight against drug abuse

—~ Project to prevent environmental pollution

— Project to promote fresh-water fishery

— Project to encourage cultivating forests

- etc.,

Fourth Area - Research and Development

At the vate of modern concepts of education planoning being ac-
cepted and tramslated into practice, the need for active resgearch has
become more and more obvious, Thirty teachers colleges are now en-
gaged in educatjonal research the topics of which are diversified in
nature and cover various aspects of teaching and learning. Almost
without exception, these research activities are operated on a small
budget and receive no financial support from outside sources. In most
cases research results are published in the form of a pamphlet and
presented for discussion at meetings and seminars organized by teachers

colleges. The Division of Plamming in the Department of Teacher Educa-
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tion maintaing a ‘team to Carry out” basic. research in order to obtain

data for the plannlng of teacher education.

Fifth Area - Promotlon and Preservatlon of Art and Cultura

_ Generally sPeaklng, the promotion and preservatlon of art and
culture come under the dirvect responqlbllnty of the Department of Re-
" ligious Affairs ‘and’ The Department of Fine Arts both of which are under
the Ministry of ‘Education., Due to pauc;ty of resources and pQrsonnel:
‘combined with vast needs to be fulfiiled, pafticipation:and contribu-
tion.by both private and other gévefhmental units are welcome by the
Ministry of Education. The concept of the teachers college as an in-
stitute for supporting cultural activities_énd arts is cleafly épelled-
out by Teachers College Act 1975, |

TheiaCtiﬁities to promote art and culture organized by teachers -

¢colleges have fOuﬁd expression in several forms such-as éxhibition;

Sunday school, drama, project, local literature and folklove.
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Table 1. The Enrollment of Each Teacherszcdllege.from 1977 to . 1979

No . " Teachers College 1977 1978 1979
1 Chantarakasem 2,Q72 2,590 15544
2. " Bansomdet 2,?33 ' '1;528 | 1,425
3 + Sﬁénsunanta 1’332-. 1,134 lf576
& Suandu;it | 1;778 1,%17 1,415

© § | Pranakorn = | 1,805 1,411 | 1,528

6 | Thonburi o | 833 753 . 880
7 | wakornpathom 1,602 | 1408 | 1,168
8| vara 1,821 | 1,797 | 1,527
9 | Sonpkla - 2,225 2,165 1,941

10 Nakornsitammarat | 2,128 2,181 1,835

i1 Surattnani . o 629 729 827

12 Puket ' 1,279 1,132 1,190

13 -_ Mooban Chombueng, Rajburi 1,436 1,270 3,139

14 ,.:Kgnchanaburi . . 870 946 . 960

15 /|  Petchburi 1,408 1,001 : ‘: 907

16 | Tepsatri, Lopburi 2,068 1,738 1,480

17 : Ayuttay; | 1,801 1,670 1,856

18 Petchaburiwittayalongkorn 1,527 1,428 1,515

19 | Piboonsongkram, Pitsanulok 2,228 2,174 2,063
20 |  Petchboon - | 867 883 900
21_. Kampaengpet o 584 694 1,001
22 | Nakornsawan 2,607 2,321 1,767
23 Uttaradit : 1,721 1,613. 1,540

24 Chiengmai :. \ 2,377 2,194 2,114

25 | Chiengrai 1,33 | 1,409 1,326
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No.

Teachers College 1977 11978 1979
:26 Lanpang 1,790 1,478 1,458
27 |  Udorntani 2,840 2,676 2,353
28 Sakonnakorn 2,220 2,118 1‘,840.
29 Loey 1,207 1,264 1,203
3j0 Ubonrajatani 2,628 2,604 2,243
3t Mahasarakarm 2, 609 2,707 2,570
312 Nakornrajasima 3,211 3,080 2,466
33 Burirum 2,870 2,503 2,264
34 Surin 1,639 1,757 1,820
35 Chacherngsao 1,651 1;&42 1,098
36 Chantaburi 1,058 1,192 1,097

Total 64,390 59,15—23 55,836
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Table é Teaphing Staff:of Eégh Teachers College from 1977 to }978.

_ . Year -
No. Teachers College
1977 1978
1 Chéntarakasem | 184.. 251
2 Bansomdet 229 284,
3 Suansunanta 231 269
4 Suandusit 4229 276
5 Pranakorn ' 174 222
6 Thonburi 98 L46
7 -Nakofnpathom 169 200
8 Yala | 119 © 142
9 Songkla 164 215
10 Nakornsitammarat 129 157
11 © Suratthani 45 14
iz Puket 97 153
13 Mooban Chombueng, Rajburi 108 145
14 Kanchanaburi 61 90
15 Petchburi 160 184
16 Tepsatri, Lopburi 156 179
17 Ayuttaya 150 199
18 Peltchaburiwittayalongkorn 162 150
19 Piboonsongkram, Pitsanuleok 156 238
20 Petchboon , 52 72
21 Kampaengpet 52 63
22 Nakornsawan 158 186
23 Uttaradit 138 157
24 Chiengmai 193 731
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Year

No. Teachers College e — I
) 1977 1978
25 Chiengrai "79 102
26 Lampang 105 132
27 qurntani 137 160
28 Sakounnakorn 113 133
29 Loey 54 77
30 Ubonrajatani 138 169
31 Nahasarakarm 147 190
32 Nakornrajasima 165 197
33 | Burirum 144 176
34 Surin 75 104
35 Chacherngsao i26 152
36 Chantaburi 93 111
Total 4,790 6,026
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. Table 3 Projeﬁﬁio _ _ _
: Educational Development Plan (197

n of Enrollment.EaSed'éﬁ-fhétfédtth
7 - 1981)

Academic year | . _ _ 1 o 7
| 1976 | 1977 | 1978 | 1979 | 1980 | 1981
Level. Grade o : : T -
Certificate | ist year [15,112 |12,410| 7,670 | 6,006 3,062 | -
ind year |24,128 |15,112| 15,196 | 7,828 | 6,006 | 3,062
Total 39,240 | 27,522 | 22,866 |13,834 | 9,068 | 3,062
Higher lst year | 14,519 {18,421 17,836 |18,912 23,015 | 30,357
Certificate ! AT AR BT
' 2nd year |11,641 |14,519 | 14,421 {18,518 {18,912 | 23,015
Total 26,160 | 32,940 | 32,257 |37,430 |41,927 | 53,372
Bachelor's | lst year | 1,050 | 1,230] 2,917 | 2,190 | 2,210 | 2,750
Degree . . A o
20d year 856 | 1,050] 1,383 | 1,590 | 2,190 | 2,210
Total 2,000 { 2,280| 4,300 | 3,780 | 4,400 | 4,960
Total 67,400 | 62,742 | 59,423 | 55,044 | 55,395 | 61,394
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of Enrcllment based on the Fourth Educa'tioﬁal Develoymeﬁt ,'Pla._n

Projection
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The Major Subjects Offered in Each Teachers College 1978
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Major Subjects

Teachers Colleges

Kampaengpet
Nzkorusawan

Uttaradit

Chiengmai

Chiengrai

Lampang

Udorntani
Sakonnakorn

La=zy

Ubonrajatandi

Mahasarakarm

Nakornraiasima

Burirum

Surin

Chacherngsao

Chantaburi

22
23

21

24

25

26

27
2

29
- 30

31

32

33
34

35

36
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TII Curricula

Teacher Rducation Curriculum

I. Principle and Rationale

In 1974, the teachers colleges under the responsibllity of the
Department of Teacher Education offered a new programme leading to a
Bachelor's degree in Education. Previously these Golleges had offered
only a Certificate of Education and a Higher Certificate of Education.
As a temporary measure the Colleges borrowed the B.Ed. curriculum of
SriNakarin Wiroj University but the Department of Teacher Education
appointed a Committee to plan a new B,Ed. curriculum for the exclusive
use of the teachers. The three main areas of this curriculum.comprise
general education, professional training, and specialised programmes
which are expected to have a positive effect on education in general,
as well as the economy and the social structure of the nation. This
curriculum, however, has to follow the academic requivements laid down
by the Bureau of State Urniversities.

The new Teacher Education Curriculum was aimed at producing
teachers who have knowledge, ability, skill, and attitudes which lead
to a better understanding of their own role and duty in the environ-
ment and society., Such teachers will also have the ability to épply a
knowledge and understanding of the teacher's role to improve education
for life and society. This must be compatible with the situations and
counstraints of the nation,

TI. Guidelines for Curriculum Planning

In developing the teacher education curriculum, the first consid-
eration was a study of the following economic and social trends which
effect teacher training:

— Social and ecconomic conditions in rural and urban areas.

- Living and earning by means of agriculture and industry

-~ The national socio-economic plah

- Government and political institutions

- Cultural and religious institutions

- Changes in science, technology, and population patterns

— Changes occasioned by outside impacts, and affecting thoughts,

valueg, philosophy and culture
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—- Educational theory and policy, velated to educational problems
(original “Ydeology")

- Educational research in general, but with special reference to

teacher education.

These guidelines used in the planning stage of the teacher educa-
tion curriculum are intended to serve the real needs of Thai society.
Objectives

The teacher education curriculum of the Teacher Education Council
aims at the following objectives to serve the needs of Thai society.

i) To encourage student teachers to improve their knowledge,
ability and respeonsibility for a future career in the teaching pro-
fession.

2) To be conscientious, and to serve as an example of attitudes
which are accepted by society, |

3 To maintain good personal habits, to be honest and industri-
ous, and to adopt standards appropriate to the teaching profession.

4) To be keen to search for knowledge, to be creative, and to
be aware of social problems; and to develop skills which might be the
useful in solving those problems,

5) To improve both physical and mental health for the benefit
of both the individual and the community as a whole,

6) To establish good working habits, with the correct degree of
respect for others, and lack of selfishness.

7) To develop loyalty and confidence in the Nation, Religion,
and the King for the benefit of national security.

8) To develop further the democratic way of life through at-
titudes aud understanding of the country and government.

9 To understand fully the national identity and culture of the
Thai people, while at the same Lime developing an awareness of the
culture of others.

10) To develop an attitude in which material progress is achieved
with the proper use of scientific and technological aid, bui at the
same time preserving the natural environment,

11) To promote skills and attitudes, together with the necessary

knowledge, for a programme of local, social, and economic development

throughout the country.
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Structure of

1)

The

tional areas

2)

3)

follows:

4)

a)
b)
The
a)

b)

The

a)

b)

The

minor study:

the Curriculum
curriculum is designed to train teachers for two educa-
as follows: '

an integrated primary and secondary education programme
early-childhood education

curriculum covers two levels of attainment:

The Higher Certificate of Education, for which the minimum
requirement is 70 credits and a minimum study period of
4 semesters.

The Bachelor's Degree in Education, for which the minimum
requifement is 65 credits and a minimum study period of

4 gemesters.

curriculum is divided into three broad areas of study, as

General Education: consisting of division of languages,
humanities, science, social sciences and practical edu-
cation.
Professional Traiming: consisting of all education
courses, including theory, prianciples, techniques,
methods, and strategies, as well as actual teaéhing précv
tice aimed at improving the efficiency of the teaching
profession.
Speciaiised Program: this is desighed for trainee
teachers who wish to prepare for some branches of special
education, and will consist of subject areas, content
materials, and details from other areas which are applif.
cable to the specialisation.

Certaiun courses from each of these groupé will ber
open ko all students as elective courses,

following 18 subjects will be offered for borh major and

Thai Agriculture
English Home Economics
Geography Physical Education
History Health Education
Physics Music



Chemistry Drana

Biology Library Science
Mathematics Art Tducation
Special Education Early Childhood Education

Additionally four subjects ave offered as "broadfield" pro-
grams:
" Secial Studies General Science

Science Practical Arts

And two subjects are offered for Minor study only:
Islam Handicraft

5) Division of the curriculum according to clearly-defined lev-
els.

The curriculum is divided into two levels. These are the Higher
Cerrificate of Education, which will be known as the lower level, and
the Bachelor's Degree of Education, which will be known as the upper
level. FEach level is to be taken as a complete programme, with stu-—
dents who graduate thervefrom ready and well-prepaved to take up a
career in teaching, or, alternatively, to continue their education at

the upper level if they meet the requirements or regulations of entry.

6) Breakdown of credit points is as follows:

General |[ProfessionaljSpecialised| Free
Level . I . Total
Education| Training Program jElectives
Higher Certificate 94 24 22 _ 70
of Education
Bachelor's Degree 16 18 25 ' 6 65
in Education |
Total 40 42 47 6 135

7) Relative weightings of major, minor and broadfield studies

Level Major | Minor | Broadfield
Higher certificate of Education 14 3 22
Bachelor's Degree of Education 18 7 25

Total 32 15 47
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Curriculum Reform and Teaching Qualifications

Rationale
The teacher education curriculum for both the Higher Certificate

of Education and the Bachelor's Degree programme has been extensively
revised by the Teacher Rducation Council since 1974, Among other
changés it was necéssary to revige the programme for the Certificate
of Education for its assimilation into the teacher education systgmias
a whole. The reforming process has alsc involved a change to semester
system as used in the RBachelor's Degree programme, while changes in
both centent and structure ﬁere necessitated for the requirements of
the higher secondary programme (M.S5. 4-53).

Some changes were made in the total number of credlts, and in
subject content, At the samt time teacher education students were
allowed to select certain subjects according to their aptitudef In
general, however, the overali struéture of the programme remained un-

changed except for the number of credits alloted for English Courses.

Structure

All courses were classified in three major categories: General
Educations, Specialised Subject and Professional Training for Teacﬁers.

General FEducation courses were those offered in the Liberal Arts
Programme, and emphasiscd content and general knowledge necessary to
the students' future life, as well as their teaching career and the
process of learning.

Specialised Subjects are defivned as courses which provide train-
ing for future use in specific areas. Students are encouraged to se-
lect courses in accordance with their aptitude and interest, Such
courses would also be necessary for those who would be teaching in the
elementary schools. (At the present time teachers able to teach these
subjects adequately are very much in demand.)

' Professional Training covers both theory and practice in teaching,
and covers methodology and teaching-learning process. These are re-

quired courses for all teachers,

Preparation

The minimum number of credits required in programme is 87, com-

prising 49 for General Fducation, 24 for Specialised Subject and 14
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for Professional Training., Of the 24 credits for Specialised Subject

16 are gained through requived courses and the remaining 8 from elec-

tive courses.

Level General | Specialised Subject |Professional
Education -
Certificate 49 16 8 14 87
Objectives

The objectives of this programme are that, with two vears of

training beyond secondary level (M.S.3) those who successfully complete

the course will be able to teach in elementary schools, and should

possess the

1)

2}

3)

4)

5)

6)

1)

Be

Lo

Be
Be
Be
to

Be

following qualities:—

well educated in all three areas of the programme, and able

apply their knowledge to both teaching and living.

creative, and have an interest in acquiring new knowledge.
aware of their own interests and aptitudes.

able to understand children and youug people, and be able
teach and supervise them.

able to use¢ locally available resources to make a worth-

while contribution to both the school and the community.

Be

able to appreciate the importance of their task, and to

undertake it in a responsible manner.

Respect national values, morality and culture.
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The Preparation'of Teachers for the Automatic

Promotion‘Program and Tunctional Literacy Program

Background of the NTS R Regearch PYOJeCt
In August 1972, SEAME01 recognized the 1mp0rtance of teache1 edu-

cation as being an essential educational process to be serlously pro-
moted for Lhe comlng decade. As a result of this recognition,.
INNOTECH?, Lhe1efore, organized three meetings in Manlla, ‘the Philip-
pines, for the purpose of brainstorming about teacher education.

The first meeting, held on August 23 - 27, 1976, wag a seminar on
New Roles of Teachers in Innovative Educational Programs and Delivery
Systems. It was proposed that INNOTECH concentrate its focus of atten-
tion on Nontraditional Roles of Teachers (NTR), trying to find out
through research what these roles should be.

The second meeting, held on February 9 - 11, 1977, was to deter-
mine main principles of teacher education in the five member countries,
i.e. Indonesia, Malaysia, the Philippines, Singapore and Thailaund.
From this meeting INNOTECH approved in principle to carry out re-
searéhes.on the new roles of teachers. It was also expected that the
researches might possibly be funded by IDRC,

The third meeting, held on June 6 — 18, 1978, was attended by the
delegations of the five member countries. to plan the research activity.
Qutlines of the researches and their plans were prepared for submis—
sion to IDRC to apply for finmancial support.

In the third meeting, each country delegation was requested to
bring to the workshop descriptions of six immovative educational pro-
grams, from which two would be chosen for research in preparation for
teachers.

As for Thailand, which has participated in this project since the
very beginning, the Ministry of Education, by the Department of Teacher
Training, sent a delegation to attend the meeting, prepared and carried
out 2 innovative programs for teacher preparation {six programs wefe

presented, two of which were chosen by the meeting); namely:;

1 Southeast Asian Mivistry of Education Organization.

2 SEAMFO Regional Centre for Educational Innovation and Technology,
presently sited in Manila, the Philippines.
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1. Adult Functional Literacy Program
2. Automatic Promolion Program

The first program is concerned with non formal education, while

the second is about formal education.

Importance of the Research:

Both of the inmovative educational programs, the Adult Functional
Literacy Program and the Automatic Promotion Program, are of great
importance in counection with basic education. The first program is
concerned with non-formal education, while the second is about formal
educarion. Both programs are nationally carried out.

The success of both programs consists in the teacher, who must be
able to work in his new roles with better efficiency and in a more ef-
fective manner. According to those innovative programs, the teacher's
new.roles do not oceur by chance. Rather, systematic training is
needed to enable the teacher to understand and work in accordance with
bis new roles. The objective of this research is to find out appro-
priate and effective methods for teacher preparalion for both innova-

tive programs mentioned above,

Goal of the Research

This research aims at seeking guidelines for teacher preparation
for the Adult Functional Literacy Program and the Automatic Promotion
Program, both of which are nationally ecarried out. This is due to the
fact that the teacher plays important roles and is highly influential
over the efficiency of educaticen. If the teachers for both programs
are competent and well trained, success wlll be brought about to the
students or learners of both programs. The educational goal will thus
be attained,

In order to attain the goal, this research project has the follow-
ing objectives:

1. To study what competencies are required of the teacher of
both programs, including the priority of these competencies.

2. To study the strategy, methodology, materials and evaluation
methods to be used in the formation of the teacher's competencies

found in 1.



3. To construct teacher preparation packages in accordance with

the strategy, methodology, materials and evaluation methods found in 2.
4. To select highly effective teacher preparation packages for
further use.
5. To find out guidelines for teacher preparafion for other in-

novative programs than the two mentiloned above.

Scope of the Research _
This program is restricted only to the Adult TFunctional Literacy

Program and the Automatic Promotion Program. The way in which to de-
termine the population and sampling groups is as follows:

As for the Adult Fumctional Literacy Program, which consists of
various types of teaching staff, such as monks, pre-—service teachers,
in-service teachers, etc., it is determined that only in-service
teachers are chosen as population. Among these only those who have
passed the criterion are further chosen: those who are able rto answer
the questionnairel. Then 10 to 15% of these teachers are randomly
gampled.

As for the Automatic Promotion Program, only those schools that
have fully joined the program for six to seven grades are chosen. The
total number of these schools is about 100. Ten to fifteen per cent
of the teachers in these schools who have passed the criterion are
randomly sampled.

In practice, the sampling procedure is as follows:

1. It was started with the random sampling of two provinces from
each of the four geographical regions, adding up to provinces.

2. Then two schools in each of the eight provinces were in turn
randomly chosen adding up to 16 schools. (In practice, owing to the.
limitation of traveling and expenses, purposive sampling was used.)

3. Teachers from the 16 schools were selected in accordance with
the criterion.

4, Ar least 107 of the selected teachers were randomly sampled.

(For further detail, see Chapter ¥I1I.)

1.~ From the tryout of the vesearch instrumeats, it was found that
some types of teachers were unable to answer the questionnaire. There-
fore, criterion setting was needed to select suitable people.



Research Method

This research can be divided into four mini-reosearches, for each
of which different research methods were used as follows:
1,

The Study of Teacher Competency ‘lwo methods of study were em—
ployed.

1.1 The documentary study was employed to study only the

Adult Functional Literacy Program and the Automatic Pro-

motion Program in ovder to be the guidelines for the
coustruction of survey forms.

1.2 The survey was the carrying out of the study of critical

incidents for both programs, using the following 3 tech-

niques,

(1)  Questionmaire. The teacher was required to report
important events,

{(2) Direct Observation Form. ‘This form was used for
important events directly obsexrved,

{3) 1Interview Form. This form was used For interview in
case it was found that important events woere am-
biguous and the observer could not judge whether
such events were effective or ineffective.

Both documentary study and survey made it possible to know impor-
tant behaviors of the teacher in each program. Teacher's behaviors
were grouped and frequeuncies of the behaviors were considered teacher’s
competencies.

2. The Construction of Teacher Preparation Packages From the

study of important events, which made it possible to determine teacher's
behaviors, enabled us to determine the following:

2,1 The names of teacher competencies

2.2 Rationale and importance

2.3 Scope

2.4 QObjectives of training

Then the group of experts in comnstruction of teacher preparation

packages would help to determine:

2.5 Strategy in training

2.6 Methods of training

2.7 Learning media
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2.8 Measurement and evaluation N
Then the group of'expefts in'dohstructibn-of teaéher“pfepératioﬁ'
-péckages would start theiv wdrk, tOgéthef with the mini=tryout.

3. Tryout The whole set of teacher preparatibnzpackages:was
tried out through the use of Two-group Pre-test Post-test Design with
Randomized Approach. _ : .

4. Follow-up After the tryout of the teacher ﬁreparation.péckn
ages, follow-ups were made to see whether the trainees would show' the
expected compérencies. The methods uséd were direct observation, in-

terview and questionnaire,
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The Centers of Cultural Promotion and Preservatian

Responsible Organizer: All teachers colleges throughout the counﬁry

Principle and Rationale

Because of the present'bomﬁunication, people all over the world
can learn what happens in the foreign countries more quiékly. There-
fore come the imitations of what they are impressed in those countries.
Having seen such imitétions_in our country, it is afraid that our na-
tional culture might be ignored by our own people, and then external
influences might replage it. In order to conserve it, the cultural
centres should be established particularly in teachers colleges where
academic. service has been served for the people in community,
Objectives:

1. To preserve and promote the national identity, art aund culture
in Thal context,

2, To expand them te all people.

3. To cultivate the people especially children in the country to
follow the national identity, art and culture as their national cultural
estates,

4, To strengthen the people's belief in the three national in-
stitutions: Country, Religion and King, since the stability of the

country is regarded as the most important single factor in education.

Procedure: The procedure can be expressed in the form of
1. Exhibition
Study tour
. Drama

. Demonstration

., lLituature and folk-love

2

3

4

5. Project
6

7 Sunday school
8

the participation of seasonal festivals

Duration: The duration depends upon the activities which can be de-
vided into two categories: seasonal activities and non-seasonal activ-
ities.

1. Seasonal activities take place in different seasons,
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2, Nonnseasonal activities are arranged in any proper time ap-

proved by a teachers college.

Expected Outcomes: The natiomnal 1dentjty, art and culture are’ better

understood and w1de1y accepted by most people of the country as thelr

valuab]e cultulal estates.

EXpenses: The expenses are mostly sponsored by the -Department of Re-

ligions Affairs.
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-1V ' Some Projects

‘Project:
Serﬁice Centers to Support the Teaching of Sciences and Technol-
ogy. |

Beéﬁdnéible Orgﬁniéation:

Department of Teacher Education and the Institute for the Proméu

tion.of the Teaching of Science and Technology.

Principle and Ratignale:

According to the announcement of the Ministry of Education on the
implementation of the new curricula of Science and Mathematics preparead
by ;he Institute for . the Promotion of the Teaching of Science and
Techﬁoiogy, most schools will face the problem of the lack of teéching
materials. Recent follow-up on the implementation progfess reyeals
that the problem will continue to persist.. For this reason the capa-
city of:the schools to develop and repair their own teaching materials
from 1oca11y available resource is to be maximized. The Depaftment of -
Teacher Education with the joint cooperation of the Institute for the
Promotion of the Teaching of Science and Technology has launched a
pfoject to_establish Service Centers at all teachers colleges with the
aim of providing technical supports for schools in their zone to be-
come self-sufficient in developing and maintaining teaching materials

for the teaching of science and mathematics.

Objectives: The objectives of the service centers are:
1. To provide teachers and pupils of the schools in their areas
with facilities to prepare and try teaching materials built from lo-

cally available materials and to vepair the same.
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2, To pfovide teacher and pupils of the schools in their areas
with consultation service'pertaining to audio-visual aids and science‘
equipment. | o R .

3. o serve as a refefence sotrce which maintains all examplar

teaching aids.

Jk]

4. To serve as a training center for repairing all science-
equipment. '

5. To serve as a data bank for the development of science teach-
ing aids.

6. To serve as a center for in-service and pre-service sclence

education.

Operation The operation of the project is phased as follows:

"1. Idnetify teachers colleges when the centers are to be esta-
blished on a yearly basis, the projection is such that all 36 teachers
colleges shall have a center each ﬁithin 3 years.

2. Equip the centers with the equipment to produce teaching aids
including necessary audio-visual aids.

3. Appuoint appropriate personnel to man the center from those
who have received training from the institute for the promotion of the
Teaching of Science and Technology.

4. TInform all schools.

5. Provide teaching and learuning service to the schools in the
form of lending equipment, recommendation, repaiving, workshop seminar

etc.
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Project:_ Villagers College Project

Responsible Organizer: Sakonnakorn Teachers College

Principle and Rationale

Since education is treated as a necessdry basis of living, it
_shou]d be increasingly provided for most people throughout the country.
Tt is believed that the higher education people get; the better living
they can earn which can considerably help contribute the economic,
social and political development of the country., This project is in-
tended to upgrade the villagers' living by offering them the better

chance of education.

Objectives: The objectives of the project are as Follows:

1. To provide the villagers for professional and academic train-
ing. '

2. to provide the villagers for an opportunity of increasing
their education,

3. 7To promote national culture and morality to the villagers.

Procedure:

1. The training is open on weekends only.

2. The training is open for all villagers regardless of sex, age
and gualificaiion, and free of charge.

3. The training is arranged iun the forms of panel discussion,
lecture, experiment, practice, and study tour.

4 The staff consists of teachers of Sakonnakorn Teachers Collegg

and local experts on different fields of study.

Subjects Offered; The thirteen subjects offered are:

1. Agriculture

Family Planning

Thai Culture

.

Thai Government

-

Common Principles for Local People

gCommen Law for Public

Present Situation of Thailand

Living of Local People

N T e e AT L B~ R W R

Education on Narcotic Drugs
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10. TFfducation on a Co-operative
11. Artificial Breeding of oxen
12, Special Activities.
13. Home Economics
Site: . The training might be arranged at any local place approved by
the College. | L |
Duration: Each training takes at least four days.
Expenses: Fach training heeds'S,OOOIbaht for academic publication
which is.éupported by domation, o

Expected Outcome;

It is expected that within five years this project can help up-

grade the people’s liviag in all districts of Sakonnakorn province.
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Project: Staff Development for Administration of

Higher Eduecation

Rationaie

Accordlng to the Teachers Coliege Act. B.E. 2518, each teachers
college is to be a degree-granting institute in national level with
a hroader role to play in national development. To keep up with this
new tabk, organlzatlon behav1our of the teachers colleges must be ad-
justed to meet the challenge, In many ways, this changé has already
take place in all 36 teachers colleges.

However the_approaches adopted vary from one teachers college to
other, depending on the administrative experiences of individual college
staff. In most cases, the methodeology is still on a trial and errot
basis. The DLepartment of Teacher Education which is fully aware of

this need has proposed a programme of staff development for administra-

tion of higher education.
Qkigﬁtiﬁes

The objectives of the programme are as follows:

1, To provide an opportunity for educétional persennel to review
post performénce and achievements.

2, To help educational personnel improving rhe efficiency of.ad~
ministfation and management.

3. To exchange experiences and problem solving methods among

teachers colleges,

Targets

It is projected that 252 educational persomnel which have attended

trainings, seminars phased for 7 groups of participants as follows:

Phase T

1. Rectors of teachers colleges from seventeen teachers col-
leges: Suandusit, Yala, Nakornsitammarat, Surattani, Mooban Chombueng,
Kadchanaburi, Tepsatri Lopburi, Ayuftaya, Chantaburi, Petchboon,
Uttaradit, Chiengmai, Chiengrai, Lampang, Skonnakorn, Loey and, Surin.

7. Seventeen educational persomnel from job classification 5 and

above from the divisions of the department.
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Phase 11 _ _

Thirtymsix deputy rectors from Ehe thirty-six teachers colleges.
Phase IIL

- Thirty-six heads.of faculties of education from thirty-six
teachers collgges. |
Phase 1V _ ]
. Thirty-six deputy rectors for administrative affairs fxom
tﬁirty%six teaéheps colleges.
Phase V|
- Thirty-six heads of faculty of science from thirty-six teachers

colleges. |
Phase VI _

Thirty-six deﬁuty rectors for student activities from thirty-
six teachérs colleges.
Phase VII

Thirty-six heads of faculty of humanity and social science from
thirty-six teachers colleges.
Location:

Teachers.colleges in Bangkok, NIDA, an& some othier places.
Duration:

November 1978 - August 1979, two weeks for each phase,
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Project: "The Establishment of Service Centre for the Teaching of Sci-

- ence and Technology.

Respogsible Organization: Department of Teacher Eduéation and the In-

stitute for the Promotion of the Teaching ofISCiénce and Techndlogy.

Principle and Rationale: According to the awneuncement of the. Ministry

of Education on the new curricula of science and mathemat1cs prepared_
by the Institute for the Promotion of the Teaching of Science and
Technology, considerable needs in the area of teaching ajids will con-
tinue to persist for most of the schools. Recent foilowing—up of
those new curricula indicate thdt the problem of the lack of necessary
teachlng aids has affected most schools. TFor this reason, the capa-
city of teachers colleges to develop their own teaching materials from
locally available resources is to be maximized.

Objectives:

l. To provide teachers and students for the source of making,
mending and experimenting the scientific equipment by using available
cheap waterials,

2. To provide teachers and studenls for the centre of academlc
affairé; audio-visual and scientific aids.

3. To be a collection of materials for the teaching of science
in school,

4. To be a source for the skill increase of the scientific
teaching aid workshop.

S. To be an information source for the development of scientific
teaching aids.

6. To be a training centre for both pre-service and in-service

teachers,

Procedure:

Step I The establishment of teachers colleges to be the cen-

tres for the tedching of science and technology which must be completed

within three years.

Step IT The provision of productive equipment of scientific and

audio-visual aids for the centres.



Step 111 The prescriptibn'of the. centre personnel well~trained
by the Institute for the Promotion of phe'Te;chingsof Séience and
Technology. _ ' '__ '_ _

Step IV Ihformiﬁg schools throughoﬁt-thevcountry'of.the éenﬁte
servicé. | ' . . ' _

Step V The supply of teaching service to all schools by means
of having ééachiﬁg aids on loan and coﬁnseling. '

Expected Outcome  The schools throughout the country will have

" 1. a central source for making, repairing and experimenting the
scientific teéching aids. 7 _
2. a collection of scientific teaching-aids and a central infor—
mation source for developing scientific_tééching aids.for schools.
3. a traiming centre for pre-service and in—sefvicé teaéhérs for

the teaching of science in schools.
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Project: The Training of the In-service Teachers and Educational for -
the Educational Promotion according to the Curriculum of

Teacher Education Council 1976

Responsible Organization All teachers colleges

Principle and Rationale

It is stated in the National Educatiounal DeveloPmenﬁ Plan, Phase
4, 1977 - 1981 that the in-service teachers and educarional personnel
need to be urgéntly trained to serve the new role of educational de-
velopment the current educational statistics indicates that a great
pumber of teachers and educational personnel throughout the country
‘require to be upgraded., As it is mentioned in the National Scheme of
Education that Teacher Education shall be managed by the state only.
Consequently, the Department of Teacher Education, one responsible
agency lor this matter, has the duty on providing training courses for
those people. The implementation depends upon the readiness of each .

teachers college.
Objectives:
1. To upgrade the in-service teachers and educational personnel.
2. To update the working ability of those in-service teachers
and education personnel.,
3. To provide academic service to the community for all rural
in-service teachers and rural educational personnel.
4, To upgrade their professional status.
5. To brainstorm all the rural available resources.
Target: - The in-service teachers and educational personnel.
Duration: The training must be held on weekends, in summer or on any
other days approved by teachers colleges. Tt must be completed in at
least three years or not longer than six years.
Site: All teachers colleges and any rural reacher education centres
under the responsibility of teachers colleges,

Curriculum and Evaluation: The curriculum and the evaluation system

used are under the control of the Teacher Education Council.

Procedure: Both theoretical and practical works are taken into considera-
tion.

Expenses: The trainees must pay their own expenses,
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Project: Analysis and Evaluation of the Curriculum of Teacher

Education Council,

1, Priﬁciﬁlé'and Rationale

Curriculum is seen és_a means to achieve educatiomal objectives.
Without cavefully structured curriculum, educational development is.
not likely to reach the goals that are intended. Curricula for various
educational levels have been continuously reviewed and improved as to
provide appropriate structure to educational development. Inspite of
this measure, the curriculum of teacher education has been a subject
of fervent criticisms. The oft-sited are: teacher education curric-
ulum is too academic, repetitive and irrelevant to students neceds,
also the objectives of the curriculum are not well defined.

_ One of-the assumptions often forgotten by -the critics is the on-
going narure of curriculum development. The activities associated
with curriculum development do not stop anywhere but form a cycle be-
ginning from objectives, content, implementation, evaluation, adapta~
tion and so on.. Systematic evaluation is definitely a necessary com-—
ponent without which the objectives of curriculum development may not
be fully realized.  In the light of the fact that teachers colleges
all over the country are in the process of implemenfing the curriculum
of Teacher Education Council, an evaluation programme is therefore
submitted for executiomn.

2. Objectives

The main objectives of the proposed programme are;

1. To analyze the curriculum in terms of suitability based on
question data supplied by college administrators, teachers and student
teachers.

2. To survey the problems of implementation viewed from the
standpoint of administrators, teachers and student teachers.

3. Responsible Organization

A committee for analyzing and evaluating the curriculum of Teacher
Education Council will be charged with the responsibility of running
the proposed programme., Its members are to be drawn from the follow-
ings: _

1. College administrators

2. College instructors
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3. Supervisors
The committee is expected to report its findings and recommenda-

tions to Teacher Bducation Council.
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Project: Village Teachers Project

RespOnSible organizdtion: Seven Teachers Colleges

Principle and Rationale:

The project derives from the two preﬁious projects which aimed at
community development. This development needs persons who are ac-
quainted with the community and its problems. 1In order to reach-the
goal, the Department. of Teacher Education must train this kind of
persdns by creating a model village which is gimilar to the real one
in a teachers college. It is expected that this model village will
help students realize their community and know how to develop it.
Objectives:

1. To produce proper teachers for community development.

7. To teach students the subjects suitable for community develop-
ment .

3. To teach students to become good leaders as well as good
followers.

Procedure:

Step I Selection of the students for the model village.

Step IT The provision of a real situation in a model village
for those studenkts to practice 1iving together in it as a cooperative
society.

Step II1 The study of special programme for community develop-
ment,

Step IV  The students praciice associated with their teachers
and rural personnel,

Duration: Four years are needed for the project.

The first year is the preparation period for the students selec-
tion for the model village.

The second and third years are’ the implementation period,

The fourth year is the follow-up period.
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Research Project: EEEQE}XE_Thinking of Thai Children from Phrathom 5

to Mathayom Suksa 3 (Grade 5 to Grade 10y

Rationale

1. Creative thinking is one of the most vital factors effecting
the process of learwing and problem solving at all levels., In an even
and rapidly changing society such as Thailand, individuals who are
capable of conceptualizing innovated ideas for developing and improv-
ing society are much needed. Thai children are to be studied and sur-
veyed for the purpose of encouraging and reinforcing their creative
thinking to full potential from early ages.

2. A comparative study on the creative thinking between Thai and
American children conducted in 1976 and in U.5.A, veveals that Thai
children in Grade 2 selected ag a sampled group display ereative
thinking at higher levels than American children in the same age—groﬁp.
This finding affords a ground work for a systematic study on creative
thinking,

Objectives:

The objectives of this study are:

1. To survey Thai children's creative thinking from Prathom 5-
Mathayom Suksa 3 levels.

2. To prepare a manual on scoring criteria for-creativeness
which comprises reflexiveness, [lexibility and criticalness.

3. To measure norms of Thai children’s creativity among Prathom
5-Mathayom Suksa 3 levels.

4, To compare the difference of Thai children's creative behavior
among Prathom 5-Mathayom Suksa 3 levels.

5. To apply the research findings for improving teaching-learn-

ing preocess in general.
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Project: Research on Linkage Relationship between Home Economics Cur-
ricuium of Teachers:Colleges and the Curricula of Primary

and Secondary Schools

Principle and Rationale

‘Home Economics curriculum for teacheins colleges has been imple-
mented since 1976 while Home Economics curricula for primary and sec-
ondary scheols have recently been developed and introduced in 1978.
The stages of development advanced by the implementation of these cur-
ricula permit a study on linkage relationship which will be used as a
puideline for the future preparation of Home.Economics teachers to
meet the needs of primary and secondary schools.

Objectives

The objectives of the project are as follows:

1. To study the strength and the weakness of Home Economics
curriculum of teachers colleges for the purpose of linking the cur-
riculum of teachers colleges to those of primary and secondary schools.

2. To analyse Home Economics curricula of primary and secondary
schools for the purpose of linking the curriculum of teachers colleges
to those of primary and secondary schools.

3. 7To investigate inter—linkage of the curricula of all three
levels. '

Methodology

Questionnaires will be used to study and survey the following.

1. To investigate the distribution of weight for various topics
both in depth and scope.

2. Teo survey rhe opinions of teachers, principals or senior in-~
structors on the qualities of teaching Home Fconomics based on the
curriculum of teachers colleges.

3. To survey the opinions of the graduates with major and minor
in Home Economics,

Sample Groups

1. Home Economics instructors of teachers colleges.

2. Principals of primary and secondary schools.

3. Graduates of Home Economics curriculum from teachers colleges
actively engaged in teaching Home Economics in primary and secondary

schools.

- 90 -



Duration

The duration of the project is to last one year beginning from
October and ending in September 1979,

Budget
The

1.

«

2
3
4,
5

project costs are itemized as follows:

-Designing questionaire forms

Preparation of survey forms
Honorarium
Miscelleneous

Publication of report

Total
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5,000 baht
5,000 baht

10,000 baht
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Projéct: Research on the Use of Library for Learning-Teaching Process-

;in-Teachers Colleges

Principles and Rationale

Library is recogn:zed as a hlghly essential instrument for the
promotlon of more efficient 1earn1ng Leachlng process 1n teachers .
colleges. At present each teachers college is equlpped with at least
on main llbrary. However there is no information on the rate of use
of libtary'by instructors and. students of teachers CDlleng, hence no
comparison of the rates of use of library between small and large, old
and ﬁeﬁ'teachers.colleges. '

Objécfives

The objectives of the project are as follows:

1. To investigate the rate of library used by thé students on
the basis of -

1.1 Major subjfects
1.2 7The levels of study

2. To investigate the rate of library used by the.instructors on

the basis of
2.1  Faculties to which thgy belong
2.2 Qualifications
2.3 Working experience

3. To study types of book used by students.

To study types of book used by instructors.

5. To investigate the peak loads of library and the types of
books inveolved.

6. To investigate the relationships between provided library
services and the rate of use by the students.

7. To compare the rates of use of library on the basis of

7.1 Size of teachers college
7.2 How long the teachers colleges have been in existence.
§gmpled Group

The students and instructors of all 36 teachers colleges and
librarians.

Methodology
1. Quéstionnaires

2. Direct observation
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Duration
The duration can be phased as follows:

October 1, 1978 - November 1, 1978: Preparation of necessary re-
search tools,

September 16, 1978 - March 15, 1979: Data collection

March 6, 1978 - Septeﬁber 30, 1979: . Data analysis and reporting.
Budgets '

The research costs are itemized as follows:

1. Preparation of research tools 8,000 baht
2, Travelling 3,000 baht
3. Honorarium 7,000 baht
4. Publication ~ 35,000 baht

Total 80,000 baht
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TEACHERS COLLEGE ACT
| B.E.. 2518
Bhuimipho 1 AdulyadéjﬂRéx
Granted on February.lé,_?SlS. -The'thirtieth:year“of the reign,i
By the grace of His Majesty King Bhumiphol Adulyadej, it is here-
by declared that: o _ .
It is deemed appropriate that there shall be an act for teachers
colleges. . ' 7 _
Through the recommendatioﬁ and consent of the Legislatiﬁe Council

acting on behalf of the House of Representatives the act shall read as

follows: _
' Articie I: This act shall be known as the Téachers College Act
B}, 2518,
Article II: The act shall become effective from the day the act

is announced in the Royal Gazette.

Article ITT: In this act

"Teachers College' shall mean a college established in accordance
with Article VI herein.

"Council” shall mean Teacher Training Council

"Rector"” shall mean a rector of a Teachers Collége.

Article 1V: The Ministry of Education shall be responsible for

the implementation of this act.

Section 1

General

Article V Teachers Colleges shall be institutes for education and re-
search, the objectivcs of which are to provide education, produce
teachers up to bachelor level, promote the pfofeséional and academic
status of teachers and educationai administfators, and support cul-
tural and academic activities for the community,

Teachers Colleges shall be a governmental entity within the De-

partment of Teacher Education in the Ministry of Education.
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Article VI Should_the Ministry of Education at any time deem 1t ap-
prepriaté to establish a Teachers College in auy.location or to up-
grade any teacher education institute to the status of a Teachers
Collepe, it_shali present the recommendation to the Council for ap-
ptoval, '

The establishment of any Teachers College or the upgrading-éf an
institution to teacher education status as described in the preceding

paragraph shall be declared by royal decree.

Article VII Fach Teachers College shall have the following official
bodies:

1. Rector's Office

2. Academic Faculties

The Rector's Office may be divided into vérioﬁs sections.

An Academic Faculty may be divided into various academic depért—

ments.

Article VIII ‘The division of official bodies i.e. Rector's'office and
Academic Department, or the dissolving of the same, shall be announced

in the_Royal:Gazette by the Ministry of Education.

Article TIX The Ministry of Education shall allocate the budget to the
Department of Teacher Educations as it deems appropriate for the manage-~
meat of Teachers Colleges; which budget shall be specifically set up
for the said purpose to the exclusion of any other programmes of the
Department of Teacher Education _

Budget, income, fees and donations bequeathed to the Department
of Teacher Education for the purpose of managing Teachers Colleges
ghall be allocated for the purpose and the advantége of the Teachers
Colleges by the Department of Teacher Education.

Any income received by the Department of Teacher Education from
individual Teachers Cblleges.shéll be exempted from_the law governing
bu&geting procedures which requires it to be forwarded to the Ministry

of Finance.
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Section 2

Management

Article ¥ There shall be a Teacher Education Council consisting of:

1. The Council Chairman, who shall be'thé Under-Secretary of the
Ministry of Education by virtue of ex;officio.

2. The Vice-Council Chairman, who shall be tilie Director-General
of the Department of Teacher Education by virtue of ex-officio.

3. The Council Members, who shall be the Director-Generals of
the Department of Vocational Education aud the Department of Fduca-
tional Technigques, the representative of the Bureau of State Univer-
sities, the Deputy Director-Geuneral for Academic Affairs of the Depart-
ment of Teacher Fducation, and the Chief of Teacher Education Ddvision
by virtue of ex-officio.

4. TWo more than six Council Members shall be elected from
rectors.

5. No more than six Council Members, who shall be elected from
the regular teaching staff.

6. No more than six distinguished Council Members who shall be
appointed from non-civil servamts by royal decree at the recommenda-
tion of the Chairman, the Vice-Chairman, and the Council members men-
tioned in (3), (4) and (5).

The Deputy Director-General for Academic Affairs of the Debart~'
ment of Teacher Education shall serve as the Secretary of the Council;
the Chief of the Division of Teacher Education, the Assistant Secretary
of the Council.

The Department of Teacher Rducation shall be responsible for the

management of the Council.

Article XI The election of Council Members under Afticle X (4) here-
before shall be carried out by voting among Rectors of Teachers Col-
leges, while the election of Council Mémbers under Article X (5) shall
be carried out by voting among the regular teaching staff.

The regulations and procedures for electing Council Members shall

be formulated into the Articles of Association of the Council.

Article XIT Distinguished Council Members shall remain in office for

two years but may be reelected by the Crown.
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In the case of any distinguished Council Member leaving office
before the completion of his term and an appointment being made to fill
his place or the Crown appointing additional Council Members while cur-
rent Council Members are still holding office, the Council Member so
appointed shall repain in office for the vemaining term of the Council

Member already appointed before him.

Article XITI The Council shall have the power and the responsibility
for the general management of the Teachers Colleges as follows:

1. To issue rules and regulations for Teachers Colleges, to
stipulate qualifications and prerequisites for applicants seeking ad-
mission to a Teachers College and also to set forth the administrative
structure of Teachers Colleges.

2. To approve curricula.

3. To effect ways and means of promoting training and reéeaxch
in Teachers Colleges.

4, To approve the granting of Degrees, diplomas and certificates.

5. To give recommendations pertaining to education, teacher ede-
cation and any other educatiomal issves as decmed appropriate by the
Ministry of Education.

6. To review the establishment, the amalgamarion and the dis-
solvement of faculties and departments.

7. fTo review the establishment of Teachers Colleges and the up-
grading of teacher education institutions.

8. To review the appointment, transfer and removal of the Rector,
Deputy Rector, Head of Rector's Office, Deputy Head of Rector's Office,
tiead of Department, Assistant Professor or Associate Professor.

9. To set forth the regulations on the allocation of budgets and
asgets of Teachers Colleges.

10. To set up a committee that shall give advice and recomnenda~

tions regarding the management of Teachers Colleges.

Article XIV The Chairman shall have the right to call a council meet-
ing.
Should three Council Members or more recommend a mecting for a

specific purpose, the Chairman shall call such meeting,
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In the meeting of the Council, not. less than one half of the
Council Members shall be present at the meeting to make a quorum.

The Council Chairman shall be the chairman of the meeting. In
the absence of the Chairman, the Vice-Chairman shall be the chairman
of the meeting. 1In the absence of the Chairman and the Vice-Chairman,

the chairman of the meeting shall be elected from the Council Members.

Article XV  Any resolution shall be passed by a simple majority of
votes, with each Council Member being entitled to one vote. Should

the number of votes for and apainst be equal, the chairman of the meef-
ing shall have an additional vote to rule on the outcome of the resolu-

tion,

Article XVI FEach Teachers College shall have one Rector who shall be
responsible for rthe general management of that Teachers College, and
may have one or more Deputy Rectors who shall be responsible for tasks
assigned by the Rector.

The Council shall present recommendaticons to the Crown for the
appointment of a Rector from the teaching staff of a Teachers College.
Such a Rector shall remain in office for four years, but may be reap-
pointed by the Crown. No Rector may remain in office wore than two
consecutive terms. The recommendation for removing any Rector before
the completion of his term shall be presented to the Crown.

The Deputy Rector shall be appointed from a member of the teach-
ing staff by the Council on the recommendation of the rector, and shall
remain in office for the remaining term of the current rector barring

the removal of the said deputy rector before his term.

Article XVITI The Rector and Deputy Rector shall hold a degree or the
equivalent from Teachers Colleges, Universities or any other Institu-

tions of Higher Learming approved by the Council,

Article XVIII 1In the case of the Rectorship becoming vacant or the
Rector's failure to carry out his duty, the Deputy Rector shall become
the Acting Rector, and in the case of there being more than one Deputy
Rector, the Deputy Rector nominated by the Rector shall become the
Acting Rector. TIm the absence of the Rector's nomination, the most

senior Deputy Rector shall become the Acting Rector.
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Tn the case of there being no Deputy Rector or the Deputy Rector's
failure to carry out his duty, the Council shall nominate a Council

Member to become the Acting Rector.

Article XIX Each Teachers College shall have a Teachers College Com-
mittee consisting of

1. A chairman who shall be the Rector by wirtue of ex-oflicio.

2. A deputy chairman who shall be the Deputy Rector by virtue
of ex-officio.

3. No less than nine committee members who shall be elected from
the Chief of the Rector's Office, and Heads of Department.

4. Committee members of the same number as in (3) shall be
elected from the teaching staff of the Teachers College.

5, Distinguished committee members of the same numbers as in (3)
shall be elected from outsiders on the recommendation of the committee
chairman and the committee members mentioned in (3) and (4) above.

The said distinguished committee members shall remain in office
for two years bul may be reelected.

The Chief of the Rector's Office shall be the secretary of the

committee.

Article XX The election of committee members under Article XIX (3)
shall be effected by voting among the Rector, the Deputy Rectors, the
Heads of Department and the Chief of the Rector's Office, while the
election of committee members under Article ¥IX {(4) shall be effected
by voting among the members of the teaching staff,

The procedures and regulations of the election under lhe first
paragraph shall be formulated into the Article of Asscciation of the

Council.

Article ¥XI The committece elected under Article XIX shall have the
responsibility and power as follows:

1, To set forth the regulations of the Teachers College for the
approval of the Council.

9. To review the curriculum and matters related to the curriculum
in order to present its recommendations to the Council.

3., To organize educatiomal evaluation.

4. To serve as adviser and arbitrator to the Rector.
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5. To prepare the budget to be presented to the Department of
Teacher Education for the approval of the Council.

6. To prepare reports of work progress and yearly accounts.

Article XXIT In the meeting of the committee formed under Article

XIX, Articles XIV and XV shall be observed.

Article XXITI  There shall be a Chief of the Rector's Office who is
responsible for the management of the said office.

There shall be a Dean of Faculty who is resﬁohsible for the man—
apgement of a Faéulty.

There shall be a Head of Department who is responsible'for the
management of a Department. o

There may be Deputy Chief(s) of the Rector's Office, Deputy
Dean(sg) of a Faculty or Deputy Head(s) of a Department as deemed neces-~
sary to assist in the management of their respective offices.

The election of a Dean of Faculty, a Deputy Dean of Faculty and
Deputy Head of'Department_shall be made from the teaching staff of the
Teachers College, and the same shall remain in office for four years
but may be reelected. Under no circumstances shall he the same person

hold office for more than two consecutive terms.

Article XXIV The teaching stéff of a Teachers College shall consist of
1. Professors who may be either professors regularly assigned to
the Teachers College or from outside the Teachers College,
2. Associate professors,
3. Assistant professors.
4., Lecturers who may be either lecturers regularly assigned to

the Teachers College or from outside the Teachers College.

Article XXV Outside professors shall be appointed by the Crown from

those who are not civil servants employed by the Teachers College.

Article XXVI Regular professors who completre their rterm of office free

of any wrong doing shall be appointed professors emeritus,

Article XXVII A professor shall have the following qualifications:
1. Hold a doctorate degree or the equivalent in the academic
subject taught in the Teachers College, from a University or any other

Institute of Higher Learning approved by the Council and have been in
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teaching service no less than five years in a Teachers College or a
University or any other Iustitute of Higher Learning approved by the
Council, and have conducted rvesearch recognized by the Council or pro-
duced work of academic excellence recognized and approved by the Council.

2, Yold a master's degree or the equivalent in the academic sub-
ject taught in the Teachers College from a University or any other In-
stitute of ligher Learning approved by the Council and have been in
teaching servige no less than ten years in a Teachers College or a
University or any other Imstitute of Higher Learning approved by the
.Coupcil and have conducted research rvecognized by the Council or pro-
duced work of academic excellence recognized and approved by the
Council.

3. Hold a bachelor's degree from a Teachers College or hold a
bachelor's degree or the equivalent in the academic subject téught in
the Teachers College from a University or any Institute of Higher
Learning approved by the Council and have been in teaching service no
less than fifteen years in a Teachers College or a University or an
Institute of Higher Learning approved by the Council and have conducted
research recognized by the Councii.

4, Hold a bachelor's degree from a Teachers College or hold a
bachelor's degree or the equivalent in the subject taught in the
Teachers.College or from a University or an Institute of Higher Learn-
ing approved by the Council and have counducted research recognized by
the Council or produced beneficial academic work recognized and ap-—
proved by the Council, or

5. An experienced expert in the subject taught in a Teacheré
College who had taught and conducted research in that subject for no

less than twenty years to the satisfaction of the Council.

Article XXVITI An associate professor shall have the following quali-
fications: ‘

1. Hold a doctorate degree or the equivalent in the subject
taught in the Teachers College from a University or any Institute of
Higher Learning approved by the Council and have been in teaching
service no less than three years in a Teachers College or a University

or any other Institute of Higher Learning approved by the Council, and
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have conducted research recognized by the Council or produced work of
academic excellence recognized and approved by'the Council, '

‘2. Hold a master degree or the;équivaleﬁtﬂin'the subject taught
in the Teachers College from a University or any Institute of Higher
Learning approved by the Council and have been in teaching service no
less than seven years in a Teachers College or a University or any
other Tnstitute of Higher lLearmning approved by the Council and have
conducted research or produced work of academic excellence recognized
and approved by the Council.

3. Hold a bachelor's degree.from a Teachers College or hold a
bachelor's degree or the equivalent in the subject taught in the
Teachers College from a University or any other Institute of Higher
Learniﬁg approved by fhe Council and taught in a Teachers College or a
University or anyIInstitute of Higher Tearning appréved by the Council
for no less than ten years and have conducted research recognized by
the Council or produced work of academic excellence recognized and ap-
proved by the Council, or |

4, An experienced expert in the subject taught in a Teachers
College who has taught and conducted research in that subject for no

less than fifteen years to the satigfaction of the Council.

Article XXIX Assisﬁaﬁt professor shall have the following qualifica-
tions:

1. Hold a doctorate degree or the equivalent in the subject
taught in a Teachers College from a University or from any Ionstitute
of Higher Learning approved by the Council and have been in teaching
service no less than two yeafs in a Teachers College or a University
or any other Institute of Higher Learning‘approvedrby the Council,

2. Hold a méstér's degree or the equivalent in the subject taught
in a Teachers College from a University or any Institute of Higher
Learning recognized by the Council and have taught no less than four
years in a Teachers College or a University or any Institute of Higher
Learniag recognized by the Council.

3. Hold a bachelor's degree from a Teachers College or hold a
bachelor's degreé or the equivélent in the subject taught in a Teachers

College from a University or any Institute of Higher Learning recog-
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nized by the Council and have taught no less than seven years in a
Teachers College or a University or any Institute of Higher Learning
recognized by the Council or,

4. An experienced expert in the subject ﬁaught'in a Teachers Col-
lege who has taught and conducted vesearch in that subject for no less

than fifteen years ro the satisfaction of the Council.

Article XXX A regular lecturer shall hold a bachelor's degree from a
Teachers College or hold a bachelor's degree or the equivalent from a
University or any Institute of Higher Learning recognized by the
Council, or be an expert in the subject taught in the Teachers College.
An outside lecturer may be appointed from those with the same
qualifications as a regular lecturer by the Rector from time to time,

for each academic year, with the approval of the Council.

Section 3

Degree and Degree Acronym

Article X¥XI The Council shall have the pover to award a bachelox's
degree in the subject taught in the Teachers College.

The description of the degree in any subject, its acronym and the
major subject for that degree in the bracket form after the acronym

shall be announced by royal degree.

Article XXXIT The Council may issue regulations to award first-class

and second-class honour degrees to those who complete a degree course,

Article X¥XITI The Council may issue regulations to award diplomas
and certificates as follows.

1. Diplomas or certificates for those who do not complete a de-
gree course.

2, Certificates for those who do not complete a degree course.

Article XXXIV The Council shall have the power of awarding hondrary
degrees to suitable persons. Under no circumstances shall che honorary
degree be awarded to those who sit in the Council or the Committee of

Teachers College at the time of the award,
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Article XXXV The Council shall cauSe”fo'héVE mnade. gowns and badges .
corteéﬁoudidg'fo'the academic achievemeiits of those réceiving a bach—
elor's degree, certificate and diplomé.

The description of types and kinds of gowns and- badges shall be
made in a royal degree. ‘

The employment of gowns and badges shall be in accordance with

the requirements of. the Council.

Article XXXVI The Council may issue regulations perféining to uniform,
emblems and dress of the students of a Teachers College, such regula-

tions to be announced in the Royal Gazette.

Section &

Pénalty for Misrepresentation

Article XXXVII Any person who wakes improper use of gown, badge, uni-
form, emblem or dress of the students of a Teachers College or improp-
erty carries out any action suggesting the right of holding a degree,
certificate or diploma'from'a‘Teachers College fof the purpose of mis-—
leading others to believe that he has the said right shall be liablé
to.imprisbnment'fOr a term no longer Lhdn gixX months or-a fine of no

less than oune thousand baht or hoth.

Provisional

Article XXXVIIT Dﬁring'the time when no Rector and no Council Members
have .yet been appointed by the Crown, the Council shall consgist of
Council Members under Article X (1) (2) (3) and the Rectors of
Teachers Colleges who are already engaged in the teaching of a degree
course,

The Deputy-Director for Academic Affairs of the Department of
Teacher Education shall be the Secretary of the Council, and the Chief

of Teacher Education Division, the Assistant Secretary of the Counmcil.

Article XXNIX The administration of education and curricula of Teacher

Education Institutions prior to the date of the implementation of the
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‘Act shall be deemed as the administration of education and curricula

of the Council in accordance with this Act,

Observer of ‘the Royal Command
- Sanya Dhamasak

Prime Minister

FUNCTIONAL CHART

COUNCIL CHAIRMAN

The Under Secretary of the Mindistry of Education,

VICE~COUNCIL CHATIRMAN

The Director-General of the Department of Teacher Education.

l

COUNCIL MEMBERS
1
SECRETARY OF THE COUNCIL

The Deputy Director-General for Academic Affairs of D.T.E.

!

ASSISTANT SECRETARY OF THE COUNCIL

The Chief of the Divisi?n of Teacher Bducation.

RECTORS

}

STAFF
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An Tatroduction
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The college is situated at.38}8'Had'Chao Sumran rdad, Nawoeng dis—
trict, Petchburi p;ovince.
Tel. 425118, 425530 .

Symbol of the college ; diamond
Color of the college ; green-yellow
Motto; "What things you do that. things you'll receive" or "If you

do well, you'll pget well.

Rector of the college: Mr, Saei Kurtcharoen
Deputy of administration: Mr. Lom Pengkaow

Deputy of student activities: Mr., Saward Roangsri

The college's composition

1. Office of.administration
Head: Mr. Winid Christatai

72, Faculty of humanity and social study
Head: Mr. Sanit Boonsong

3. PFaculty of sciences
Head: Mr. Vera Boonchaiya

4. Faculty of education

fiead: Mr. Prateep Pewchum

The system of teaching: there are 3 semesters in a year.
There are 18 weeks in the Ist and the IInd semesters.

In summer semester there are 8 weeks.

Ist semester: June - Qctober
1Ind semester; Novemher -~ March

Summey semesterv: April - May
Fducational Offering
1. Certification in higher education

2. Bachelor's degree in education

Curriculum

1. There are 70 credits 1in certification in higher education,
(Fundamental subjects Z4 credits, professional subjects 24 credits,
specific subjects 22 credits) which must be taken in at least

4 semesters.,
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(No classes in summer semester for full time student) _

2. Bachelor degree in education. There are 65 credits (Funda-
mental sﬁbjects 14 credits, professional subjeéts 18 credits, specific
subjects 27 credits, elective subjects 6 credits) which must be taken in
at least 4 semesters. (No classes in summer semester for full time student)
The requirément of students

1. Certification in higher'education'requires the student who graduates
from high sbhool or the same educational level.

2. Bachelor's degree in education requires the student who took the

certification in higher education or the same educational level.

The college administration

The ‘committee of the administrative college is composed of

f

Rector

Deputy

Head of Faculties

Invited members

Elective members

Secretary: Head of administrarive office
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Diagram of the college administration

" College

T

Committee

Office of.
Administration

Faculty. of
Education

Study |

Faculty of
Humanity - . .
. and Social

Faculty of .
Sciences

12 secrions

5 departments

11 departments

9 departments

"The college personel

Teacher

Employee

Student

194
74
2,073

The list of departments in faculties

1.

Faculty of Education

1.1
1.2
1.3
1.4
1.5

Department of

Depaftment of

Department of

- Department of

Department of

Faculty of Humanity

2.1
2.2
2.3
2.4
2.5

-Department of

Department of

Department of

Department of

Department of

foundation
curriculum
psychology
innovation
evaluation
and Social
Thai
English

of education

and teaching methods

and guidance

of educational technology

and education research

Study

art education

music education

Drama
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2.6 Department of philosophy ahﬁ_religion
2.7 Department of social science
2.8  Department of economics and polities
2.9  Department of history.
2.10 Department of geograbhy'
2.11 Department of library science
3. Faculty of Sciences
3.1 Departmgut of mathematics
3.2 Department of physics and general science
Department of chemistry
Department of biology
Department of agriculture
Department of industrial arts

Department of home economics

W W W W W W
0~ o M e

Department of health education

3.9 Department of physical education and recreation
4. Office of Administration

4.1 Section of executive adninistration

4.2 Section of finance '

4.3 Section of planning and evaluation

4.4 Section of goods

4,5 Section of éervices {general services)

4.6  Section of buildings and area

4.7  Sectloun of register

4.8 Section of health and sanitation

4.9  Section of educational services

4,10 Section of library

4,11 Section of guidance (service)

4,12 Section of audio-visual

Land, Building and etec.

Land : 265 rai = 0.4 Kn® 0.4 x 10° m® = 4 x 10° m?
Buildings: No. 1 Thai & English

HNo. 2 Social study

No. 3 Administration office

No. 4 Science study

No. 5 Store and stage room
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No. b Library building
'No.u? .Séiéﬁae sﬁﬁdi'iﬂ
No. 8 Educatiomal study
No. 9 Agriculture building
No.10 Gymnasiom

Auditorium (Cafeteria) E 2 buildings

Domitory _ ' 10
Teacher's club S
Teacher's house o 103
Workér'é house - 9.
Buiiding of water supply 1

Cars 11
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