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ABSTRACT

The objective of this research is to study the required curriculum of Industﬁal Education,
Master Degree of Electrical Communication, and to study the requirement of curriculum structure
of Industrial Education, Master Degree of Electrical Communication Industrial Education, Faculty
of Industrial Education, King Mongkut's Institute of Technology, Lad Krabang, The faculty
members of Bachelor Degree and teaching in the field of electronic and computer from Technical
College, College fo Vacational Education, Polytechnic School and Rachamongkol Institute of
Technology throughout the country, are use as sampling group. There are 220 questionnaires

return for the researcher to analyze and concluded the following research:

REQUIRED CURRICULUM

The outcome of this research appeared that 98.18% faculty members required to open
Engineering curriculum, and 86.30% Technical College, 13.46% Rechamongkol Institute of
Technology. There are 80.91% faculty members view their opinion for general electronic
curriculurmn, 5% for the field of measuring device and other vocational field in 14.09%.

There are 99.08% faculty members are male and 1.81% are female, of 97.73% are Bachelor
degree and 2.27% are higher than Bachelor degree. With 3-5 years work experience of 25.45%, 6-

10 years teaching experience of 33.64% and more than 10 years work experience of 40.91%.



CURRICULUM STRUCTURE

The outcome of the research appeared that 94.55% agrees for the curriculum structure of
Industrial Education, Electrical Communication, and 48 units for the whole curriculum. There are
36 units for elective fo 90.00%, 12 units for elective of 87.73% agrees, 3 units for compulsory of
higher nathematics of '91.82% agrees, 9 units for elective fo electrical communication of 94.55%-
agrees. Moreover 12 units for thesis and seminar of 76.36% agrees, 12 units for elective of
87.73% agrees, 3 units for elective of 88.64% agrees, 9 units for electrical communication of
91.82% agrees. In addition the researcher also found that the following different courses selected
by the responder are:

The Compulsory subjects are statistic study, research study, measurement and evaluation
of technical mechanic, and teaching engineering information, The compulsory subjects of higher
mathemat‘ics are metric, applied mathematics and engineering mathermatics.

The elective subjects consist of technical education and counselling of vocational
education.

The compulsory subject of electrical communication consist of Electrical magnetic
engineering, transmitte. communication, engineering transmitter and satellite communication.

Compulsory subjects of electrical communication are technique face off, radar system,

broadcasting and data message.
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Educational Statistics
Conception of statistical data. Measure of central tendency. Measure of dispersion.
Introduction to sampling. Test of statistical hypothesis. Regression and correlation. Analysis of
valiance.. Non-parametric method. Application of SPSS for analysis on educational data.
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Educational Research

Conception of collection and presentation of data for research methodlogy. Research
hypothesis testing. Sampling technique. Design and instrument use in educational research. Uses of
parametric and non-parametric statistics for education research. Interpretation and evaluation of
Media Production for Instruction and Training in Engineering Education. Research design in
vocational and technical education.
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Measurement and Evaluation in Teaching Technical

The principle of concept and create tools and education evaluation is a technical base of
observation. And evaluation of behavioral knowledge, write. and analyses the level of purpose exact
with behavioral theory and practice. The work evaluation analyses and test. paper quality adjustment,
outcome of evaluation analyses and confidence adjustment for examination form, work analyses for
building tools and work evaluation, analyses for creating equipment for evaluation, examine and
evaluation of mental mind, technique in thinking and define the meaning of evaluation,, technique of
grading and evaluation of technique studies, building, and tools application of research studies,
practice and theory.
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Engineering InstructienSupervision for StudentTeaching
The characteristic and goal of supervisor of teaching various conduct, thinking and basic
compile, supervision method, evaluation and grading for practice student, choosing and method
application of appropriatable teaching.
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Industrial Administration

Study in production activity: plant location, planning line and inside planning, Cost-voloum
profit analysis. Farcasting in production planning, Personal plan in industrial, Data product planning,
Qulity control and leading.
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Engineering Economics analysis .

Principle and technical in data analysis Engiﬁeering project analysis in Economic, Money -
change analysis in time, Interest problem analysis, Compausion in present cost or annity cost, Cost
and payment
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Quality Control
Study in theoritical opinond and technical in Quality Control System seting and protect
quality system: Production in Reliability in Quality Control, Testing and Sampling in product and fit
level in evaluation Quality. Manergement and Quality Control Techniques in Quality Control System
QC, ZO TOC, TPM SPC and standart TSO 1000.
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Techniques and System of Industrial Production
An evolution of industrial Production techniques, leading industries which increase
product values and also relate to other production processes, education and ability of industrial
production personnels. Production in smal factories, mass production, ability of personnels for various
production processes, personnel training for the level needed.
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Computational Methods

Fundamentals of analysis. Linear equation solutions and inverse matrix: Gaussian
elimination, factorization methods, iterative method. Nonlinear equation solution: algebraic equation,
iterative methods. Error estimations. Computations of Eigen-value and Eigen-vector: power method
matrix transformations. Function approximation and interpolation method. Ordinary differential
equation solutions. Techniques of computational methods: discrete fourier transform, fast fourier
transform, fast spectral estimation, spectral factorization, Dummy random generation.
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Matrix Analysis
Vectors, linear independence, basic dimensions, linear mapping, coordinate
transformations, matrix operations and formations, ranks, eigenvalues and eigenvectors, invariant

subspaces, determinants, diagonalization and canonicalforms, Caley-Hamilton theorem, inner procts,
quadratic forms, norms, matrix functions, matrix and differential equations.
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Applied Mathematics
Green's function method, calculus of variations, Rayleigh-Ritz method, Galerkin method,
finite difference and finite element method.
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Mathematical Analysis

Vector spaces, convexity and linear transformations, basic principle of linear programming,
characteristic valued problems and quadratic forms, linear space operators, spectral representation,
Green's function and delta function, nomhornogeneous boundary conditions.
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Electromagnetic Wave Engineeing

Fudamental concepts, Introduction to waves: transmission line, waveguide, resonator and
" antena concepts, Some theorems and conceptéz reciprocity, tensor Greens functions, integral
equations. Plane wave functions. Cylindrical wave functions. Spherical wave functions. Perturbation
and variational techinques: Waveguide perturbations, cavity perturbations. Microwave networks:
waveguide junctions.
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Optical fiber Communucation System

Development of optical waveguides and lasers, charate-ristics of optical fibers, feasible
fieles of fiber optics, light propagation theory, classification of optical fibers, transmission
characteristics, mechanical characteristics, optical fiber fabrication methods, optical componeants
optical transmission system, optical fiber splicing, measurement and measurement equipements.
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Digital Data Transmission

The subject concerne with; Communication links Transmission over Voice-Grade Circuits
Binary basebands and Modern Channelcapacity incresiin and Protocots Information codes and Error
correction Monitoring and Testing on operations Circuits.
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Digital Telephone Switching and: Network
Network plans, routing of direct signaling messages in CCIS network, computer controlled
switching systems, SPC capabilities and. signaling architecture, CCIS and SPC network performances,
calling card-services, digital elements in TSW, functions of subscriber line. circuits, concentration and
syncronization, control systems, DTSW.
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Satellite Communication

Development of satellite communication, communication satellites INTELSAT,
FDM-FM-FDMA, ACPC/SPADE, PCM-TDM-TDMA, TDMA/DST, earth stations, antenna system,
carrier to noisse power ratio, low nise receivers.
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Design of Analog-Digital VLSI Circuit for Telecommunication and Signal Processing

MOSFET Modelling, Bipolar Modelling parameters, CMOS operational Amplifiers,
Micropower Techniques, Dynamic Analog Techniques, Optical Receivers Continouse-Time Filters.
Switched Copacitor Filters Multirate, Switched-Capacitor Filters. Analog-Digital Conversion
Techniques for Telecommunications Applicaations, Delta-Sigma Data convertors, Layout of Analog
and Mixed Analog Digital Circuit System Architectures and VLSI Circuit for Telecommunications
Integrated circuit for the ISDN, VLSI Architectures and Circuit for Visual Communications. Digital

Television VLSI Architectures and Circuit for Digital Coding of High Definition Television, IC
Solutions for Mobile Telephone.
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Thesis

Research concern Vocational Education in Thailand or research in training and
instructional media development for Engineering Education.
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Educational Technology,

Roles and meaning of educational technology, affiliating instruction as well as training
related theories, performance and profession. Educational technology and innovation applied to
instruction and training. Problems regarding utilization of educational technology and innovation.
Evaluation on educational technology and innovation.
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Vocational Guidance
The principle and method of practice guidance service, principle of administration and
method of practice concept of management service, providing advisory method of study, provide
budget for private, educational fund, services, medical treatment, apprentice during semestral break,
rules and regulation and discipline of educational institution, service guidance career, aims of carious
career, technique in applying job and interview, labour law, development and provide domestic

labour union, law and several factory rules and regulation, method of coordinaticn between
institution, guardian and community.
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Curriculum and Instruction in Industrall Education
A study of the vocational curriculum and theories analysis, the management of vocational
education system with an emphasis on the instructional design, methods of teaching, curriculum
developments and evaluation, and a plan for writing the uait and course text-books.
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Study Research paper for Teaching Methods in Vocatlonal Education
Discussion on research paper, study on present and trend of teaching method in
vocational education, both local journal and international journal and IEEE.
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Computer Application in Education
Computer application for management and teaching. Uses of multimedia for engmeenng
training. Computer application for educational research. Computer network for data communication
and search documents from Internet.
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Phase-Locked Techniques

Phase detectors, frequency modulated oscillators of VOC loop filters, general equations,
phase-locked loop stability, linear behavior, transient responses, sinusoidal operating conditions,
additive noise responses, responses to random modulations, parameter variations, nonlinear
operations, tracking and acquisition.
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Radar System
Introduction to pulse radar, CW radar, radar equations, magnetron as a radar transmitter,

modulators, radar antennas, various types of display units, duplexes systems, output power measuring
techniques.
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Radio Wave Propagation

Radio wave classification, propagation of VHF, UHF, SHF, and EHF, field strength
calculations, noises, losses, radio wave system design.
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Selected Topic in Communications

The course will cover topics of interest selected by the instructor in the field of
communications including data communication
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Switched Capacitor Circuit

Linear Sequential Circuits, Advanced Topics: Simulation of Switching, Automatic Testing
of Switching Circuits, Multiple-Vaiued Switching Circuits. '
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Integrated Circuit Techniques
CMOS Static Gate in Integrated Circuits, Circuit Forms and Methodologies, Mos Device
Electronics&Processing, The Logic Abstraction, Circuit-Techniques, CMOS Dynamic Gates, Circuit
Performance Evaluation, Clock Techniques for Array Structure.
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VLSI De51gn

The course concerns a detail study of Very Large Scale Integration (VLSI) technology and
VLSI design methods: The Inpaces of VLSI on Computer. Architecture, Application Specific
Integrated Circuit (ASCI) Design Automation In This course, the student wiil perform a real design
of VLSI circuit as a count project using engineering workstation and VLSI design tools.
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Error Correcting codes
Data. communication and Data coding. Mathematics for error correcting codes. Linear
Block code. Binaty Cyclics code. Error decoding. Trapping for Cyclics code. Bossocury-Hodkengen
code. Convolution code.
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Selected Topics in VLSI

The course will cover topics of interest selected by the instructor in the field of Integrated
Circuits.
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mwdnuudiioy s lddnsuzdugnanmaduauining madisfanm msuendiudygyw
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Digital Image Processing

Visual perception, image models, sampling and quantization image transforms, 1-and
2-dimensional fast fourier transforms, convolution and correlation image enhancement, histogram
equalization, image smoothing (lowpass filtering), image sharpening (highpass filtering),
homomorphic image models pseudo-color image processing, image restoration, degradation models,
circulate and block circulate matrices, inverse ﬁltering least-wquare (Wiener) filtering, image coding,
fidelity error-ferr differential coding for storage, DPCM transform coding, image segmentation and
description. ' |

03347111 M3tlszuranadyaafsnea 3(3-0)
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Digital Signal Processing

Representation of continuous signals, discrete fourier transform(DFT), 2-dimensional DFT,
fast fourier transform(FFT), Rademacher and Haar functions, Walsh functions, Walsh-Hadamard
transforms, various Kinds of fast Walsh-Hadamard transforms, generalized transforms, Haar

transform, Slant transform, discrete consine transform, generalized Wiener filtering, data compression,
examples of voice data and image data compression, transform in patternrecognition.

03847112 NMI9AAULLUAZNISNAADINITNIDUVVAIADA 3(3-0)
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Digital Filtering : Design and Implementation
Prope?ties of linear shift invariant system (LSI), design and realization methods for IIR and
FIR filters, convolution using effects of limit wordlength, quantization moises and limit cycle
reduction strategies, limit cycles and overflow oscillations, wave digital filters, hardware and
microprocessor implementation of Idigital filters and applications.
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MASTER OF SCIENCE IN INDUSTRIAL EDUCATION PROGRAMME
lN ELECTRICAL ENGINEERING

The master degree programme of Teacher Training in Electrical Enginecring is designed
to develop graduates' competencies in the field of Curnculum Development and Instructional
Design for the teaching of Electrical Engineering.

_ The.programme provides a solid Electrical foundation to broaden the body of knowledge
in the field as well as practical skills of the graduates. These enhanced skills and knowledge can
then be applied to curriculum and pedagogical innovation in order.to meet the society's.

. educational needs for a rapid - change of advanced technologies. '.

' Specifically, the programme alms to produce graduates with the following

capabilities. N

- Analyse and design an Electrical Engineering Curnculum for technical Colleges and

Universities. : :

- Use appropriate methodology to teach Electrical Engmeenng courses upto and
including Bachelor degree level.

' - Conduct their own research and development on Currlculum and Instruction related to
Electrical Engineering. :

- Plan and implement a curriculum for on-site mdustrlal training especially in Electrical

Engineering, both short and long-term courses.

Requirement for graduation is as follows: [

Total credits for the programme 46 credits
Plan A

Compulsory Courses 28 credits
- Educational and Applied Education Courses 16 credits
- Electrical Technology Courses . 12 credits
Elective Courses 6 credits
Thesis - N 12 credits
Plan B

Compulsory Courses 34 credits
- Educational and Applied Education Courses - 16 credits
- Electrical Technology Courses 18 credits
Elective Courses 6 credits
Research Study o B . 6 credits

CURRICULUM

Compulsory Courses

A. Educational and Applied Education Courses Cr (Le Pr SS)

ETE 501 Research Methodology in Technical Education ' 3( 2 2 6)
ETE 505 Instructional Psychology - 3(3 09
ETE 510 Curriculum Development 3(2 2 6)
ETE 520 Theory of Technical Instruction 302 2 6)
ETE 624 Development and Implementation of Instructional System, 3(2 2 6)
ETE 628 Seminar in Curriculum and Instruction 1( 03 3)

~ for Technical Education



" B. Electrical Technology Courses

9) .

ETE 540 Industrial Instrumentation 3( 3009
ETE 551 Electronics Circuit Design 3( 3 09)
ETE 552 DigitalControl Systems . 3¢ 3 09
ETE 570 Power Electronics 3( 3009
ETE. 580 Electrical Machines 3(3009)
ETE 585 Electrical Design and Estimating 3( 309
ETE 644 Circuit Synthesis and Design 3309
| ETE 653 Digital Circuit Design. 3(3009)
' ETE 654 Advanced Digital Control 3(3 0 9)
ETE 671 Application of Power Electronics 3(3 09
ETE 681 Electrical Machines Design _ 3(3009)
ETE 682 Advanced Electrical Machines Design'. 3( 3 09
Elective Courses : o

ETE 502 Applied Statistics for Behavioral Science:. - 3( 2 2 6)

ETE 507 Philosophy of Vocational and Technical Education 3( 30
ETE 511 Course Development and Course - 3(2 2 6)

: Evaluation in Technical Area ) :
ETE 515 Technical Curriculum Development for Community 3(2 2 6)
"ETE 522 Assessment and Evaluation in Technical Education ~ 3( 2 2 6)
ETE 523 Workshop and Laboratory Instructional 3( 2 2 6)
‘ _ System Development
ETE 691 Development of Instructional 3(2 2 6)
Supporting Materials for Technical Education
Thesis

ETE 697 Research Study 6( 01224)

ETE 699 Thesis

Plan A

First Year

First Semester

ETE 505 Instructional Psychology
ETE 510 Curriculum Development
ETE ... (Elective)

ETE ... Electrical Technology Course

Second Semester
ETE 501 Research Methodology in Technical Education

ETE 520 Theory of Technical Instruction
ETE .. (Elective)
ETE 699 Thests

12 ( 024 48)

Cr (Le Pr SS)
3( 3 0 9)
3( 2 2 6)
3 (2/32/0 6/9)

3( 309
12 (10/11 4/2 30/33)

3(2 2 6)
3(2 2 6)
3 (2/3 2/0 6/9)

3(0 612)
12 (6/7 12/10 30/33)




Second Year
First Semester

ETE. 624 Development and Implementation of Instructional System 3( 226
ETE 628 Seminar in Cumculum and Instruction for Techmcql 1(_0 3 3)
Education
ETE .. Electrical Technology Course 3(3009
ETE ... Electrical Technology Course 3(309
- ETE 699 Thesis 3( 0 612)
13( 8 1139
Second Semester s :
ETE ... Electrical Technology Course 3(30°9
ETE 699 Thesis o 6( 012 24)
{? 9( 312 33)
Plan B _
First Year '
First Semester ; Cr (Le Pr SS)
ETE 505 Instructional Psychology \ 3(3 009
ETE 510 Curriculum Development 3( 2 2 6)
ETE .. Electrical Technology Course P 3(3 09
ETE .. Electrical Technology Course 3(3 09
' - ' 11 2 33
Second Semester
ETE 501 Research Methodology in Technical Educauon 3( 2 2 6)
ETE 520 Theory of Technical Instruction 3( 2 2 6)
ETE .. Electrical Technology Course 3(3 09
ETE .. Electrical Technology Course 3(.3 09
12 (10 4 30)
Second Year
First Semester
ETE 624 Development and Implementation of 3(2 2 6)
Instructional System
ETE 628 Seminar in Curriculum and Instruction 1( 0 3 3)
for Technical Education
ETE .. Electrical Technology Course 3( 309
ETE .. Electrical Technology Course 3¢ 309

ETE .. (Elective)

Second Semester
ETE 697 Research Study
ETE ... (Elective)

3 (2/3 2/0 6/9
13 (10/11 7/5 33/36)

6(0 12 24)

3 (2/3 2/0 6/9)
9 (2/3 14/12 30/33)
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