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In this research three groups of factors affecting educational quality in term of grade point average
(GPA) and time to graduation were studied and analyzed. These factors are student attribute, family profile
and educational record. Multiple regression analysis, Testing for Independence of two Categorical,
correlation of fundamental and the core subjects in Industrial Engineering program were employed. The
population size of 348 undergraduate industrial engineering students, Faculty of Engineering, Kasetsart

University at Bang Khen Campus who were graduated from 2001 to 2004.

The research results indicate that the factors affecting the GPA are the student age, average high
school score, the type of grant and the grade of fundamental subjects such as English, Applied Probability and
Statistics for Engineering , Engineering Mathematics II, Engineering Mathematics III, by 61.8% regression
efficiency. Factors affecting time to graduation are the program in which students belong, grade point of
fundamental subjects such as sex, Applied Probability and Statistics for Engineering , Engineering
Mathematics I, Engineering Mathematics II, Engineering Mathematics III, and Engineering Mathematics IV.
Correlation between the grade point of Applied Probability and Statistics for Engineering , a fundamental
subject, and the nine core Industrial Engineering subjects which are Manufacturing Processes I, Operations
Research for Engineers I, Quality Control, Industrial Study, Engineering Economy, Industrial Management,
Production Planning and Control, Industrial Plant Design, and Industrial Safety are recognized at 0.05

significant.

Student’s signature Thesis Advisor’s signature
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Engineering Drawing

Engineering Mechanics

. Engineering Materials
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. Engineering Management

. Strength of Materials
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Mechanics of Materials

Manufacturing Processes
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2.

. Engineering Drawing

Engineering Mechanics

. Engineering Materials

. Computer Programming
. Electric Circuits

. Engineering Electronic

. Electromagnetic Fields

. Control System
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1.
2.

Engineering Drawing

Engineering Mechanics

. Engineering Materials

. Computer Programming

. Engineering Statistics / Probability and Statistics
. Manufacturing Processes

. Thermodynamics

. Fundamental of Electrical Engineering / Chemical Process Instrumentation
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7. Fluid Mechanics /Hydraulics

8. General Geology /Physical Metallurgy

) gﬁammmﬂﬂ?mﬁugmmﬁmnimmamd
. . . Y
1. Engineering Drawing seznouaie

Lettering; orthographic projection; orthographic drawing, pictorial drawing,

dimensioning, section, freehand sketches.
2. Engineering Mechanics Usznoudie

Force systems; resultant; equilibrium; fluid statics; kinematics and kinetics of particles

and rigid bodies; Newton's second law of motion.

%30 Statics : Force systems; resultant; equilibrium; friction; principle of virtual work;

stability.

H30 Dynamics : Kinematics and kinetics of particles and rigid bodies; Newton's second

law of motion; work and energy; impulse and motion.
3. Engineering Materials Usznoualy

Metals, plastics, asphalt, wood and concrete as engineering materials; phase equilibrium
diagrams and their interpretation; testing and meaning of properties; study of macro and
microstructures in relationship with properties of engineering materials; production processes for

products using engineering materials.



4. Computer Programming Usznevudie

Computer concepts; computer components; hardware and software interaction; EDP

concepts; program design and development methodology; high-level language programming.

5. Engineering Management Usznoualy

Principle of management; methods of increasing productivity; human relation; safety;

commercial laws; basis of engineering economy, finance, marking, project management.

6. Strength of Materials / Mechanics of Materials Uszneudie

Forces and stresses; stresses and strains relationship; stresses in beams, shear force and
bending moment diagrams; deflection of beams, torsion; buckling of columns; Mohr's circle and

combined stresses; failure criterion.

7. Fluid Mechanics 1/52noUa1¢

Properties of fluid, fluid static; momentum and energy equations; equation of continuity

and motion; similitude and dimensional analysis; steady incompressible flow.

8. Hydraulics Uszneuale

Properties of fluids; static, dynamics and kinematics of fluid flow; energy equation in a
steady flow; momentum and dynamic forces in fluid flow; similitude and dimensional analysis;
flow of incompressible fluid in pipes; open-channel flow; fluid flow measurements; unsteady

flow problems.
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9. Surveying U5znoUAIY

Introduction to surveying work; basic field works, leveling; principles and applications of
theodolites; distance and direction measurements; errors in surveying, acceptable error, data
correction, triangulation; precise determination of azimuth; precise traverse plane coordinate

system, precise leveling; topographic survey; map plotting.

10. Electric Circuits ﬂigﬂﬂ‘uﬁj’sﬂ

Circuit element, node and mesh analysis; Thevenin and Norton equivalent circuits; DC

Transient and AC sinusoidal steady-state responses; phasor diagram; three-phase circuits.
Y

11. Engineering Electronics sznouaie

Current-voltage characteristics of electronic devices; basic electronic circuits; amplifiers;
operational amplifier and its applications in linear and nonlinear circuits; oscillator; power
amplifiers; power supply; introduction to power electronics.

Y

12. Electromagnetic Fields l3znoualY

Electrostatic fields; conductors and dielectrics, capacitance; convection and conduction
currents; magnetostatic fields; inductance; time-varying electromagnetic fields; Maxwell's
equation; plane wave.

4

13. Electrical Instruments and Measurements U52noua3g

Units and standard instruments; shielding; safety; precision; voltage, current and power

measurements, impedance measurement at low and high frequencies; transducers; magnetic

measurements; digital techniques in measurement; noises; signal-to-noise ratio enhancement
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techniques.
Y
14. Control System 1szneauaie
Closed-loop and open-loop control system; transfer function; signal flow graphs; time-
domain and frequency-domain analysis and design of control system; system stability;
compensations.

15. Thermodynamics Usznoudy

First law of thermodynamics; second law of thermodynamics and Carnot cycle; energy;

entropy; basic heat transfer and energy conversion.

16. Manufacturing Processes Usznoualy

Theory and concept of manufacturing processes such as casting, forming, machining and

welding; material and manufacturing processes relationships; fundamental of manufacturing cost.

17. Engineering Statistics / Probability and Statistics Uszneudie

Probability theory; random variables; statistical inference; analysis of variance;

regression and correlation; using statistical methods as the tool in problem solving.
18. Fundamental of Electrical Engineering Uszneual
Basic D.C. and A.C. circuit analysis; voltage; current and power; transformers;

introduction to electrical machinery; generators, motors and their uses; concepts of three-phase

system; method of power transmission; introduction to some basic electrical instruments.
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19. Chemical Process Instrumentation 15 zﬂ’eJ‘IJG?II’JEJ

Characteristics, types, and limits of measuring instruments used in chemical process
industry; temperature, pressure, flow, level, pH, turbidity, and composition transducers; actuators

used in process industries; interfacing components techniques.
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1. Industrial Work Study / Chemical Engineering Kinetics and Reactor Design
2. Operations Research / Chemical Engineering Principles and Calculations

3. Production Planning and Control / Process Dynamics and Control

4. Quality Control / Unit Operations

5. Industrial Plant Design / Chemical Engineering Plant Design

6. Safety Engineering / Safety in Chemical Operations

7. Maintenance Engineering / Environmental Chemical Engineering

8. Engineering Economy
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V) 110 HIVBITEIVIIAINTINHANANL
1. Industrial Work Study

Working knowledge of the time and motion study; practices and procedures including
application of principles of motion economy; use of flow process charts and diagram, Man-
Machine chares, Simo Chart, time formulas, work sampling, performance rating, standard data

systems and use of equipment related to the work.
2. Chemical Engineering Kinetics and Reactor Design

Application of Thermodynamic and kinetic fundamentals to the analysis and design of

chemical reactors.
3. Operations Research

An introduction to the methodology of operations research in modern industrial
engineering problem solving, emphasis is made on the use of mathematical models, linear
programming transportation model, game theory, queuing theory, inventory model and simulation

in decision making process.
4. Chemical Engineering Principles and Calculations
General introduction to chemical engineering : Stoichiometry and material balance

calculation; recycling, bypassing and purging; use of chemical and phase equilibrium data; energy

balances; use of thermodynamic data; study of typical processes.
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5. Production Planning and Control

Introduction to production systems; forecasting techniques; inventory management;
production planning; cost and profitability analysis for decision making; production scheduling;

production control.

6. Process Dynamics and Control

Mathematical modeling of chemical engineering systems; solution techniques and
dynamics of these systems; introduction to automatic control; feedback control concept; stability
analysis; frequency response and control system design; introduction to measurement and control

instrument characteristics.

7. Quality Control

Quality control management, quality control techniques; engineering reliability for

manufacturing.

8. Unit Operations

Physical properties of fluid; static and application; transportation of fluids and flow
measurement; physical models for mass transfer, heat transfer and simultaneous heat-mass
transfer operations; application of these models in the design of separation processes, including

sedimentation, extraction; heat exchange, evaporation, humidifying, dehumidifying, cooling and

drying.
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9. Industrial Plant Design

Introduction to plant design, preliminary analysis of plant design, layout and facilities

planning; material handing; nature of plant layout problems; plant location; product analysis;

basic types of layout service and auxiliary functions.

10. Chemical Engineering Plant Design

Project management; environmental and safety considerations; energy used in plant

design, process design project of a complex chemical plant.

11. Safety Engineering / Safety in Chemical Operations

Study of natures and preventive of remedial procedures to hazards in industrial

production; principles of industrial environmental control; safety laws; principles of safety

management; elementary industrial psychology.

12. Maintenance Engineering

Maintenance concepts, depreciation causes; machine and equipment inspection; planning

and control of maintenance activities; measurement and evaluation of maintenance performance.

13. Environmental Chemical Engineering

Impacts of environmental pollution; environmental quality standards; sources and

characteristics of industrial waste water and treatment methods; sources of air pollutants; control

methods of particulate and gaseous emissions; hazardous wastes and disposal methods.
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14. Engineering Economy

Methods of comparison; depreciation, evaluation of replacement, risk and uncertainty,

estimating income tax consequences.
15. Chemical Engineering Economics and Cost Estimation

Interpreting the accounting data and financial statements in chemical industry, chemical
process equipment cost estimation and economic evaluation in chemical engineering plant design,
economic evaluation for selection of alternative chemical processes and investment in chemical

industry.
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Crosstabs
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Year * End 348 100.0% 0 .0% 348 100.0%
Year * End Crosstabulation
End
On Schedule Late Total

Year 41 Count 64 26 90
% within Year 71.1% 28.9% 100.0%

% within End 24.0% 32.1% 25.9%

% of Total 18.4% 7.5% 25.9%

42 Count 71 28 99

% within Year 71.7% 28.3% 100.0%

% within End 26.6% 34.6% 28.4%

% of Total 20.4% 8.0% 28.4%

43 Count 57 27 84

% within Year 67.9% 32.1% 100.0%

% within End 21.3% 33.3% 24.1%

% of Total 16.4% 7.8% 24.1%

44 Count 75 0 75

% within Year 100.0% .0% 100.0%

% within End 28.1% .0% 21.6%

% of Total 21.6% 0% 21.6%

Total Count 267 81 348
% within Year 76.7% 23.3% 100.0%

% within End 100.0% 100.0% 100.0%

% of Total 76.7% 23.3% 100.0%

MUNANUINA AL IUIUHAATHE 41 D3 44 ﬁﬂumiﬁﬂmmmzﬂmmﬁmummzdw%ﬁ
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Statistics
Age
N Valid 348
Missing 0
Mean 18.80
Median 18.00
Mode 18
Std. Deviation 1.571
Variance 2.468
Age
Cumulative
Frequency Percent Valid Percent Percent
Valid 16 2 .6 .6 .6
17 31 8.9 8.9 9.5
18 154 44.3 443 53.7
19 91 26.1 26.1 79.9
20 36 10.3 10.3 90.2
21 16 4.6 4.6 94.8
22 10 29 29 97.7
23 2 .6 .6 98.3
24 1 3 3 98.6
26 3 9 9 99.4
28 1 3 3 99.7
29 1 3 3 100.0
Total 348 100.0 100.0
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593 245 70.4 103 29.6 348 100.0
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A UATHIAMAATIINTTY 0.099 0.064
AHINTIUHULAZMIAIVANNITHAR 0.080 0.134
M IIANIQATINATIY -0.059 0.271
AHINT00NLUUD TIIURAAHNTTY 0.089 0.099
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A VVIMAIFIIAINTINYAT NG
APINITZUIUMITHEA T 0.083 0.122
AIMIIVIMIAUHUNUTIHTVIAING 1 0.171%* 0.001
AMIANIMIRNUNNYATHNTTY 0.151%x 0.005
AHINIAIVANAUNIN 0.134% 0.013
A UATHIAMAATIINTTY 0.187%* 0.000
AHINTIUHULAZMIAIVANNITHAR 0.186%* 0.000
M IIANIQATINATIY 0.013 0.807
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A VVIMAIFIIAINTINYAT NG

ABINTLUVIUMINEA T 0.233%* 0.000
AIMIVIMIAUHUNUTIHTVIAINT | 0.208%* 0.000
AMIANIMIRNUNNYATHNTTY 0.210%* 0.000
AHINIAIVANAUNIN 0.240%* 0.000
A UATHIAMAATIINTTY 0.229%* 0.000
AHINTIUHULAZMIAIVANNITHAR 0.286** 0.000
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