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Programme Learning Outcomes (PLOs)
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Programme Learning Outcomes (PLOs)
PLO1 Design materials and manufacturing processes by integrating knowledge of materials science
with the analysis of material structure, properties, and performance to solve research problems
or develop materials that meet specific application requirements.
PLO2 Accurately interpret data obtained from materials characterization instruments and
analytical techniques to derive meaningful information on material properties and structures for
materials development, process improvement, and research problem-solving in materials
engineering.
PLO3 Produce research outputs or innovations in materials engineering that demonstrate
interdisciplinary integration and are recognized at the national or international level through
systematic research conducted with integrity and adherence to research ethics.
PLO4 Demonstrate lifelong learning by continuously acquiring, analyzing, and integrating
information from international scholarly databases using digital technologies to support problem-

solving in materials and manufacturing processes within rapidly changing contexts.



PLO5. Communicate knowledge and research findings in materials engineering effectively and
appropriately to diverse audiences through oral presentations, technical media, and scholarly

publications in either Thai or English.

Course Learning Outcomes (CLOs)
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01213512 Materials Technology and Trends

CLO1: Discuss current advances and emerging trends in materials technology and their potential
impact on current and future materials development.
CLO2: Select appropriate strategies for the management and application of materials technologies

in compliance with relevant regulations, legislation, and engineering standards.
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01213513 Thermodynamics and Kinetics of Materials

CLO1: Calculate chemical reactions and phase equilibria of materials under specified conditions
based on the principles of thermodynamics.

CLO2: Analyze the rates of chemical reactions and phase transformations of materials based on
the principles of materials kinetics.

CLO3: Apply phase diagrams and phase transformation diagrams to control processing

parameters, predict material behavior, and design manufacturing processes.
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01213514 Materials Characterization for Research

CLO1: Explain the principles and applications of electron beams, electromagnetic radiation, and
high-energy particles for analyzing the structure and chemical properties of various materials.
CLO2: Explain the operating principles of instruments used for characterizing the physical and
thermal properties of various materials.

CLO3: Explain the operating principles of techniques used to characterize the surface properties
and nanoscale surface characteristics of materials.

CLO4: Present materials characterization data accurately using appropriate statistical methods
and information technology software.

CLO5: Select appropriate materials characterization techniques and critically analyze the results

to obtain the material properties and research data required for specific research objectives.
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01213591 Research Methodology in Materials Engineering

CLO1: Relate research methodologies in materials engineering to the processes of knowledge
creation and innovation development.

CLO2: Analyze research problems or needs through literature review and information gathering
to formulate research frameworks and research hypotheses.

CLO3: Synthesize information from internationally recognized academic databases and high-
quality research publications.

CLO4: Design and plan experimental procedures by determining appropriate sample sizes based
on statistical principles, as well as selecting suitable materials, equipment, and analytical
methods.

CLO5: Select internationally recognized scholarly databases and information resources, and
appropriately cite information sources in accordance with research ethics and academic integrity.
CLOG6: Prepare research reports or theses in accordance with the prescribed academic format to

communicate research findings accurately, effectively, and professionally.
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01213597 Seminar in Materials Engineering

CLO1: Critically analyze research problems, conceptual frameworks, research hypotheses,
experimental results, and key findings from a wide range of advanced research in materials
engineering.

CLO2: Select appropriate data visualization and statistical tools for the interpretation and analysis
of research data in accordance with research ethics and academic integrity.

CLO3: Present research findings in materials engineering effectively using appropriate information
technology and digital tools tailored to the target audience.

CLO4: Communicate research findings in English through both written reports and oral

presentations.
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01213599 Thesis

CLO1: Select appropriate materials and manufacturing processes for conducting research in
materials engineering.

CLO2: Improve or develop materials and manufacturing processes by integrating the relationships
among processing, structure, properties, and performance to address research objectives.

CLO3: Select appropriate materials characterization techniques and analytical instruments to
obtain structural and property data required for research.

CLO4: Interpret and analyze experimental results accurately using relevant theoretical principles
and statistical methods, and perform secondary data analysis to derive additional insights into
material properties.

CLOb5: Present experimental results and data analyses effectively by selecting appropriate
software tools, graphical representations, and visualization techniques.

CLO6: Independently plan and conduct a research project in materials engineering in accordance
with accepted research methodologies and research ethics, leading to the generation of new
knowledge or innovations in materials.

CLOT: Conduct laboratory research safely by adhering to good laboratory practices and ensuring

the safety of both oneself and others while using chemicals and analytical instruments.



CLO8: Synthesize knowledge from relevant theories, scholarly databases, and previous research
to formulate research frameworks and hypotheses, and to design and plan experiments in
accordance with sound research methodology.

CLO9: Synthesize knowledge from relevant theories, scholarly databases, and previous research
to critically analyze and discuss research findings, leading to the development of new knowledge
or innovations in materials engineering.

CLO10: Communicate research outcomes effectively to diverse audiences at both the national

and international levels.




