Subject Description Form
	Subject Code
	ISE318

	Subject Title
	Industrial Engineering Techniques and Methods

	Credit Value
	3

	Level
	3

	Pre-requisite/Co-requisite/Exclusion
	Nil (but some basics of mathematics such as matrix and probability are preferable)

	Objectives


	This subject provides students with

1. basic skills for analyzing and improving working methods, procedures and systems in the context of the workstations and a department, taking into account ergonomic considerations in order for them to carry out a project on work improvement in a company for the purpose of productivity improvement;
2. skills in the use of learning curve, as well as a basic understanding of the techniques and concepts of Just-In-Time, Toyota Production System, and Lean Production, thereby allowing them to draft measures for efficiency improvement and waste reduction in industrial engineering;
3. ability to use multi-criterion decision making method (Analytic Hierarchy Process) in order for them to draft industrial decision planning and evaluation (i.e. layout plan selection, human resource strategy, best available technology, sustainable manufacturing);
4. working knowledge on the techniques for facilities layout and their interaction with materials handling system (if relevant), thereby enabling them to evaluate an existing layout and recommend improvements and/or to plan a new layout;
5. basic skills of calculating cycle time, line efficiency, understanding the basic rules for work improvement, mastering the common recording techniques, systems flowchart, quality management tools, and basics for product development (design of goods and service, product life cycle and decision tree to product design).

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to

a. determine productivity and examine an existing work situation and conduct a work improvement program in order to identify low productivity in a manufacturing or service company; 

b. apply appropriate recording techniques, or to design new work methods and procedures, for a manufacturing or service company, and apply lean production methods;
c. employ the multi-criterion decision making method (AHP) for industrial decision planning and evaluation;
d. master the total quality management tools, the basics of product development, analyze the results, and use line balancing theory for applications, and propose suggestions for improvement for industrial engineering;
e. identify the objectives of layout planning in both manufacturing and service companies, evaluate its effectiveness, and apply layout planning techniques, recognizing their limitations when considering relevant constraints. 

	Subject Synopsis/ Indicative Syllabus


	1. Introduction  

Productivity; Causes of low productivity in organizations; Resources and outputs, their importance, brief history of industrial engineering techniques and methods, and how they are measured.
2. Work Improvement
Leaning Curves. Just in Time (JIT), Toyota Production System/Lean Production. Human resources strategy and job design. Industrial Decision planning and evaluation: Analytical Hierarchy Process (AHP) and multi-criterion decision-making. Layout Planning. Inter relationships among entities. Types of layout manufacturing and offices. Layout planning techniques. Line balancing. Procedure diagrams. Line balancing applications. Flow time, cycle time, line efficiency; Systems flowchart; Recording techniques. Work improvement, benefits, the logical approach, the Pareto Principles, identifying improvement areas in enterprise. Interview Personnel. Recording Techniques.
3. Quality Management and Product development
Quality management. Dimensions of quality.  “Costs” of Quality. Total quality management tools. Seven Quality Control tools. ISO 9000 Series of Quality Standards. Design of goods and service. Product Life Cycle. Product Development (Quality Function Deployment). Decision tree to product design. Project management.
4. Layout Planning
Objectives, types of layout found in the manufacturing industry and the clerical sector; Systematic layout planning, as applied to manufacturing and clerical work; Introduction to the design of flowlines in manufacturing; Line balancing; Techniques; Efficiency of assembly lines; Balance loss.

	Teaching/Learning Methodology 


	A mixture of lectures, tutorial exercises, and case studies are used to deliver the various topics in this subject, some of which are covered in a problem-based format, as these can enhance the learning objectives. Others are covered through directed study in order to enhance the students’ ability of “learning to learn.” Some case studies, largely based on consultancy experience, are used to integrate the topics, thus demonstrating to students how the various techniques are interrelated and how they can be applied in real work situations. 

	Assessment Methods in Alignment with Intended Learning Outcomes


	Specific Assessment Methods/Tasks

% Weighting

Intended subject learning outcomes to be assessed 

a

b

c

d

e

1. Continuous Assessment (Four Case Studies, each accounts to 10%)
40%
(
(
(
(
2. Examination (Open Book)

60%
(
(
(
(
(
Total

100%

Continuous assessment comprises case studies with individual and group components. Note: Questions for the assessment of Intended Learning Outcomes (ILOs) may vary from year to year in terms of whether they are by Continuous Assessment or by Examination. However, all ILOs are covered each year. Moreover, all assessment components require students to apply what they learned to realistic work applications.

	Student Study Effort Expected 

	Class contact:
	

	
	· Lecture/Tutorial                             3 hours/week for 11 weeks
	33 Hrs.

	
	· Laboratory/Case Study                   3 hours/week for 2 weeks
	6 Hrs.

	
	Other student study effort:
	

	
	· Studying and Self-learning
	38 Hrs.

	
	· Case Study and Report Writing
	28 Hrs.

	
	Total student study effort 
	105 Hrs.

	Reading List and References
	1. Heizer, Jay and Render, Barry, 2014, Principle of Operations management, 9th edition, Pearson
2. Mundel ME and Danner DL 1994, Motion and Time Study: Improving Productivity, 7th edn, Prentice Hall
3. Tompkins, JA, White, JA, Bozer, YA, Tanchoco, JMA, and Trevino J 1996, Facilities Planning, 2nd edn.
4. Gavriel Salvendy (Ed.) 2007, Industrial Engineering Handbook, John Wiley & Sons Ltd.
Note: Other books with the same or similar titles as above can also be used.
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