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	1.
	Title of Course, Course Number and Credits:

Experimental  Design for Statistics  – Math 4130



3 credits

	2.
	Description of Course: 

For processes of any kind that have measurable inputs and outputs, Design of Experiments (DOE) methods guide you in the optimum selection of inputs for experiments, and in the analysis of results. Full factorial as well as fractional factorial designs are covered – see the course outline below for additional details.
Software such as SAS or S-Plus will be used for testing and regression problems.

	3.
	Course Prerequisites:  

Math 3240 with at least a C- or the approval by the chairperson of Math Dept

	4.
	Course Objectives:   

· Learn how to apply statistical methods and the principles of experimental design to problems of practical interest, with emphasis on applications. 

· Learn how to use statistical software packages and spreadsheets for statistical analysis. Learn how to use SAS or S-Plus environment for statistical analysis. Learn how to display data graphically and organize your results into reports.

· Become skilled at the analysis of one-factor and two-factor designs.

· Lay the foundations for learning more advanced statistical methods after student has completed this course.

	5.
	Student Learning Outcomes. Students will be able to :

a. Effectively express themselves in statistical terms either in written or oral form.

b. Demonstrate the ability to think critically and effectively by utilizing the concept of statistical probability and experimental design.
c. Demonstrate ability to integrate knowledge and idea in a coherent and meaningful manner especially to measures of quality of estimators.  In particular, they should be able to use various experimental design techniques.
d. Work effectively with others in class discussions or small group projects.

e. Locate and use information to set up statistically, choose a suitable method, and perform statistical analysis.
f. After successful completion of the course, students should be able to 

· Find expected values, variance.
· Describe basic theory of  set up and design an experiment and draw conclusion;

· Derive (determine) “best” statistics under various criteria.  



	6.
	Topical Outline of the Course Content:

	
	i.
	 Introduction to the Principles of Experiment Design
	

	
	ii.
	Simple Comparative Experiments
	

	
	iii.
	Experiments with a single factor: Analysis of Variance (ANOVA)
	

	
	iv.
	SS (Sum of Squares) and EMS (Expected Mean Squares) calculation
	

	
	v.
	Randomized Blocks, Latin Squares and related designs
	

	
	vi.
	Introduction to Factorial Designs
	

	
	vii.
	The 2k Factorial Design
	

	
	viii
	Blocking and Confounding in the 2k  Design
	

	
	ix
	Two-levels Fractional Factorial Design
	

	
	x
	 Nested and Split-Plot Design
	

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

Lectures, classroom discussions and computer lab work

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

Through quizzes, tests, and final examination. Regular homework is assigned and computer based assignments

	9.
	Suggested Reading, Texts and Objects of Study:

 Design and Analysis of Experiments by Douglas C. Montgomery, Wiley.

	10.
	Bibliography of Supportive Texts and Other Materials:

1. Box, GEP, Hunter, WG, and Hunter, JS, 1978, Statistics for Experiments, Wiley
2. Cochran, WG and Cox, GM, 1957, Experimental Designs, Wiley

3. Hinkelmann, K. and Kempthorne, O, 1994, Design and Analysis of Experiments (Vol I), Wiley

	11.
	Preparer’s Name and Date:

Wooi K. Lim, Spring 2006
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