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Tennessee Technological University 

Mathematics Department 

 

MATH 6170-6180: Experimental Design I-II 

 
I. COURSE DESCRIPTION FROM CATALOG: 

 Introduction to basic concepts of experimental design, fundamental assumptions in analysis of 

 variance, multiple design, fundamental assumptions in analysis of variance, multiple comparison 

 tests, complete randomized design, general linear model approach to ANOVA, various 

 experimental designs, incomplete block designs, factorial experiments, fractional factorial 

 experiments, response surface methods, repeated measure designs. Lec. 3. Cr. 3. 

 

II. PREREQUISITE(S):  

 MATH 6170: Consent of instructor. 

 MATH 6180: C or better in MATH 6170. 

 

III. COURSE OBJECTIVE(S): 

 Develop basic skills in the design and analysis of statistical experiments 

 

IV.  STUDENT LEARNING OUTCOMES: 

1. Obtain the necessary background material in experimental design to perform an 

ANOVA procedure for their own research. 

2. Learn critical thinking skills necessary for the application of experimental design to 

real world problems in their chosen majors. 

3. Have a better appreciation for the people who developed the ANOVA procedure and 

the research involved. 

4. Acquire self-learning skills. 

V. TOPICS TO BE COVERED: 

 
 MATH 6170 
 
 Chapter 15 Introduction to the Design of Experimental and Observational Studies 
 15.1 to 15.4 - Experimental and observational studies, and causation, basic concepts, overview 
 of standard designs, designing observational studies. 
 

 Appendix A Simple Comparative Experiments  
 Basic Statistical Concepts, Sampling and Sampling Distributions, Inferences About Differences 
 in Means, Randomized Designs, Inferences About the Differences in Means, Paired Comparison 
 Designs, Inferences About the Variances of Normal Distributions. 
 
 Chapter 16 Single-Factor Studies 
 16.1 to 16.11 Single Factor ANOVA model, The Analysis of Variance, The Regression Approach 
 to the Analysis of Variance, Determining Sample Size 
 
 Chapter 17 Analysis of Factor Level Means 
 17.1 to 17.9 Estimating factor level means and making comparisons 
 
 Chapter 18 ANOVA Diagnostics and Remedial Measures 
 18.1 to 18.6 Residual analysis, assessing the model assumptions, remedial measures. 
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 Chapter 19 Two-Factor Studies with Equal Sample Sizes 
 19.1 to 19.11 ANOVA model, F-tests, analyzing interactions. 
 
 Chapter 20 Two-Factor Studies – One Case per treatment 
 20.1 and 20.2 – The no-interaction model and Tukey’s test of non-additivity. 
 

 Chapter 21 Randomized Complete Blocks Designs  
 21.1 to 21.9 The ANOVA Model, analyzing treatment effects, replication within blocks, factorial  
 arrangement of treatments. 
 
 Chapter 28 Balanced Incomplete Block, Latin Square, and Related Designs 
 28.3 to 28.7 – Analysis of Latin squares, ANOVA Model, replication. 
 
 Chapter 22 Analysis of Covariance 
 22.1 to 22.5 – The single and two-factor ANCOVA model, estimation, and interpretation. 
 
 Chapter 24 Multi-Factor Studies 
 24.1 to 24.7 The ANOVA model, ANOVA, analysis of fixed effects, interpretation of interaction. 
 
 MATH 6180 
 
 Chapter 25 Random and Mixed Effects Models 
 25.1 to 25.7 One and two factor studies, estimation, inference, and interpretation of variance 

 components 

 

 Chapter 26 Nested Designs, Subsampling, and Partially Nested Designs 

 26.1 to 26.9 ANOVA model for nesting, estimation, and interpretation. 

 

 Chapter 27 Repeated Measures and Related Designs 

 27.1 to 27.5 One and two factor repeated measures models, estimation, model comparisons, split-plot 

 designs. 

 

 Chapter 29 Exploratory Experiments: Two-Level Factorial and Fractional Factorial Designs 

 29.1 to 29.6 ANOVA model for inference, estimation, and interpreting results. 

 

 Chapter 30 Response Surface Methodology 

 30.1 to 30.5 Design, analysis, and visualizing models. 

  

VI. ADDITIONAL INFORMATION: 

  

VII. POSSIBLE TEXTS AND REFERENCES: 

 Applied Linear Statistical Models, 5th edition, by Kutner, Nachtsheim, Neter, and Li 

 

VIII.  ANY TECHNOLOGY THAT MAY BE USED: 

 SAS software 

 

IX. STUDENT ACADEMIC MISCONDUCT POLICY  

 Maintaining high standards of academic integrity in every class at Tennessee Tech is 

 critical to the reputation of Tennessee Tech, its students, alumni, and the employers of 

 Tennessee Tech graduates. The Student Academic Misconduct Policy describes the 

 definitions of academic misconduct and policies and procedures for addressing Academic 

 Misconduct at Tennessee Tech.  For details, view the Tennessee Tech’s Policy 217 – 

 Student Academic Misconduct at Policy Central. 

 

https://tntech.policytech.com/dotNet/documents/?docid=701&mode=view
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X. DISABILITY ACCOMMODATION 

Students with a disability requiring accommodations should contact the Accessible 

Education Center (AEC).  An Accommodation Request (AR) should be completed as 

soon as possible, preferably by the end of the first week of the course.  The AEC is 

located in the Roaden University Center, Room 112; phone 931-372-6119. For details, 

view the Tennessee Tech’s Policy 340 – Services for Students with Disabilities at Policy 

Central. 
 

https://tntech.policytech.com/docview/?docid=1131&public=true
https://tntech.policytech.com/docview/?docid=1131&public=true

