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Design of Experiments (DOE) is a methodology used to design and develop new
products and procedures, and to improve manufacturing processes. This course
aims to provide students with the knowledge and skills to design experiments
analyze results and interpret data, to reduce product and service development time,
improve performance, and improve product quality. Through the definition of factors,
levels, errors, and their treatment, designing of experiments and execution order, the

explanation of known experimental designs such as full-factorial designs and
analysis of their results, and fractional factorial designs for a large number of factors.
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Chapter

Short Description

Terminology

Define terms such as dependent and independent variables,
factors, levels, response, treatment, error, and replication.

Planning and
organizing
experiments

Define, describe, and apply the basic elements of designed
experiments, including determining the experiment objective,
selecting factors, responses, and measurement methods,
choosing the appropriate design, etc.

Resolve

experimental design

Experimental design resolution algorithm and known DoE
software helping Design process and analyzing results.

One-factor

Construct one-factor experiments such as completely
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experiments

randomized, randomized block, and Latin square designs, and
use computational and graphical methods to analyze the
significance of results.

Optimal Designs

Evaluate factors and implementation of verification experiments

to test the quality of the

independence of data.

result and compatibility and

Construct full-factorial designs, Taguchi designs, fractional-

Special Designs

designs and Mixture Designs.
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No Course

Introduction to DOE, Basic Principles,

Strategy of Experimentation, Planning, Conducting & Analysis an Experiment

Basic Statistical Concepts

Graphical View of the Data. Estimation of Parameters

DOE Resolving Algorithm. The Blocking Principle. The Latin Square Design
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Introduction to Factorials. Regression Model & The Associated Response
Surface, The Effect of Interaction on the Response Surface. The General Two-
Factor Factorial Experiment

7 Introduction to Factorials. Residual Analysis. Quantitative and Qualitative
Factors

8 The 2K Factorial Design. Analysis Procedure for a Factorial Design
Statistical Testing — ANOVA
9 Model Interpretation — Main Effects and Interactions

Addition of Center Points to a 2K Designs

10 Blocking & Confounding in the 2k
Confounding in Blocks. General Advice About Blocking

11 |The 2K-P Fractional Factorial Design

12 |Overview of Response Surface Methods
Response Surface Models. Second-Order Models
Designs for Fitting Response Surface Models

13 |Experiments with Random Factors

14  |Testing Hypotheses —Mixture designs (factors that are ingredients of a mixture)
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