ERA 501: THEORIES OF TEST DEVELOPMENT

Capsule Statements
The science of developing educational and psychological tests and measurement procedures has become highly sophisticated and has developed into such large body of knowledge that it is considered a scientific tests and measurement procedures are studied, specially how to test questions (called items) should be developed , how to select tes6t items, how to transform response to item into numerical scores, how to assess the quality of these scores,, how to interpret these scores, and how to ascertain that the scores are not biased against certain groups of i9ndividuals. 

Course Objectives

At the end of the course students will be able to;

1. understand the importance of theoretical base for the test development
2. understand different theories of test development
3. appreciate the difference among various test development theories
4. apply the methods learned in theories to improve the test development
5. conceptualize and use statistical techniques used in different theories for better theoretical understanding of test development 

Course outline

1. The educational measurement process

1.1 Educational measurement Inference 

1.2 Educational measurement theories 

1.3 Some common educational measurement issues.

2. Some mathematical and statistical concepts

2.1 Quadratic functions 

2.2 Derivatives

2.3 Optimization algorithms

2.4 Bayesian statistics 

3. Random sampling theory

3.1 Classical theory

3.2 The true score model

3.3 Reliability estimation

3.4 Assumption of independence 28

3.5 Parallel tests assumptions 30

3.6 Error variance and standard error of measurement 

3.7 Estimation of true score

3.8 Strategies to attain parallel tests

3.9 Conceptual and practical implications

3.10 Extensions of classical theory

4 Genernalizability theory: conceptual framework

4.1 The Nature of score variances

4.2 Types of variances

4.3 Design consideration
5.

Genernalizability theory: statistical methods 
5.1 Single-Facet crossed design

5.2 Single-Facet nested design

5.3 Two-Facet crossed design

5.4 Sample size considerations

5.5 Venn diagrams

6. Conventional item analysis

6.1 Probability of guessing

6.2 Item difficulty

6.3 Item discrimination

6.4 Analysis of distracters

6.5 Item reliability

7. Item response theory

7.1 Basic concepts of Item response theory

7.2 Limitations of random sampling theory

7.3 Item characteristic curve

7.4 Item Parameters and ability scale

7.5 Normal Ogive function

7.6 Logistic Models

7.7 Choice of model

7.8 Information functions

8. Conditional estimation of ability

8.1 Assumptions

8.2 The likelihood function

8.3 Conditional maximum likelihood estimate of discrete ability

8.4 Conditional maximum likelihood estimate of discrete ability

8.5 Conditional maximum likelihood estimate of continues ability 

8.6 Newton – Raphson numerical procedure

8.7 Log Likelihood function

8.8 Problems with maximum likelihood estimates

8.9 Bayesian modal estimates

8.10 Uninformed prior distributions 

9. Joint estimation of parameters 

9.1 Problems of joint estimation 

9.2 Join maximum likelihood estimation

9.3 Bayesian parameter estimation

9.4 Marginal maximum likelihood estimation 

9.5 Approximation methods

9.6 Sample size considerations 
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