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Course description form

	Instructor's name:
	Wilco Emons, Univ. Tilburg, Netherlands

	Course title:
	c. IRT models for multidimensional data

	Course type:
	Lecture / workshop

	Number of credit hours per edition:
	10 x 45 min

	ECTS
	IRTc-2

	Software to be used:
	LatentGOLD, MIRT (Glas; available one line), R (packages: MIRT, MAT, Psych, free software),

	Teaching day schedule preferences:
	Morning session:

- 2 x 45 min units + 15 min break
Afternoon session:

- 2,5 hours lab session (+ 15 minutes break) + 30 minutes Closing Session.


	Course objectives:
	Course objectives:
Students who have taken this course should:
· be able to describe the role of MIRT models in educational measurement and be able to compare and contrast MIRT approaches with unidimensional IRT approaches;
· demonstrate a general understanding of MIRT models for polytomous items 
· demonstrate a profound understanding of principles and techniques for estimating the parameters of MIRT models; 
· be able to estimate MIRT models using existing computer programs (e.g., LatentGOLD, MIRT, and perhaps some dedicated R-packages);

· be able to use MIRT models for exploratory and confirmatory dimensionality analysis and interpret the results appropriately;

· be able to apply MIRT models within the context of educational testing and interpret the results appropriately;
· be able to report the outcomes of an MIRT analysis in nontechnical terms;
· be able to review, interpret and critically reflect on applied studies using MIRT approaches from a psychometric perspective.

	Knowledge:
	Know and understand the purpose of equalizing and combining the results of tests
Know and understand the idea of ​​planning analysis and assumptions using statistical methods

	Abilities:
	be able to explain various approaches to goodness-of-fit assessment (including testing the underlying assumptions) for MIRT models and understand the underlying principles

be able to explain MIRT models for dichotomous items and understand their psychometric/mathematical underpinnings

	Social competences:
	Able to use the knowledge and skills to teach client-discussion skills

	Prerequisites:
	Parts (a) and (b) of III.2: Modern Test Theory (IRT) of this program serve as prerequisites for this module; this includes:

· Basic principles of item response theory;
· Good understanding of unidimensional IRT models for dichotomous items (1PLM/Rasch, 2PLM, 3PLM), including parameter estimation, goodness-of-fit assessment, person scoring; basic understanding of IRT models for polytomous items, in particular the partial credit model and the graded response model;
· Understanding the basics of (marginal) maximum likelihood estimation;

In addition:

· Basics of R (i.e., basic skills for data handling routines, installing and activating packages).



	Pass requirements:
	At the end of day 2, there will be a short test on basic concepts (45 minutes; closed book)  and students have to complete a written take-home assignment. For the take-home assignment, each student will be provided with a unique data set. The student has to analyze the data using MIRT, and prepare a psychometric report. All reports will be graded on four aspects: (a) clarity of expression, (b) statistical/psychometric correctness of the IRT analysis, (c) completeness, and (d) quality of substantive interpretations. I will provide the students with written feedback on their assignment. The short test will counts for 30% of the grade, and the take-home assignment for 70%.

	Recommended reading:
	Publications read prior to the course:
· Reckase, M. D. (2009). Multidimensional item-response theory. New York: Springer. (Chapters 1 through 4).
Further readings:

· Reckase, M. D. (2009). Multidimensional item response theory. New York: Springer. (Chapters 5, 6, & 10.)
· C.A.W. Glas (2010). Manual MIRT. Enschede, Netherlands; Department of Research Methodology, Measurement, and Data Analysis. (online available)

· Hooker, G., Finkelman, M., & Swartzman, A. (2009). Paradoxical results in multidimensional item response theory. Psychometrika, 74, 419-442.
· To be announced.



	Course plan:
	Day 1:

On day 1 I will
· introduce most commonly used MIRT models for dichotomous items (compensatory / non-compensatory); discuss the models, interpretation of parameters, and ways to represent the models;

· discuss principles and methods of parameter estimation and goodness-of-fit testing; also included are latent trait space indeterminacy and a demonstration of the software that will be used in the afternoon lab session; 

· discuss MIRT modeling for exploratory and confirmatory dimensionality analysis; including the difference between full-information versus limited information approaches and discuss the special case of bifactor models.
The morning session will lay down the theoretical/statistical backgrounds. The afternoon session will be devoted to practical assignments. The goal of the assignments is to enhance the materials discussed in the morning session and to practice with the software. I will end the day by discussing the assignments with the students, and reflect on the most important aspects.
Day 2:

On day 2 I discuss some more advanced topics in MIRT, discuss applications in the context of educational measurement, and discuss advantages/disadvantages of MIRT. In particular, I will discuss:
· MIRT models for polytomous items (briefly)

· Applications to educational data
· New developments and reflections, including paradoxical results in MIRT models and the role of MIRT for subscale scoring and diagnostic score reports.
At the end of the day I will give a short test on the basic concepts.
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