EPSY 5221	jMetrik IRT Lab

In this assignment we will conduct IRT analyses in jMetrik. We will again use the sample Exam 1 data including 5948 students who completed 56 multiple-choice items, scored dichotomously. We will also use the Liking Science data including 75 children who rated 25 items on a 3-point scale. For each of the following tasks, provide a written response and the corresponding displays as requested from the jMetrik output.

Coding the LIKING SCIENCE response data:
For the Rasch analysis, the item data must be recoded for the Liking Science responses.
A. In the [Transform] tab  select [Advanced Item Scoring]
B. Send all items to the right using the [>>] tool
C. In the Option and Score columns, enter 0 and 0, 1 and 1, 2 and 2, respectively. This fixes the item codes to their original values. The Rasch model will then use a partial-credit model, where Dislike receives no credit (0), Neutral receives partial credit (1), and Like receives full credit (2). This preserves the rating scale values so the Rasch model works.


Repeat tasks 1-7 below for both Exam 1 and Liking Science data. Each of these tasks is worth 3 points for each data set (6 points in total per task; except question 8 which is for Exam 1 only). The lab is worth 45 points total.


1. Report the mean score, standard deviation, and maximum and minimum scores for the total test. These descriptives should be for the IRT Theta scores, not the raw or observed scores.
a. Select the appropriate data table:
b. [Analyze]  [Rasch Models]. 
i. In the Global tab:	[for Exam 1: do not check “Ignore missing data]
	[for Liking Science: check “Ignore missing data]
ii. In the Item tab: [Save: Item Estimates, with a name like “Exam1Stats” or “LikingStats”]
iii. In the Person tab: [Save: Person Estimates] and [Save: Person Fit Statistics]
iv. Run
c. Select the appropriate data table:
[Analyze]  [Descriptives] and select “theta” from the variables.
This will give you summary stats on the theta scores.


2. Report Guttman reliability for the raw sum score and the reliability for the Person scores (theta). Show how this is computed, step-by-step, using true variance (adjusted variance) and observed variance with our theoretical definition of reliability. Interpret the reliability value.
a. Guttman reliability comes from the item analysis summary table you obtained in Lab 1.
b. The adjusted variance and observed variance come from the Rasch table you obtained in 1.b above. Remember: .



3. Among the first 25 students, which student is the lowest ability student? What is his/her ability score and standard error? Does this student fit the model?
a. You will find this information by looking in the data file in the jMetrik data window.
b. Remember, ability is reported as Theta in the data file. Fit is measured by WMS (infit); these values should be less than 1.5.


4. What is the most difficult item? What is the location statistic and standard error for this item? Provide an interpretation for this value – how do you communicate the meaning of the item “difficulty” value? Does this item fit the model?
a. You will find this information in two places:
i. The Rasch table produced in 1.b above (in the output).
ii. The Item Stats table saved in jMetrik.
b. The item location is measured by the b-parameter, the item location on the theta scale.
c. Fit is measured in the same way with WMS and UMS.


5. Which items, if any, do not fit the model?  How do you know?  What does it mean to fit or not fit the model? Consider all the items in the Item Stats tables for Exam 1 and Liking Science and review item fit.

6. Compare the Item Characteristic Curves (ICCs) and Item Information Curves (IICs) from Exam 1 items: 1, 2, 3, 27, 32; and Liking Science items: 1, 2, 3, 4, 5. Discuss the differences you see in these curves (for each test separately), given the parameter(s) estimated. 
a. Select one ICC graphic. Mark the location of the curve (the b parameter for Exam 1 and the steps for Liking Science). What does this parameter tell us about this item?
b. For each item, you will see the ICC always increasing across theta and the IIC which is normally distributed and centered at the location of the item (b-parameter).
c. To create the ICCs and IICs:
i. Select the ItemStats data table
ii. [Graph]  [IRT Plot]
iii. Select all the items.
iv. In the Item options, select [Characteristic Curve] and [Information Function]
v. In the Person options, select NO options
vi. Curve Type: Category Probability


7. Describe the Item Map: Where are items located on the theta scale compared to students? Do students have more or less ability compared to the difficulty of the items? This is like asking: are the items written at the level of student abilities?
a. Select the sample exam data set.
b. [Graph]  [Item Map]
c. Select “theta” at the top of the file – this is for person locations.
d. Select the item stats data file for [Item Parameter Table] – this is for item locations.
e. You can give the graph a title: Exam 1 Item Map or Liking Science Item Map.
f. Run

8. EXAM 1 ONLY: Estimate the NonParametric Curves of all Exam 1 items. Examine the curves for Exam 1 item 27. What is your interpretation of this result for Item 27? What does the Rasch analysis of this item suggest?
a. Select the Exam 1 data set.
b. [Analyze]  [Nonparametric Curves]
c. Select all of the items for analysis, click [Run].
d. Examine the curve for Item 27.
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