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Many researchers are curious about Rasch analysis and would like to try it with their own data,
and most have a need for classical test statistics from time to time. However, with prices ranging
from $150 to well over $1000 (US), test software can be a major investment, leaving researchers
unsure of where to get started. In our first software column, we will introduce free alternative to
commercial packages called jMetrik, and detail how to get started with the program.

What is jMetrik?

jMetrik is a free, open-source software tool for psychometrics. Unlike packages for R which rely
on command lines, it offers a Graphical User Interface, making it easy for beginners to navigate.
It is Java-based, so it is 100% cross-platform, offering identical operation on Windows,
Macintosh, and Linux. It offers a range of statistical and psychometric functions that are usually
not available for free, including:

* Descriptive statistics

¢ (lassical test theory (CTT) item analyses

¢ Rasch modeling

* Test equating

* DIF analyses

¢ Graphing

* Some confirmatory factor analysis functions
Although it can be a little rough around the edges, it is a convenient tool for testing on a budget.
In this, the first Software Corner article, I will explain the basics of getting started with jMetrik.
Obtaining and installing the software
The software is freely available from the following URL:

http://www.itemanalysis.com/user-form.php

Enter your name, email, and location, and you will be directed to a page from which you can
download the version for your operating system. Note that if you are a Mac user, you may need to
install Java separately. The page includes a link to do so.

Formatting and importing your data

Probably the most confusing aspect of getting started with jMetrik is simply entering your data, as
jMetrik, like RUMM?2020, follows a database model rather than a file-based model. This is very
convenient for keeping all of your data sets and results together for a project, but comes at the
cost of a somewhat more-involved data importing process initially.
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Laying out your data

In all likelihood, your data is in an Excel (or compatible) spreadsheet. Although jMetrik cannot
read Excel files, the data can be easily exported to a text-based format that can be read. In this
section I will explain the process for tab-delimited files (although jMetrik supports other text
formats as well).

1. Lay out your data.

In Excel, lay out your data so that cases are in rows and items are in columns. You may also
include non-item variables such as case IDs and gender (see Fig. 1). Be sure to save this in Excel
before moving on to the next step.

9~ i EI= jMetrik Example Data:xlsx - Microsoft Excel non-commercial use o B R
m Home | Inset  Pagelayout  Formulas  Data  Review  View  Developer @& R
* . I = . +! = = e EEER X Autosum v A
- Arial 10 A A S Wrap Text General Ejf f;ﬁ B = [ - Z‘F ﬂ
Y. A B Merge & . " <3 %9 | Conditional Format Cell | Insert Delete Format Sort & Find &
g (B T~ |H- |24 EMergeaCenter~ | $ - % > | %8 S Formatting - as Table * Styles~ |+ - - | Qe  Fitterv Select~
Clipboard s Font : Alignment 5 Number : Styles Cells Editing
Al A S| ID v
A[B[C[D[E[F[G[H | JIKI|L M N o P Q R S T u V W X Y| Z | A AB AC AD AE AF AG AH %
1 [ID_ISex D01 D02 D03 D04 D05 D06 D07 D08 D09 D10 MCO1 MCO2 MCO3 MCO4 MCO5 MCO6 MCO7 MCO8 MC09 MC10 P01 P02 P03 P04 P05 P06 P07 P08 P09 P10 =
2 ™ 1 0 1 1 1 1 1 1 0 1d d a b a d a d c b 1 0 0 4 0 0 0 4 1 4
3 2M 1 1 1 1 1 1 0 1 0 1¢ c b c c c d a c c 4 3 4 4 1 4 4 0 3 4
4 3F 1 1 0 1 1 1 1 1 0 1b a b b b d b a b c 4 4 2 4 3 0 3 2 0 0
5 4M 1 1 1 1 1 0 1 1 0 1d c a d b c d a b c 2 0 0 4 4 4 3 0 4 1
6 5M 1 1 0 1 1 1 0 1 0 1b b a d a c a a d d 0 0 0 4 2 4 0 2 1 1
7 6M i1 0 1 1 1 0 0 1 1 1c d c d c b d d d c 3 0 4 3 4 4 1 3 2 3
8 7F 11 1 1 1 1 0 1 0 1b a d a a b c a a c 2 1 2 0 1 4 4 0 1 4 A
& 8F 1 1 0 1 1 0 0 1 0 1d d d b b b a b a a 1 4 3 3 4 1 3 2 3 0 1
10 9M 1 0 1 1 1 0 1 0 0 1b c b c d d a c c c 00 0 2 3 0 1 2 4 2

Figure 2. Example data layout in Microsoft Excel, with case ID, sex, dichotomous items,
multiple-choice items, and polytomous items.

2. Save your data as tab-delimited text.

Go to the File tab (Windows) or menu (Macintosh), and choose “Save as.” In the save dialog, set
the format to tab-delimited text. See Figures 1 (Windows) and 2 (Macintosh) for the locations of
this option.

File pame: jMetrik Example Data.xlsx v
Save astype: | Excel Workbook (*.xlsx) ";
‘Web Page (*.htm; *.html) ~
Excel Template {*.xItx)
Excel Macro-Enabled Template (*.xltm)
Excel 97-2003 Template (*,xIt
v < u L4 a ab de ed T < 4
0 1d a a Unicode Text (*.txt) vl1 4 3
0 1c c b a b b d a c d 7700 4 4 3 1 4 1 3

Figure 3. Saving as tab-delimited text in Excel for Windows.
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Forma v Excel Workbook (.xIsx)
Description

The XML-based format thal Excel 97-2004 Workbook (.xls) VBA or Excel 4.0
macro sheets.
Excel Template (.xItx)

Excel 97-2004 Template (.xIt)
Comma Separated Values (.csv)
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- PDF
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Tab Delimited Text (.txt)
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Data Interchange Format (.dif)
Symbolic Link (.slk)
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Learn more about file form;

Figure 4. Saving as tab-delimited test in Excel for Macintosh.

You will see two dialog boxes asking if you would like save only the active sheet, and then if you
would like to continue to save and lose formatting. Click “OK” and “Yes” to both of these. They
will not affect your Excel data, which you saved before exporting a plain-text copy.

Importing your data into jMetrik

You cannot import your data into jMetrik until you have defined a database. Before doing that,
however, you may want to create a new workspace, which can hold multiple databases and
outputs for a project. This is entirely optional.

1. (Optional) Add a new workspace.

Workspaces allow you to keep projects totally separate. If you will be using jMetrik for several
projects at the same time, this step is recommended. When the software starts, it uses a default
workspace. If you would like a separate one, choose “Add Workspace...” from the Manage menu.
Give it a name and a location to save it, and click “Add” (see Figure 4).

e 00 Add Workspace

Workspace Name: |Shiken Example

|| Browse |

Workspace Location: | sk is i "LEIIALHIL XE

[ Add I Cancel

Figure 5. Adding a workspace.

Once you create a new workspace, you will need to change to it by going to the Manage menu
and choosing “Change Workspace...” You will be presented with a list of available workspaces.
Choose your new workspace, as in Figure 5.
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6 0 O Change Workspace

Shiken Example

Select Workspace

Figure 6. Changing to the new workspace.

2. Add a new database to the workspace.

After either creating a new workspace or electing to simply use the default, go to the Manage
menu and select “New Database...” Give the new database a descriptive name. This database will
hold all the data associated with your project, so it should be something easy to identify.

3. Import your data table.

The database created in the last step is empty. The next step is to add a data table. Go to the
Manage window and select “Import Data...” In the open dialog that appears, navigate to the data
file you exported from Excel and set the delimiter to “Tab”. If your data file has the variable
names in the first row, be certain to select that option. Click “Browse” to import the data. See
Figure 6.

000 Import Data

Look In: ([ Desktop v]

[E5 jMetrik Example

[E5) Shiken Example Delimiter
[~] jMetrik Example Data.txt © Comma
@ Tab
© Semicolon
© Colon

Variable Name:

@ In First Row
O None

File Name: jMetrik Example Data.txt

Files of Type: |Text Files (*.txt) VJ

Figure 7. Import data dialog box.

In the dialog that appears, give the data set a name. You cannot use spaces in this name. Leave
“Rows to Scan” blank to include all data. Finally, click “Import.” See Figure 7 for an example.
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00 60 Import Data

Database: jMetrik Example

Table Name: |Dataset

DataFile: [ ‘aarsy. LAk a/jMetrik Example Data.txt| [ Browse |

Rows to Scan:

[import | [Gancer |

Figure 8. Creating the data table.

Scoring Item Responses

Because jMetrik can accommodate many kinds of item data, you will need to provide the scoring
information for each item (anything that is not scored will be listed as “Not Item.” Although this
can be a little tedious with multiple-choice (MC) data, it does allow for CTT distractor analyses.
To begin this process, click the “Variables” tab at the bottom of the jMetrik window (see Figure
8).

M 1.0
M 1.0
F 1.0
F 1.0
F 1.0
M 1.0
M 10
Data || Variables)
[Data loaded |Database: jMetrik Example

Figure 9. Switching to the variable tab.
In the variable tab, click the cell in the “Scoring” column for the first item. The Option Scoring
dialog will appear. Refer to the following sections for binary, MC, and polytomous data.

Scoring binary items

1. Set the scoring for the first item.

In the Option Scoring dialog, enter “0” in the Option column, and “0” in the Score column. On
the next line, insert a “1” in both fields. Be sure to move to the next line or the values will not
be registered. See Figure 9.

2. Replicate the scoring for the rest of the binary items.

After entering the scoring for the first item, click “Replicate,” as in Figure 9.
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O O O Option Scoring
Option Score

]
[ OK | I Clear |

[ cancel | [Replicate

Figure 10. Option Scoring for binary items.

3. Set the items to which to replicate the first item’s scoring.

After clicking “Replicate,” a dialog box will appear. On the left are all of the variables in the data
table. Select the items to which you wish to apply the first item’s scoring on the left (NOTE:
Click the first item and then shift-click the last item to select a range.) and click the right arrow to
add it to the list to which the scoring will be added. See Figure 10.

O O O Replicate Scoring for Selected Items
MCO1 E DO1 Run
MCO02 D02
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MCOS DOS
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MC10 -

pn1 :J oo

Figure 11. Setting items to which to replicate scoring.

4. Finish replication.

Click “Run” on the replication dialog, and “Okay” on the verification.

Scoring MC items

MC items are a little more difficult, since there are multiple scoring possibilities, depending on
the correct option for the item in question.

1. Set the scoring for the first item.

Once again, click in the Scoring column for an item and enter the option scoring for that item (see
Figure 11).
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Figure 12. Option Scoring for MC items.

2. Replicate the scoring for the rest of the items with the same scoring.

Replicate the scoring for the first item you scored to every item with the same correct answer. For
example, all the items for which “a” is the correct answer should have the scoring showing in
Figure 11 replicated to them. Repeat for “b”, “c”, “d”, etc. In the Replicate dialog, you can select
multiple items with ctrl-click (Windows) or cmd-click (Macintosh).

Scoring polytomous items

Since jMetrik includes the rating scale and partial credit models, polytomous data is a possibility.
Scoring of this data follows the same logic as that of the binary data. Simply set each number to
its value. NOTE: If you need to collapse categories, simply assign the same score to two
categories. Refer to Figure 12 for an example. Replicate for all the items to which this scoring is
relevant.

© O O Option Scoring

Option Score

HBlWINI=O

B WNI= O

v

[ ok ] [ clear |
[ Cancel ] IRepIicate*!

Figure 13. Option Scoring for polytomous items.
Finishing variable definition

On the Variables tab, you may add easy-to-read labels to the variables if you wish.

Analyses

Once the data are imported and scored, analyses are fairly straightforward with the graphical user
interface. Overall, the interface for these analyses is very similar to that of SPSS, and to the
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Replicate dialogs discussed above. Analyses and graphs output to tabs in the jMetrik window.
Refer to the following sections for saving this information for use in other analyses or elsewhere.

Saving Rasch scores to the data table

Some analyses, particularly Rasch, can write the results to variables in the data table, to be used in
further analyses. In the case of Rasch analyses, this option is located under the Person tab in the
Rasch analysis dialog (see Figure 13).

(&) Rasch Analysis
D03 4] e LR?”“_|
P02
e e
P04 -

POS
P06
PO7
P08
P09
<< |[P10

A

MCo& | »>
Mcoz? ’

MC10 v

Global | Item Personl

Person Options

El Save Person Estimates

[C] Save Person Fit Statistics

Person Estimation

Fixed Parameter Values: Select

Figure 14. Saving Rasch person estimates to the data table.

Saving text outputs

If your analysis has created a text output that you would like to use elsewhere, click the “Text File
Save As” button in the toolbar, or select “Text File Save As” from the File menu (see Figure 14).

o000 | £| iMetrik
File Edit Log Manage Transform Analyze Graph Help

DIB@'@‘ @b 0@
‘Workspace Tree -

ITEM ANALYSIS
Default |

Defaultllorkspace/Shiken Example.DATASET

= Shiken Example April 25, 2012 08:47:09
DATASET

Figure 15. The Text File Save As button in the toolbar.

Saving graphical outputs

Graphs can be saved by right-clicking them and selecting “Save as...” The file that is created is in
the Portable Network Graphics (.png) format. See Figure 15.
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Figure 16. Saving a graph to a file.

Conclusion

Although setting up the data for analysis can be tedious, jMetrik offers researchers and students
on a budget a suite of psychometric analyses for free. In a field where even software with very
limited functionality is routinely priced in the hundreds of US dollars, this is a welcome
alternative. Despite having an ever-growing number of psychometric software tools at my
disposal, the lack of licensing difficulties and cross-platform compatibility of jMetrik has made it
my first go-to tool for quick or exploratory analyses. I encourage you to try it out; I think you will
be surprised by what it can offer for the price.

Shiken Research Bulletin 16(1). May 2012.



