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Lertap, an Excel-based classical item and test analysis program, has recently been upgraded to version 5.4.  Some of its new features are discussed and pictured in this document.
Quintile Plots

Item responses may now be summarized for up to five groups of respondents (the former limit was two).  The groups may be defined on the basis of scores on either an internal or external criterion; the external criterion may be a categorical variable, such as gender, ethnic group, or region.
Two graphical summaries may be made of group responses.  One plots the performance of each item option by groups, as seen below:
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This example traces the functioning of each item option over achievement groups, from “lower” to “upper”.  Groups such as those seen here would often be referred to as quintiles – there are five of them, each with 20% of the total N.

There are six lines in the plot; five of them correspond to the item’s options, while the sixth, “other”, corresponds to those test takers who did not respond to the item.
The keyed-correct answer for this item is “C”, as shown in the legend under the x-axis.  We can readily see that the proportion of test takers able to identify the correct option steadily increases as we go from left to right, that is, as achievement increases.  In the lower achievement quintile, only about 10% got this item right, rising to about 75% in the upper group.
We can also see that the distractors seemed to function well.  In general, as we go from left to right, from low achievement to high, the proportion of test takers selecting each distractor tends to decrease.

It is easy to obtain the table corresponding to the graph.  This is done by right-clicking on the graph, selecting chart options, and then selecting “show data table”:
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Lertap will swap the axes on these graphs, resulting in a plot such as the one shown below:
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In this graph we’ve got the five quintile groups traced over the item’s options, providing another way of capturing the action.  Now it’s possible to quickly detect the voting patterns of each group – the strongest group, “upper”, cast more preferences for the correct option than for the distractors, while in the lower group the most popular option was distractor A, followed by E.
In the plots above the groups were defined on the basis of performance on a test.  In the graph below, two groups have been defined on the basis of an “external criterion”, in this case a categorical variable indicating whether or not test takers had had prior coaching.  EC=2 corresponds to the coached group, while EC=1 represents the non-coached students.
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The coached students did better on the item – the correct option was 1, and about 35% of them identified it, compared to about 20% in the other group.

What is perhaps more noteworthy, however, is the difference in the groups’ propensity to leave item A49mc unanswered.

Unanswers are denoted as “other”.  The graph shows that almost 40% of the non-coached group omitted the item (or failed to reach it), compared to only about 8% of the coached students.  Of itself this may not be a telling result, but the pattern seen here was repeated on the twenty items which followed this one.  This was a speeded aptitude test, with no penalty for guessing.  The plots suggested that coached students seemed to have an advantage as they left far fewer items unanswered, increasing their chances of obtaining a higher test score.
How much work is required to get these plots?  Extremely little.  If the criterion used to define the groups is internal, that is, the test score itself, the graphs result from a single mouse click on a toolbar icon.  Just one click gets Lertap to plot results for every item – there are no dialog boxes to complete.  What about swapping the axes – surely users have to do something to have Lertap invert the axes?  Yes, true: they have to click on the same toolbar icon again.  That’s all; that’s it.
What?  It plots results for all items?  That would surely take a fair parcel of time, eh young feller?  Is 24 seconds for seventy plots a long time?  (That’s what it took on a late-model Pentium 4, said to be running at 2 GHz.)
The type of graph made on the first mouse click is a user option set in Lertap’s System worksheet.  The default gets Lertap to make a classic quintile plot, with groups along the x-axis, but this is easy to change.

If the groups are defined by an external criterion, Lertap’s Run Menu is used to define the external criterion, after which a single click on the same toolbar icon produces the plots.

These “quintile plots” are a powerful test analysis tool, turning response frequencies into graphs with very little work.
The Plot Thickens

Experienced Excel users may recognize what Lertap does to get quintile plots: it simply passes a data table to Excel, and gets Excel to insert the right type of chart.
Excel has powerful graphing capabilities, and Lertap leans on them often.
In version 5.4 we’ve increased the lean, adding a new drop-down menu to the toolbar called “Shorts”.  One of the shortcuts available from this menu is a simple line plotter.

Have a look at part of a normal Lertap item scores matrix, one that’s been augmented with eigenvalues (better known to some as “latent roots”):
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We’ve selected the row with eigenvales, Row 370 above.  To get a “scree test”, a plot of the eigenvalues, we go to the new Shorts menu, and click on “Make a line graph”.  This is what we get:
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Granted, this plot is too condensed as it appears here.  Can it be enlarged?  But of course.  This is standard GUI (graphical user interface) stuff: click on the graph, and tug at the corners.

The point we want to make: here we have another example of how easy it is to plot things.  In this case, three mouse clicks were required to get the plot (not bad, especially when you think of those people who require a whole lifetime to get the plot).
Lertap’s Shorts shortcut lets users make line graphs from a variety of its reports.  For example, columns in the brief item stats report can be highlighted, and plots quickly made of item difficulties and discriminations.
These graphs can be truly handy.  You might not think that a plot of item difficulties or point-biserial correlations would be too exciting, but you ought to try it: a graph of such statistics provides a colorful, information-rich resource, capable of quickly revealing trends, or problems.
This discussion will undoubtedly remind many readers of the old adage: A graph is worth a thousand tables.  What readers are unlikely to realize is that this proverb was spawned by our Lertap-using forbearers. 
New Stats and Functions
New statistics found in version 5.4 include tetrachoric correlation coefficients, SMCs (squared-multiple correlation coefficients), and eigenvalues.

Whenever we can, we get Lertap to get Excel to calculate things.  This provides numerical precision and computational efficiency.  For these new stats we made use of some of Excel’s inbuilt matrix manipulation routines.  When these proved to fall a bit short of the mark in places, we went Internet browsing for Excel add-ins, finding a set of matrix decomposition routines suitable for eigenvalue / eigenvector work freely available at the Foxes Group in Europe (digilander.libero.it/foxes/index.htm).  We nabbed 'em, and have included notes in Lertap’s online help system, “Lelp”, suggesting how the routines might be used to perform a principal-factors analysis.
This version of Lertap has a new option, “To halve and hold”, working from the Run Menu.  It will randomly divide a data set into halves, useful for calibration and validation efforts.
We’ve now provided support for users who want to feed Lertap data into two popular IRT programs, XCALIBRE and Bilog-MG.

The screen snapshots below provide an idea of what 5.4 does; the first shot is a worksheet ready to squirt over to XCALIBRE, while the second is one destined for Bilog-MG:
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To cater for Bilog-MG users wanting to carry multiple group-definition variables in their analyses, Lertap 5.4 has added an option to its Move Menu which copies selected data columns, reformatting them if required so that they’re Bilog-ready.  It then updates the FORTRAN format statement (the first row in the worksheet above).
Furthermore
Lertap's online help system, "Lelp", has been improved, and continues to be available in three formats: PDF, Windows help, and HTML.  Improvements include comments on how to export Lertap results to the new version of FastTEST.

Lertap runs on any Windows or Macintosh computer equipped with a recent version of Excel.

More information may be found at: www.lertap.curtin.edu.au.

