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R is both a programming language and a potent software environment for use in
data analysis. The main website is here. RStudio is a companion to R, providing
a special IDE2 used to write and run scripts written in “R Markdown”. Such
scripts have file extensions of “Rmd”.
Lertap 5 is an Excel-based data analysis package used for processing responses
to test and survey questions. Use this link for an introduction.
Lertap 5 supports an extensive battery of practical item and test analysis tools,
but there are indeed times when it comes up a bit short in some areas of teaching
and research. So it is that, over the years, Lertap 5 has been trained to “talk” to
other data analysis programs.
Among these are programs that cater to users of “IRT”, item response theory.
These include, for example, Bilog-MG, Xcalibre, EIRT, SAS, and an R package
called TAM. Lertap 5 can also communicate with the R psych package for those
users looking for estimates of coefficient omega, a reliability index for tests and
surveys.
The purposes of this document are (1) to show how selected R packages are
installed, and (2), to then discuss and describe how Lertap 5’s special R and
RStudio scripts are applied.
Note: the installation of R and RStudio is discussed in another document. The
presentation below assumes that the R and RStudio apps have already been
installed; the discussion to follow will cover the installation of two selected R
packages, and the use of special “scripts” produced by Lertap 5.
Installing R packages
While there is truly a world of things we can do with R, in this document I will
limit the discussion to the use of two R “packages”
The work I’ve done thus far with Lertap 5 and R is based largely on the “psych”
and “TAM” packages. I will go through the steps needed to install them.
I elected to install “psych” first. I started R and typed the text in red in the
Console window (see Figure 1):
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I was asked to pick a “mirror”. I took one of the Australian mirrors as for most of
the year I live in Western Australia.
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I then installed the TAM package (as seen above in red letters, Figure 2). The
following messages appeared in the Console:
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This completed the installation of the two packages I wanted to install, and I
thought I’d be ready to give things a go. I closed R before moving on.
A test drive using RStudio
Lertap 5 readily computes a reliability estimate known as “alpha”, also frequently
called “Cronbach’s alpha”. Alpha is by far the most commonly-encountered
reliability estimate, but it is not the only one. Coefficient “omega” is another.
Lertap 5 has a “special macro” designed to download little R and RStudio files for
use with the psych and TAM packages just mentioned above. Two of them are
used to get coefficient omega.
The special macro is described here.
I will use the “FIMS” dataset in order to demonstrate how the macro is used, the
files it downloads, and the use of those files in RStudio.
Figure 4 shows how I started. I had the FIMS.xlsx file in a working folder.
Figure 5 displays the contents of the folder after I had used the macro.
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The macro added five files to the folder. Three of the new files have an extension
of “Rmd”. Each of these contains a script ready to use with RStudio.
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When I right-click on the “Omega-From-IScores.Rmd” file, Windows File Explorer
indicates that my computer would open the file with three apps – Google Chrome,
Notepad, and RStudio.

Figure 6

I elect to open it with RStudio. See Figure 7. I have snipped the “Knit” option in
Figure 7 and displayed a closeup of it in Figure 8.
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Figure 8
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Figure 9

Next, I click on the “Knit to Word” option. RStudio will then silently do “its thing”.
There is no apparent activity for about 20 seconds, but then, to my delight,
Microsoft Word opens and displays the report generated by Knit.
The report has been saved in my working folder as “Omega-From-IScores.docx”
(Figure 10).

Figure 10

Parts of the report are seen below in Figures 11 and 12.
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Figure 11

Figure 12

A test drive using R
The test drive above was based on the use of an RStudio script found in the
“Omega-From-IScores.Rmd” file.
Another of the files seen in Figure 5 is “Omega-IscoresProg.R”. This file contains
a script to use with R.
To demonstrate its use I will begin by opening the R “app” on my computer. See
Figure 13 below.
I use the File menu to open “Omega-IscoresProg.R”. See Figure 14 please.
My next step is to go to the Edit menu where I select the “Run all” option. It
should read and run all of steps in the script.
Results are indicated in Figure 15 – running the script has produced two new files
in my working folder. Figures 16 and 17 display results.
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Figure 13

Figure 14
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Figure 15

Figure 16 (png from R)
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Figure 17 (txt from R)

RStudio or just R?
RStudio is the method I myself prefer. I find it easier to use, and love having a
single, well-formatted report, one I can modify as I would any Word document.
If it seems that R has produced more output that would be because I did not
capture all of the output which resulted from using RStudio – it includes the factor
loadings seen in Figure 17 (and much more – see this example).
The advantage to using just R, not RStudio, might have to do simply with not
having to install RStudio. I cannot think of any other reason.
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