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1.1

1.2

Welcome

Welcome to Lertap help, "Lelp".

This document is designed to be used online, in conjunction with the Lertap 5 item,
test, and survey analysis system.

It may also be used as a stand-alone online reference document, that is, without
Lertap 5. To assist with stand-alone mode, we've compiled this document in a couple
of different formats.

Please direct questions or comments to: support@lertap.com.

Last update: 29 June 2009.

What is Lertap?

Lertap, the Laboratory of Educational Research Test Analysis Package, is a computer
program used to process and analyse results from tests and surveys. The fifth version
of Lertap, released in 2001, is designed to work as an application running within
Microsoft's Excel program.

This document provides some idea of what Lertap does, and how to go about getting
it to do what it does. If you're new to Lertap, you might find other resources to have
a more introductory flavour. For example, there's the knock-your-socks-off manual,
and, of course, the website.

Requirements

Lertap 5 is an Excel application. It requires a copy of Microsoft's Excel program to run
in. To date Lertap has been tested with Windows 98, 2000, XP, and NT4. It has also
been tested on Macintosh computers, using MacOS 8, 9, and 10.

In all cases, Lertap has been used on computers running English language versions of
Excel. Non-English versions of Excel have at times caused problems; for example,
the Chinese language version of Excel has posed problems for would-be Lertap users.
On the other hand, Thai versions of Excel have been able to run Lertap.

Is it necessary for Lertap users to be expert users of Excel? No. Some knowledge of
Excel can be helpful at times, but it's not required.

© 2003-2005, Curtin University of Technology
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1.3

How to get it

ASC, Assessment Systems Corporation, is the sole distributor of Lertap 5. ASC's
website is: www.assess.com. The Lertap area within the ASC website may be
reached by entering LERTAP in the Search box found towards the upper left of ASC's
home page.

Getting yourself fixed up with a copy of Lertap is not difficult. If you use an Apple
computer, a Macintosh of some sort, then you can get a test copy of Lertap by
sending a request directly to Lertap headquarters in Western Australia:

support@lertap.com.

Windows users follow a different procedure: they pay a visit to the ASC Lertap area
mentioned above, and download a "trial copy" to their computer.

As of June, 2009, the ASC Lertap area had its download options located close to the
bottom of the main Lertap page. Scroll down on the page, and eventually you'll come
to a section which looks like this:

Student and 30-Day Trial Copy Downloads

* Demo/Student Version
2 A limited Demo/Student version is available. This version implements all the functions of the
commercial version, but is limited to the analysis of a single subscale, 20 items, and 20 examinees.
m PC Users - After downloading the file, unzip it and then double-click on SETUP.EXE. A program
to unzip files can obtain one at www.winzip.com.
® Download the Demo/Student version for the PC (4.20 MB).

® Macintosh Users - Please write directly to the author ( larry@lertap.com ) to obtain a copy of
the demo version.

Note: the demonstration version does not work with Excel 2007 (a Windows version of Excel); nor
does it work with Excel 2008 (a Macintosh version of Excel).

* 30-Day Trial Copy for use with Windows Excel 2002 and 2003
o A fully-functioning 30-day trial copy is available for users of Windows Excel 2002 and 2003. If you
decide to purchase a Lertap license, we can unlock yvour copy by email.

B After downloading the file, unzip it and then double-click on SETUP.EXE.

m If you do not have a program to unzip files, PC users can obtain one at www.winzip.com.

B WARNING - Lertap may not work properly unless it is installed by the installation program
(SETUP.EXE) that is supplied as part of the download.

¢ Download the 30-day trial copy for use with Windows Excel 2002 & 2003 (6.47 MB).

Note 1: please check these notes on Excel 2003 and 2007 if you're not sure which Windows version of

Excel you have.
Note 2: this version will not work with Calc, the OpenOffice spreadsheet program.

* 30-Day Trial Copy for use with Windows Excel 2007
o A fully-functioning 30-day trial copy is available for users of Windows Excel 2007. If you decide to
purchase a Lertap license, we can unlock your copy by email.

B After downloading the file, unzip it and then double-click on SETUP.EXE.

m If you do not have a program to unzip files, PC users can obtain one at www.winzip.com.

B WARNING - Lertap may not work properly unless it is installed by the installation program
(SETUP.EXE) that is supplied as part of the download.

¢ Download the 30-day trial copy for use with Windows Excel 2007 (8.938 MB).

There are two versions of Lertap for Windows, one for Excel 2002 & 2003, and another
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1.4

1.5

1.6

for Excel 2007.

Click on the appropriate "Download the 30-day trial copy...." link, and away you will
be. Note that if you're not sure which option is the "appropriate" one, Excel 2002 &
2003 or Excel 2007, then click the link shown with Note 1 (and, please note that this
is just a picture of the ASC page; if you try and click above not much at all will
happen -- you have to go to the actual Lertap area within the ASC website, www.

assess.com, and then do your clicking).

The trial copy may be used for free for 30 days. A license must be purchased if Lertap
is to be used after the 30-day trial period. Click here to read about licensing matters.

How to install it

The trial copy of Lertap downloaded from the ASC site will arrive at a user's computer
as a single compressed file in the "Zip" format.

The name of the file will be similar to: Lertap564_WindowsTrial.zip.

Within this zip file there will be found a corresponding "exe" file, similar in name to:
Lertap564_WindowsTrial.exe. The exe file may be extracted from the zip in a variety
of ways -- usually a simple double-click on the zip file will prompt Windows to call up
some sort of extraction program. (Often a right-click on the zip file will uncover
suitable extraction options; if these ideas fail, search the internet for "extracting zip
files".)

Once the exe file has been extracted, double-clicking on it will get the installation

process started.

How to license it

A license to use Lertap after the 30-day trial period must be purchased from ASC.
Please click here for further comments.

Known problems

A list of the most frequent problems related to installing and running Lertap may be
found at this URL:

http://www.lertap.curtin.edu.au/KnownProblems.htm
Of the known problems, one merits special mention as it crops up so often: the matter
of "Excel macro security". This problem is highlighted below -- it's very easy to solve.
A far less common problem, but a worrisome one nonetheless, has to do with a 255-
character limit in Excel cells; this problem is also mentioned below.

Excel macro security
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Fairly often users report that they have successfully downloaded the compressed
Lertap file from ASC, and then gone on to extract and install the various files which
comprise the complete Lertap system.

However, when they try to start Lertap, all they see is this:

Ed Microsoft Excel - Lertap5.xls

@ Edit  Wiew Insert  Format  Tools  Data  Window  Help - 5 X
hEER & $E@- 0% - [2) 7
R2CY - A& Welcome to Lertap 5.
Welcome to Lertap 5. | |
| ]

To set up a new workbook, use the Mew drop-down menu option abowve,
to the right of the yellow smiling face,

To work with data you've already set up, use Excel's Eile menu to find and
open the relevant workbook, The Eile menu is usually seen on the menu
bar at the very top of the screen.

How to use Lertap? Try the resources available wia the Lelp option on the
toolbar, ar wisit us at:

www lertap. curtin.edu, au

Drop us a note if you have questions, Our email address is given below,
Messages are most welcome, Enjoy.

supporti@lertap. corm

| 2001-2002, Curtin University of Technology |

M 4 » )\ Comments / Data / CCs { Syntax £ Problems /| 4 | | vl
Ready

The problem with the screen snapshot shown above is that the Lertap toolbar is not
showing. The screen should look like this:
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E3 Microsoft Excel - Lertap5.xls 3 : X|
File Edit ‘iew Insert Format  Tools  Daka  Window  Help -3 X
s &k & B @~ 0% - [2) ?
}( @ Mew @ :’_7(: Run - %l [ﬂ |_|1[ Move+ - @ License = Lelp~ _
R2C2 - #& Welcome to Lertap 5.
Welcome to Lertap 5. | —

To set up a new workbook, use the New drop-down menu option above,
to the right of the yellow smiling face,

To work with data you've already set up, use Excel's File menu to find and
open the relevant workbook., The Eile menu is usually seen on the menu
bar at the very top of the screen,

How to use Lertap? Try the resources available via the Lelp option on the
toolbar, ar visit us at:

wiww lertap. curtin.edu. ag

Drop us a note if you have questions. Our email address is given below. —
Messages are most welcome. Enjoy.

supportimlertap, comm

| 2001-2002, Curtin University of Technology

M 4 » W Comments / Data / CCs  Syntax £ Problems /| 4| | vl
Ready

The Lertap toolbar is now showing -- it's the toolbar with the yellow smiley face
towards the left @'.

How to make sure the Lertap toolbar is displayed when Lertap starts? Make sure
Excel's macro security level is set to Medium or Low, not High. Click here to read how
to do this.

Problems with very long *col lines

If you have a browse of Excel's Help file, you might find that it says any single
worksheet cell may have some 32,000 text characters. It turns out that this is and
isn't accurate -- some very practical problems can arise whenever a cell contains more
than 255 characters. For Lertap users, this 255-character limit is something to keep
in mind when using long *col lines in the CCs worksheet. Whenever Lertap finds a *col
line which exceeds 255 characters, it displays a special message, explaining that Excel
will not let it process the line, and requesting that the problem be fixed. How? We've
got a special document with three suggested solutions. It's a Word file, to be found
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at this URL:

http://www.lertap.curtin.edu.au/Documentation/ExcelColumnLimitProblemi.doc

1.7 Contact us

Lertap is a project of Curtin University of Technology. Larry Nelson is the project
director.

The project's website is at:

www.lertap.curtin.edu.au

Address:

(Dr) Larry Nelson

Lertap Project

Faculty of Education, Language Studies, and Social Work
Curtin University of Technology

GPO Box U-1987

Perth, Western Australia 6845

Phone +61 8 9266 2183
Fax +61 8 9266 2547
email L.Nelson@curtin.edu.au

1.8 Aboutthis document

This document, "Lelp", was made using Help&Manual 4.1, a hypertext authoring
system from EC Software.

H&M3 lets us compile Lelp in one of several formats, and we've done so. To date
there are PDF and chm compilations. "chm" help files are now found in most Windows
applications; they're easy to use. PDF files are now a world standard, usable on all
sorts of computers; this is nice, but PDF files cannot display what are called "popup"
topics. This document contains quite a number of popups -- they flash up quickly in
the chm version, but don't show at all under PDF. If you're looking at the PDF version,
you'll sometimes see spots which say something like "click here", or "note", but there's
nothing clickable -- alas, you've come upon a popup that won't pop.

Lelp is also available as a website. The address is:

http://www.lertap.curtin.edu.au/HTMLHelp/HTML/index.html

Since all forms of this document are produced from the same source, they're identical.
The chm, PDF, and website versions have exactly the same content. However, as
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noted, the PDF version cannot display popup topics.

The screen shots seen in this document, Lelp, were taken when Lertap was running
under Microsoft's Windows XP operating system, using Excel 2002.

Screen shots in manuals have a habit of dating quickly; the shots you see in this
document will not have a 100% correspondence with the screens seen in the most
recent version of the Lertap 5 system. This is particularly true for users with
Macintosh computers. There are differences between Windows and Macintosh system
icons -- these are most noticeable when it comes to toolbars and menu options (the
Lertap toolbar looks quite different on a Mac, for example).

Related tidbit:
Copies of the various versions of Lelp are freely available at the website:

http://www.lertap.curtin.edu.au/Documentation.htm

Differs from manual.

Lelp, that is, this document, serves a variety of purposes.

Above all, Lelp effectively updates the manual. For a summary of the major changes
made since the manual was printed, see Lelp's Revisions topic.

A number of supporting documents have been made available to users since the
manual came to light, and Lelp has links to them, often as URLs found under the
"Related tidbits" section at the end of some topics.

All versions of Lelp, chm, PDF, and website, may be viewed online. The manual is also
available in an electronic form, but, unlike Lelp, it's not cross-referenced, it has not
been formatted as hypertext -- it's not as easy to jump from topic to topic in the
manual as it is in Lelp.

Both the manual and Lelp have numerous examples. The ones in Lelp tend to be
somewhat more advanced.

Lelp's explanation of CCs lines and syntax is somewhat more extensive than that found
in the manual.

Users of the Windows version of Lertap 5 will find that some of Lertap's dialog boxes,
and most of its menus, have automatic, context-sensitive links to Lelp. By and large,
these links are denoted as "Lelp". Macintosh users do not yet have a similar resource
-- they may refer to the website, or to the PDF version.

Finally, this document has an invaluable educational supplement: in numerous spots it
introduces elements of Australian slang (strewth!); in other spots it has links to
selected Western Australian cultural highlights, such as Emu Export, Mt Barker, and
the Southwest Capes.
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1.8.2 Updates

This document is updated much more often than its stable mate, the Lertp5.xls file.

Check the website for updates. They're freely available at:

http://www.lertap.curtin.edu.au/Documentation.htm

Windows users will probably want to download the chm file. (Of the various formats
this document comes in, the chm format is likely to be the handiest for Windows users
-- it's a conventional Windows Help file.) The full name of the chm version is

LRTP5HHelp.chm

For Windows users, a copy of this file is automatically installed when Lertap is
downloaded from ASC. To find out where it installed to, use Windows' Start menu to
Search for it. Once you've found where's it's been parked by the ASC setup program,
you can replace it with the latest version, as obtained from the website.

This discussion may prompt you to ask how to tell if you've got the latest version.
The date of the latest version may be found by looking at the Welcome page on the
website. Go to this URL:

http://www.lertap.curtin.edu.au/HTMLHelp/HTML/index.html

The Welcome page is the first page. Compare the date found at the bottom of the
website's Welcome page with that found on the version you've been using, and Bob's
your uncle!

1.9 About Lertap version

To find out which version of Lertap you're running, and its date, click on the yellow
smiley face on Lertap's toolbar.

We update from time to time. Major updates, referred to as revisions, or as "salient
changes", are summarised in Lelp, the document you're reading at this very moment.
Click here to branch out to Lelp's Revisions topic.

Most of the updates are quite minor, and are not classed as revisions. You can see a
summary of them by clicking here if you're online:

http://www.lertap.curtin.edu.au/Documentation/UpdatesSummary.htm
Upgrades: It's not hard to get an updated version of Lertap once you've licensed it.
Before you think about upgrading, re-read the comments immediately above -- you
may not really need an upgraded version -- your present version may be recent
enough to meet your needs.

But, if your little heart thinks an upgraded Lertap is something you just have to have,
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then, to avoid heartbreak, read on ...

If you use a computer running a version of Windows, or NT, and if you have either
licensed Lertap, or are still running with an unexpired 30-day trial copy, then you have
two options for upgrading Lertap.

Option 1. Visit the Lertap area at Assessment Systems Corporation's (ASC) website
(www.assess.com), and download the Trial Copy for Windows. Yes, this is billed as
the 30-day trial copy, but that's okay: download it, and install it. The installation
process will detect the presence of a Lertap license and will apply the license to the
just-installed version.

Option 2. Visit the Lertap website at Curtin University. Go to the Software page.
Scroll to the bottom of the page. Carefully read what's been written there
(carefully!). Download the LRTP5.zip file. Unzip it. Rename LRTP5.xls as Lertap5.
xls. If you want, you can search your computer to find out where it has your
original copy of Lertap5.xls, and replace the original with what you've just
downloaded. (Hint: you may find it under C:\ASC\Lertap56, or perhaps under D:
\ASC\Lertap56.)

You gotta keep this in mind: the two options above only work if you're using a
Windows computer, and then only if you have previously installed a version of Lertap
on it. If you see the "Whoopsie" message, and an announcement that you're
missing "an important file, KeyLib32", then you're up the creek without an implement
capable of moving you forward (translation: the Lertap version you've just
downloaded is not going to work).

What's the difference, if any, in downloading from Assessment Systems and
downloading from the Curtin University website? What makes the two options
above different? Answer (1): the Curtin University website, Option 2, is sure to
have the most recent version of Lertap -- it's only when we've come out with one of
those earth-shaking revisions mentioned above that the version at Assessment
Systems is upgraded.

Answer (2): the ASC option, Option 1, does a more thorough job of upgrading your
(Windows) computer: when you first install Lertap, using the download from ASC,
the ASC setup program does the right thing with Windows: it registers Lertap as an
"application"”, it sets up icons to quick-launch Lertap, and it makes Lertap available
through the Start button's Programs list. Every time you subsequently download
Lertap from ASC, the same thing happens, making for a typically complete Windows
program installation.

Not so with Option 2: all you end up with, should you take this option, is simply a
file, Lertap5.xls. To run this file, you have to open it, and, of course, you have to
know where it is. It's real important to keep this in mind; if you've gone with
Option 2, then using the Windows Start button to locate Lertap in the Programs
listing will activate the ol/d version of Lertap, the one you last downloaded from ASC.
In order to activate the new version, the Lertap5.xls file resulting from Option 2's
steps, you have to find the file and open it, something usually done by double-
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clicking on the file name.

If you've taken Option 2, and your Windows skills are up to it, you could replace the
copy of Lertap5.xls installed from the ASC download with the copy of Lertap5.xls
from Option 2. How? You'd use the Windows Start button to Search for Lertap5.xls.
It should return two hits -- the old (ASC) version, and the new (Option 2) one.
You'd want to replace the old version with the new one; if you do this, then you can
run the new version via the Start button's Programs list.

If your new Lertap version hums along okay, then you might also want to upgrade
your copy of Lelp. To read about how, give a little click here, if you will.

What about Mac users who want to update their Lertap version? Best write to us at

support@lertap.com.

2 Getting started

It's a fairly simple matter to get started with Lertap. Let us get you launched on the
so-called "Cook's tour”, and you can see for yourself.

When you start Lertap, your computer screen should display a window which looks
something like this one:
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E3 Microsoft Excel - Lertap5.xls 3 : X|
File Edit ‘iew Insert Format  Tools  Daka  Window  Help -3 X
s &k & B @~ 0% - [2) ?
}( @ Mew @ :’_7(: Run - %l [ﬂ |_|1[ Move+ - @ License = Lelp~ _
R2C2 - #& Welcome to Lertap 5.
Welcome to Lertap 5. ! =

To set up a new workbook, use the New drop-down menu option above,
to the right of the yellow smiling face,

To work with data you've already set up, use Excel's File menu to find and
open the relevant workbook., The Eile menu is usually seen on the menu
bar at the very top of the screen,

How to use Lertap? Try the resources available via the Lelp option on the
toolbar, ar visit us at:

wiww lertap. curtin.edu. ag

Drop us a note if you have questions. Our email address is given below. —
Messages are most welcome. Enjoy.

supportimlertap, comm

| 2001-2002, Curtin University of Technology

M 4 » W Comments / Data / CCs  Syntax £ Problems /| 4| | vl
Ready

One of the most important parts of the screen above is the Lertap toolbar. If you can
see the toolbar, you're on track for a successful tour. If you can't see the toolbar,
check the known problems topic for help. You must be able to access the toolbar --
it's the essence of Lertap.

Another core component of the screen showing above is the line of worksheet tabs
showing towards the bottom of the screen. There are four tabs: Comments, Data,
CCs, and Syntax. (Revision note, June 2004: there's now a fifth tab: System.)

Each tab corresponds to an Excel worksheet. The Data worksheet has the responses
of 60 people to two quizzes. The CCs worksheet has a series of lines with Lertap's
control syntax. Each of the syntax lines gives Excel information on how to process
the data found in the Data worksheet. The Syntax worksheet is a quick reminder for
experienced Lertappers on the correct format for CCs lines.

Go ahead and look at each of the worksheets if you'd like. Then come back here.
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Okay? The cook's tour starts with the New menu. Go to the Lertap toolbar, and click
on New.

ﬂew*|@ :E Run - %J, @ |_|l|_ Move+ - 9 License = Lelg

Camments

Make a new blank Lertap 5 workbook,
Make a new Lerkap 5 workbook with present Data header raws,
Make a new Lerkap S workbook which is a copy of the present one,

Lelp

Click on the option which says "Make a new Lertap 5 workbook which is a copy of the
present one." This causes Lertap to do a couple of somersaults and back flips -- it
makes a copy of the Data and CCs worksheets, and places them in a new Excel
workbook. When it finishes this task, Lertap says something like this:

%]

Lertap 5

There vau ga, this is it - vour new warkboaok, with a copy of the ariginal Data and CCs
worksheets, ready For wou to work with,

You should save this new workbook soon; use Excel's File | Save to da so {Lertap has nok done

this For wou),

Don't worry about saving the new workbook for the moment. Click the OK button.

Once you've done this, click on the Run menu. Go to the Lertap toolbar, and click on
Run.

Run = |4 ] Shorts = il = ) Move+ ~ Q)

Cornmenks

Interpret CCs lines

Elmillon item analysis

External criterion analysis

Oukput ikern scores makrix
Response similarity analysis (RSA)

IJse Halve and Hold to divide data set

Lelp
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Click on the line which says "Interpret CCs lines". This gets Lertap to read the lines in
the CCs worksheet, checking to make sure they have the right syntax. If they do,
Lertap creates some new worksheets, and displays one of them: "Fregs".

The Freqgs worksheet is a simple one. It displays what are called "response
frequencies" for each of the columns in the Data worksheet.

1 |
Option n /60
A 26 43.3%
B 25 41.7%
C 9 15.0%

The little boxes above indicate that 26 people answered "A" on Q1.

The main purpose of the Fregs worksheet is to see if there may have been any errors
in the processing of the data. Users generally scroll down the Freqs worksheet rather
quickly, looking for unexpected results. For example, a response of "D" on Q1 would be
strange as Q1 allowed for just three responses,A, B, and C.

To continue the tour, return to the Run menu now, and click on "Elmillon item
analysis". This causes Lertap to do quite a number of things -- for example, it creates
test scores, putting them in a new worksheet called, appropriately, Scores. It also
creates a variety of statistical reports, giving these names such as Statsi1f, Statslb,
Stats1lul, Stats2f, and Stats2b. The partial screen snapshot below shows what the
worksheet tabs will look like after this step:

M\ Data ,{'o::s i R £ = i Statsif \;\Statsfb £ Stats i T Statsaf I Stats2b / '| < |

The various "Stats" worksheets are usually why people run Lertap -- they give item
and test statistics. Statsif provides a complete, or "full", item and test analysis
report for the first quiz, or test, giving quite detailed information for each test item,
and presenting several mini-reports with overall test statistics.

The Stats1b report is a briefer summary of the item statistics found in Statsif; it's
easier to read. If the test being analyzed is a cognitive test, Lertap generally
produces a third report, Statsiul; the "ul" means upper-lower, referring to a method of
item analysis preferred by some.

Lertap produces more reports than many people want. For example, the "b" Stats
sheets, such as Statslb and Stats2b, are redundant in that their information is also to
be found in the respective "f" sheets, such as Statsif and Stats2f. Some users make
little use of the "b" sheets, preferring to drink their cup of tea with the "f" sheets. On
the other hand, some Lertap users find there to be too much information in the "f"
sheets; their needs are met by the "b" sheets, where they find that just half a cup of
tea, a "brief" cup, is all that's needed to peruse the output. (It's possible to get
Lertap to reduce the number of reports it gives. This is done by setting options in
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rows 9 and 10 of the System worksheet.)

Why are the "f" sheets made so that their initial focus is well down the worksheet?
Statslb and Stats1lul, for example, display their top rows at the top of the screen, but
Statsif and Stats2f do not display their upper-most rows at first. Why? Because
experience has shown that the majority of users scroll to the reliability section of the
"f" sheets before they look at anything else. A similar effect is seen in the Scores
worksheet, where Lertap places the initial focus well down the worksheet, where the
summary statistics begin.

For a thorough discussion of the statistics found in the Stats sheets, please refer to
the manual.

2.1 Aboutthe Cook's tour

We might do well to highlight some of the things that happened when you took the
"Cook's tour" covered in the previous topic. And, as you'll read below, we've made
some changes to Lertap which result in the tour producing more reports.

The Cook's tour is based on the Lertap Quiz data set. This data set is fully described
in Appendix A of the manual. Briefly, the Quiz consists of a "test" given to 60 people
who had the good fortune to participate in one of the very first Lertap workshops,
held in Dunedin, New Zealand, just a couple of years ago (it was 1973! -- for us time
flies when we're fishing, camping, or Lertapping).

At the end of the workshop, each participant was asked to answer 25 multiple-choice
questions and 10 Likert-style affective questions.

The multiple-choice questions were meant to indicate how well the participants had
mastered the content of the workshop -- the 25 questions were a test of their
knowledge of the functioning of Lertap.

The 10 Likert questions, scored on a 5-point strongly-agree to strongly-disagree
scale, asked the participants how they felt about Lertap -- did they judge it to be the
dynamite test and survey analysis system we know it to be?

Each participant was also asked to respond to two open-ended questions. One of
these asked them to state how long they had been using computers, while the other
requested information on how long they had been using tests in their research or
teaching.

The Lertap Quiz data set is included in the Lertap5.xls file. When you start Lertap,
you'll see tabs at the bottom of Excel's screen, one for each of the worksheets
contained in the Lertap5 workbook (refer to the previous topic for a picture). If you
look at the Data worksheet, you'll see the actual question responses given by the 60
participants in the 1973 workshop.

When you took the tour, your first action was to get Lertap to make a new data set
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for you to fool around with. This you did by going to the New menu, clicking on the
option which directed Lertap to make a new workbook by creating a "copy of the
present one".

The "present one", in this case, referred to the data set which comes with the
Lertap5.xls file, that is, to the Lertap Quiz. At the end of this step you had a new
workbook which contained copies of the Data and CCs worksheets corresponding to
the Lertap Quiz. All subsequent actions in the cook's tour involved use of these
copied worksheets.

Changes to the CCs lines (2004)

In the September 2004 revision of Lertap, we provided an option to process affective
guestions in a different manner, as requested by users in Australia and the United
States.

The revision involves vesting more flexibility in the "MDO" option. Read about the new
MDO's capabilities by simply clicking here whenever you'd like.

To demonstrate how the revised MDO works, we have modified the CCs lines related to
the Lertap Quiz. Now the lines set out three subtests, not two as was formerly the
case.

If your copy of the Lertap5.xls file is dated 12 September 2004, or later, then your
cook's tour will be a bit different: you'll find two new reports have been added to
former output, Stats3f and Stats3b by name. The report goodies provided by the new
MDO are almost all showcased in the Stats3b report. Click here to see a sample.

How it works

You've taken the cook's tour? Goodonya (!).

We've got some examples coming up, but first how about a quick overview of how
Lertap works?

Lertap is used to analyse the responses people have given to a test or survey. Lertap
is designed to work with fixed-choice items (items = questions). For a test, fixed-
choice usually means true/false or multiple choice. For a survey, fixed-choice means
that the answers people can give to a question have been listed, and enumerated.
For example, a survey might ask people if they think beer is a good thirst quencher on
a hot summer's day; people can answer 1 (strongly disagree, a foolish response); 2
(disagree); 3 (undecided); 4 (agree); or 5 (strongly agree).

The answers people give are placed in the Data worksheet. Each row in the Data
sheet corresponds to the answers of one person.

Having responses recorded in the Data worksheet is good and necessary before results
can be obtained, but it's not all that's required. Some instructions are also needed.
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Instructions? For whom? For Lertap.

Lertap is not smart enough to be able to look at the Data sheet, and figure out what's
what without your help. You've got to tell Lertap which columns in the Data
worksheet have the item responses you want it to look at. If the items are from a
test, you have to tell Lertap what the right answer to each item is. If the items are
from a survey, on the other hand, you have to tell Lertap to forget about having to
have a correct answer for each question -- there aren't any.

You tell Lertap these things by putting your instructions in another worksheet called
the CCs sheet, using a special control language.

Once you've got the responses in the Data sheet, and your Lertap instructions in the
CCs sheet, away you go ... you just follow the same steps seen in the cook's tour.
Could life be simpler? Page on ... have a look at some examples (there are more in
the manual).

Related tidbit:

For more how-it-works insights, see: Lertap's Output.

Examples

We'll present several samples for you to cuddle. The first will be a simple 10-item
cognitive test. The second will be a simple 12-item survey. Then we'll dramatically
step up the action by looking at the sample data set which comes with Lertap -- a
data set with 25 cognitive items, and 10 survey questions. Got a big, fresh cuppa
ready? Go ....
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2.3.1 Cognitive example

Lookit, lookit, lookit ... here's a Data worksheet ...

1 2 3 4 5 6 7 8 9 10 11

1 Data from the ChemQuiz sample.

2 ID 191 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
3 Anderson D BB C D D A C A B
4 | Baker B B B B D B C C B B
5 Camberwell B B A B D A B C B D
© | Donaldson B B C B D C B C C B
7/ Eggmont B B A B B C C C B B
& Fredricksson B A B B D C A C B A
9 | Graphner D D A B D C A C B A
10 Humphrey B B B D D C C D B B
11 Invererity B B A D B C B C A A
12 Jlohnson B DB C A B C C B B
13 Klein D B A D C C A A
14 Lampton B A A C A B A
15 Mecurio B B D A C C A B B
16 Mesbit A C A D B C A D A
17 oOldfelt A D A A A C A C B A

M 4 » »l\Data,/CCs/

What have we got here? Fifteen students answered 10 multiple-choice questions. On
the first item, Q1, Anderson selected option D. On the fifth item, Invererity selected
option B.

Anderson's data are found in row 3 of the worksheet. The answers to Q1 are found in
column 2 of the worksheet. The answers to the last question are found in column 11.
(You can't see row 18, but it's empty.)

And here's the corresponding CCs worksheet:
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1 2 :
*col (c2-c11) !
*key BBBBD CACBB

=
L0 o~Ne Ok wWNE

12
13
14

15
M 4 » M Data’CCs/

Yes, the CCs worksheet has just two rows of information. The first one tells Lertap
that item responses are to be found in columns 2 through 11 of the Data worksheet.
The second line has ten letters; each letter is the right answer, the "key", for an item.
For example, the right answer to the first question is B. The right answer to the 6th
itemis C. The correct answer for the 10th itemis B.

And that's it. Yes. The data set is ready for Lertap. At this point, one would go to
Lertap's Run menu and click on "Interpret CCs lines". Then, after being Freg-ed out,
we'd go back to the Run menu and click on "Elmillon item analysis". Beauty.

Related tidbit:
The example above is based on a cognitve data set which may be seen at this URL:

http://www.lertap.curtin.edu.au/Documentation/Samples/TenCogs/TenltemCognitive.doc
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2.3.2 Affective example

Here's another example:

1]/ 2 3 45 6|7 8|9 10 11 12 13

1 Ed 503 class survey, 8 September.

2 HMNo. Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Qi2
3 1 3 3 3 4 3 3 3 3 2 3 3 il
4 2 3 2 3 3 2 4 4 4 4 3 3 5
5 3 3 3 2 2 2 2 4 4 3 3 3 5
6 4 1 2 3 4 4 2 1 2 2 2 2 5
7 5 2 2 2 2 3 3 1 3 2 2 2 2
8 6 2 3 2 3 3 3 2 3 4 5 2 3
o 7 2 3 2 3 3 3 1 2 4 3 3 5
10 g8 2 4 3 3 3 2 3 2 2 1 2 3
11 9 1 3 3 3 3 2 2 3 2 2 i 5
12 10 2 4 1 1 1 1 3 2 2 2 3 1
13 11 1 3 2 2 2 2 3 2 3 4 3 4
14 12 3 2 2 2 3 2 3 3 2 3 3 4
15 | 13 3 3 5 1 1 1 1 3 2 3 3 4
16 14 2 2 1 1 3 3 3 2 2 3 3 3
17 15 3 3 3 2 3 2 4 3 3 3 2 4

Here we've got another 15 students, and this time we have responses to 12 survey
items. Some sort of number is found in the first column, with the responses to the
first question, Q1, found in the 2nd column.

1 23
1 *col (cz-c13)
2 |*sub Affective
3
4

C
M 4 » ¥ Data’CCs/

Once again there are only two CCs rows with information. The first row tells Lertap
that item responses are found in columns 2 through 13 of the Data worksheet. The
second row tells Lertap that these items are "affective", or survey, items. Having
seen the word "affective" on a *sub CCs line, Lertap knows that the questions do not
have a correct answer -- they're to be scored using the default survey scoring
scheme where a response of 1 equals one point, a response of 2 = 2 points, and so
on.

This example is complete. Nothing is missing. At this point, one would go to Lertap's
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Run menu and click on "Interpret CCs lines". Then, after being Freqg-ed out, back to
the Run menu and a click on "Elmillon item analysis". Beauty abounds, doesn't it?

Related tidbit:

The example above is based on a sample survey data set which may be seen at this URL:

http://www.lertap.curtin.edu.au/Documentation/Samples/CEQ/CEQ1.DOC

2.3.3 Lertap data set

We've given you two really straightforward examples. In our experience, the two
simple examples you've seen would be very much like what maybe a quarter of Lertap
users regularly live and breathe. But Lertap was designed to handle more complex
situations. Those little CCs lines can pack more punch than what's been on display in
the previous two samples.

As an example, look at this CCs worksheet:

1
1 These control "ocards", or lines, set up two subrLests.
7 |Different background colors are used below, but they're not regquired.
> |The first subtest has 25 cognitive items; responses start in coluwmn 3.
4 |*zol (e3-c27)
5 | #suhb Res=(L,B,C,D,E,F), Nawme=(Knowledge of LERTAPZ), Title=[(Enwldge), Wt=0
& *key AECAE BEEED ADEALE BECCCE EBAEDC
7 |*alt 35423 35464 54324 43344 45546
2 |The second subtest has 10 affective items; responzes start in column 28.
9 |#zol (c28-c37)
10 |#zun Aff, Name=(Cowfort with using LERTAPZ), Title=(Cowforc), Wc=0
11 |#pol +———- ++——+

There are 11 lines in use in this CCs example. Four (4) of the lines are comments;
these are the lines which do not begin with an asterisk. The use of comments is
entirely optional, but they can be real helpful.

There are two *col lines above. Each of these defines a group of items which will be

processed together, as a unit. Such units are generally referred to in Lertap as
"subtests".

A subtest may be comprised of cognitive items, or it may be comprised of affective
items.

You've already seen examples of the CCs lines used with these two types of subtests.

We've pointed out that cognitive subtests will always have a *col line and a *key line,
while affective subtests will always have a *col line and a *sub line.
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In the example above, a *sub line has been used with the cognitive subtest for
several reasons. In this example, some of the items had as many as six possible
responses -- that is, some of the multiple-choice items used in this subtest had six
choices, or responses.

The Res=(A,B,C,D,E,F) declaration tells Lertap this. Without an Res= declaration,
Lertap assumes Res=(A,B,C,D), the default set of item response codes for cognitive
items. (The default set for affective items is Res=(1,2,3,4,5).)

The *key line gives the right answer for each of the 25 items in the first subtest. The
*alt line tells Lertap that the items used a different nhumber of the six possible
responses. For example, the first item used just 3 responses: they would be A, B, and
C, the first three characters found in the Res= declaration. The second item used 5
responses: A, B, C, D, and E. Only two of the 25 items made use of all 6 possible
responses.

The Name= declaration provides a brief description of each subtest, while the Title=
declaration gives a short title. When Name is used, some of Lertap's reports display
Name on their top line. Title, when used, appears in some reports as a label for
subtest scores.

Subtest scores? What are they? Well, as an example, on a multiple-choice test
people usually get one point for each right answer. On a 25-item test, or "subtest", it
would be possible to get a score of 25, assuming one point for each correct answer
(Lertap permits the right answer to have any number of points, and it even allows the
wrong answers to have points too -- sometimes wrong answers are penalised by
assigning them negative points).

Let's look now at the affective subtest defined above. The *col line points to 10
(ten) columns, c28 through c37. A *sub line is required for affective subtests, and it
must have the "Aff", or "Affective", control word on it. This is seen above. In this
case, the *sub line has also been used to assign a Name and a Title.

What's that *pol line doing? To answer this question, we have to return to the matter
of scoring. Affective items do not have a correct answer. It's customary to give a
certain number of points for each of an affective item's answers.

What were the possible response choices for this set of 10 affective items? Very good
question. There is no Res= declaration on the *sub line, and, in this (common) case,
Lertap assumes Res=(1,2,3,4,5). Each affective item had five possible responses.
Unless you say otherwise, Lertap will give one point if someone selects 1 as their
response; two points when someone selects 2; and so on. This is called "forward
scoring". On a 10-item affective subtest with five response choices per item, the
maximum possible score would be 50; the minimum possible would be 10.

The *pol line allows each affective item to be reverse-scored, if wanted. On a
reverse-scored item, the first possible response will get 5 points, not 1. The last
(fifth) response will get just 1 point, not 5. Reverse scoring for affective items is
pretty common.
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The *pol line above indicates that the first item is to be forward-scored, while the
next four items are to be reverse-scored. This subtest has 10 items, so there are 10
+ or - (minus) symbols shown on the *pol line. (In fact, for this subtest, four items
are forward-scored, while six are reverse-scored.)

Lertap's forte is in the flexibility it provides for item scoring. Any response to any item
can have any "weight", that is, any number of points. In the three examples we've
presented thus far, including the one above, items are being scored in a conventional
manner. Departures from normal are supported by the use of other CCs control lines,
such as *wts and *mws.

Are we going to get away without talking about the Wt= declaration seen on the two
*sub lines? No siree Bob; here goes: whenever multiple subtests are scored, Lertap
will add up all the subtest scores to get a total, or "composite", score for each person.
Each subtest ordinarily comes into the composite with a weight of one (1); to keep a
subtest out of the total score, Wt=0 is used. In the example above, both subtests
have been given a weight of zero, and Lertap will not make a total score.

One final point which people often ask about ... there are spaces in the *key line
above, in the *alt line, and also in the *pol line. There's a space after every five
characters in each of these lines. Why? Simply to make the line a bit more legible.
The spaces are not required.

Is the example above a common one? Yes and no. Yes in the sense that Lertap users
frequently have more than one subtest to process, no in the sense of mixing subtest
types -- this example has a cognitive subtest, and an affective subtest: a mix of
subtest types -- that's quite uncommon. If you browse on into the following topics,
you'll see a couple of other examples.

Related tidbit:

For a really bonza example of a job which worked Lertap's CCs lines close to the limit,
have a look at "Using Lertap in a Parallel-Forms Reliability Study", a 16-page Word
document available via the Internet: click here if you're connected.
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Multiple cognitives

Consider these CCs lines:

*col (cl-cl0)

*sub name=(Addition), title=(Add)
*key DCCAB BCDDA

*col (cll-c20)

*sub nanme=(Subtraction), title=(Sub)
*key BBBCA DAACB

*col (c21-c30)

*sub name=(Multiplication), title=(Milt)
*key CDCAB AAACC

*col (c31-c40)

*sub name=(Division), title=(Div)
*key AADCC CBAAA

Someone's given a maths test with four subtests. Each subtest had ten items.

Lertap will create four subtest scores, and a total score. The total score will simply
be the sum of the four subtest scores. The maximum possible score on each subtest
is 10, hence the maximum possible total score is 40. (It is possible to change the
number of points given for right answers by using *mws and *wts lines in the CCs
worksheet.)

The *sub lines do not have Res= declarations, so Lertap will assume Res=(A,B,C,D) for
each subtest.

Multiple affectives

Here's a common example of CCs lines for a survey with three subscales:

*col (c5-c20)

*sub aff, title=(Anxiety)
*pol  ++- -+ - bt -+t
*col (c21-c35)

*sub aff, title=(Friends)
*col (c36-c50)

*sub aff, title=(Honesick)
*Pol - - -+ Ao - - -+t

Three 15-item affective subtests are defined by these lines. Two of the three
subtests, the first and the third, have a mixture of forward- and reverse-scored items.
There is no *pol line for the second subtest, which means that all items for this
subtest are forward-scored.

Lertap will make three subtest scores, and also a total score.

What about possible score ranges for this example? Each subtest has 15 items.
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There being no Res= declaration on the *sub lines, Lertap assumes Res=(1,2,3,4,5),
that is, five possible responses per item.

Lertap will score each item on a one- to five-point basis. Why? Because there are
five possible responses. The minimum score a person can get on an item is one; the
maximum is five. There are 15 items in each subtest. Therefore, the score range for
each subtest is 15 to 75, and, there being three subtests, the range for the total
score will be 45 to 225.

What happens when a person doesn't answer an item? What sort of score do they
get?

For cognitive tests, a non-answer gets a score of zilch (zero). However, for affective
items, a non-answer will get a score equal to the mean of the item's response weights
(note). It is possible to defeat this scoring system by using the MDO control word on
a *sub line.

Note that it is possible to achieve almost any sort of scoring for affective items, or,
for that matter, cognitive items. This is done by using *mws lines in the CCs
worksheet.

3 CCs details

You've seen that Lertap analyses start with the creation of two Excel worksheets:
Data and CCs.

The CCs worksheet contains the all-important lines of Lertap syntax which effectively
control how Lertap and Excel analyse the data found in the Data worksheet.

CCs really stands for Control Cards. It used to be the case that data analysis was
based on the use of punch cards. Years back, a typical data analysis job involved the
use of a keypunch machine -- data were punched on cards, as were the instructions
which told the computer how to analyse the data. The first versions of Lertap were
based on the use of punch cards, and the term "control cards" has been carried into
most subsequent versions.

You'll see that we sometimes refer to the rows in the CCs worksheet as "lines", and
sometimes as "cards". We use these terms interchangeably; they mean the same
thing.

There are a total of eight "cards" which may be used in a CCs worksheet. The number
of cards used in any given job depends on two main factors: the type of subtests
being processed, and the complexity of the item scoring desired.

We'll spell out the general nature of all of the cards below. The topics immediately
following provide more exact details on the syntax of each card.
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*col

*sub

*key

*pol

*alt

*wts

The basic Lertap control card, used and
required by all subtests, cognitive and
affective. Each time Lertap sees a *col
card in the CCs worksheet, it thinks "Ah-
ha, here comes a new subtest", and it
expects the user to then indicate the
columns in the Data worksheet which are
to be processed. (Click here to read
about a problem which can arise with
very long *col lines.)

This card is optional for cognitive
subtests, but required for affective
subtests. *sub cards are used to convey
particular subtest characteristics to
Lertap, such as the name and title of the
subtest, and the number and nature of
the response codes used by the items
belonging to the subtest.

Gives the right answer for the items of a
cognitive subtest. This card is always
required for cognitive subtests, but it's
not used at all with affective subtests.

"pol" stands for polarity, that is, for plus
(+) or minus (-). Not used by cognitive
subtests, and optional for affective
subtests. When used, it defines the type
of scoring to be applied to affective
items: plus (+) for forward, and minus (-)
for reverse.

An optional card for both cognitive and
affective subtests. When used, it
indicates the last response code used by
each item. If this card is not used, it is
assumed each item uses the same
number of response codes. (The format
of this card changed early in 2005: please
refer to Example C7 under the Cognitive
CCs topic for details.)

An optional card for cognitive subtests;
not used by affective subtests. This
card makes it possible to quickly tell
Lertap that the items of a cognitive
subtest have different "weights", that is,
the right answers to the items have
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differing point values (the first question
might be worth one point, for example,
while other questions might be worth
more points). This card is also known as
the *wgs card.

*mws An optional card for both cognitive and
affective subtests. "mws" stands for
multiple-weights specification. This is the
most powerful control card of all -- it
allows any weight to be applied to any
item response.

*exc An optional card for both cognitive and
affective subtests. "exc" stands for
exclude. This card is used to quickly
remove items from a subtest. (*exc is
not mentioned in the manual.)

*tst This is a very special control card. It can
only be used once in any CCs worksheet,
and, when used, it has to be the very
first card. It's used to get Lertap to
make a copy of the data set, with only
certain data records to be copied to the
new data set's Data worksheet. *tst is
used to set up a new Lertap workbook
containing a subset of the original Data
records (for example, just the males, or
only those in a specified School District).

This has been a quick introduction to Lertap's control "cards". We'll go on now to
provide more specifics, and we'll do this by subtest type, cognitive first, then
affective.

3.1 Cognitive CCs

Before getting into the syntax for CCs cards used to analyse cognitive items, let's
come to terms with some terms.

Each cognitive item may use up to twenty-six (26) response codes. Response codes
are also known as alternatives, or as options. A true/false item may use {T and F} as
response codes, or {t, f}, or {1, 2}. A cognitive item with four possible responses
may use codes of {A, B, C, D}; or{a, b, ¢, d}; or {1, 2, 3, 4}.

Associated with each response code is a weight, the number of points a person gets
for choosing the corresponding option. For example, if the right answer to an item is
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A, then people who select A will get a certain number of points; people who select one
of the item's other responses will (usually) get no points.

Okay? Now then ....

Let's say we've given a 5-item cognitive test, with answers appearing in columns 2, 3,
4, 5, and 6 of the Data worksheet. We'd like Lertap to spin its magic, to analyse our
data. In order to do this, we'll need to enter some lines in the CCs worksheet. Put on
a fresh pot of coffee, pour yourself a cup, and have a look at the examples below.

Example C1:

This set of two CCs cards might be all that's required to get Lertap to analyse the
data:

*col (c2-c6)

*key ACCDB
Anyone who selects A onitem 1, C on items 2 and 3, D on item 4, and B on item 5
will get a score of 5 -- one point for each answer. Why? There are five items; the
right answers, the "keyed-correct" answers, are shown on the *key card above.
Unless you say otherwise, Lertap awards one point for each right answer.

Example C2:

We'll add a *sub card in order to have Lertap label some of its reports:

*col (c2-c6)

*sub Name=(Fol | owmup TV9 news quiz), Title=(NewsQui z)

*key ACCDB
The *sub card is usually optional for cognitive subtests. Here we're using one just
to give a Name and a Title to the subtest. The Name will appear as a heading at
the top of Lertap's item analysis reports, such as Statsif and Statslb. The Title will
appear at the top of one of the Scores columns, making it a bit easier to interpret
the Scores report. The Name can have any length, but Title should be no longer
than 8 characters. If Name and/or Title are not given on a *sub card, Lertap will
create default labels: Name=(Test 1), and Title=(Test1).

Example C3:

Next we'll use a *sub card in order to turn on certain scoring options:

*col (c2-c6)

*sub Title=(NewsQui z), PER, SCALE

*key ACCDB
Now the *sub card has three control words, Title, PER, and SCALE. PER gets Lertap
to create a percentage score for each test taker, being the student's score
expressed as a percentage of the maximum possible score. For example, if the
maximum score is 5, and a student got three items correct, PER=60%. The SCALE
control word adds the student's z-score to the Scores report; on a test with a mean
of 3, standard deviation of 1, a student test score of 4 would correspond to a z-
score of +1.00.

Example C4:

To switch Lertap into its mastery scoring and report mode, include the word
MASTERY on the *sub card, as shown here:
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*col (c2-c6)

*sub Title=(NewsQuiz), MASTERY

*key ACCDB
Using the MASTERY control word on *sub causes two things to happen. Each
student will have her/his percentage score automatically included in the Scores
report, just as happens when the PER control word is used. More importantly, the
MASTERY control word gets Lertap to substantially alter one of its main statistical
reports. The Statslul report will include a summary group statistics table, a
variance components analysis, and two classification accuracy indices (please refer
to Chapter 7 of the manual for details, and also take in a 2007 journal article dealing
with the use of cut scores).

Lertap assumes the mastery cutoff percentage to be 70%. This can be reset
quickly, as shown below:

*col (c2-c6)

*sub MASTERY=80, Title=(NewsQui z)

*key ACCDB
The cutoff percentage has now been set to 80%. More generally, it is possible to
have the default level of 70% set to any value by making a change in Lertap's
System worksheet. (Click here if interested.)

Example C5:

This example reflects a common situation:

*col (c2-c6)

*sub Res=(1,2,3,4), Title=(NewsQuiz)

*key 13342
The RES control word is telling Lertap that the item response codes are digits, not
letters. Unless you tell it otherwise, Lertap assumes that cognitive items have four
options, with response codes of {A, B, C, D}. If this is not the case, you must use
an Res=() declaration on a *sub card, as exemplified above. Note that the *key
card has been changed -- if the response codes were digits, then the *key card will
give the digit corresponding to the right answers. (Also note: RES=is the same as
Res=, which is the same as res=, which can even be the same as Responses=;
Lertap really only looks at the first letter of the control words, and it doesn't care if
letters are upper or lower case.)

Here are some other examples of valid Res=() declarations:

Res=(T, F)

(The subtest's *key card must contain Ts and Fs.)
Res=(A,B,C,D,E,F,GH,1,J)
Res=(a, b, c, d)

(The subtest's *key card must contain lower-case letters.)
Res=(1, 2, 3, 4, 5, 6)

(The subtest's *key card must have digits.)
Res=tA—B-Eb)

(Not required! This is the default setting for cognitive items.)

Critical note: the response codes seen in the Res= declaration tell Lertap what to
look for when it reads the information in the Data worksheet's rows. If the
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response codes are upper-case letters, such as {A,B,C,D}, then Lertap will expect
to find upper-case letters in the relevant columns of the Data worksheet. Nasty
things can happen when, for example, the item responses seen in Data columns
are lower-case letters, such as {a,b,c,d}, and the *sub card has Res=(A,B,C,D).
This is a mis-match. Res=(A,B,C,D) tells Lertap to look for upper-case letters, but
none will be found. Things will come a-crashing. (There's a bit more on this
towards the end of the CCs sheet topic.)

Example C6:

Here's one more example of the *sub card in action:

*col (c2-c6)

*sub Title=(NewsQuiz), CFC, W=.5

*key ACCDB
CFC means "correction for chance", another scoring option entertained by Lertap.
This control word isn't used all that often; it usually results in penalising students if
they appear to be guessing (see Chapter 10 of the manual for more discussion).
The Wt= declaration applies when the CCs worksheet defines more than one
subtest, that is, when there are two or more *col cards. In this case, Lertap will
usually generate a total test score by summing the subtest scores; the Wt=

assignment controls how this is done. If Wt=0 then the subtest will not be included
in the total test score.

Now we will exemplify the use of the other control cards for cognitive tests.

Example C7:

We'll add an *alt card:

*col (c2-c6)

*sub Name=(Fol | owup TV9 news quiz), Title=(NewsQui z)

*key ACCDB

*alt CDDDC
The *alt card is optional. Here it's telling Lertap that the last response code used
by the first and last items is C, whereas the last response code used by all other
items is D. Since there is no explicit Res= declaration, Lertap assumes Res=(A,B,C,
D). (Note that this format of the *alt card differs from that shown in the manual.

It's a new format, introduced in February, 2005. In the old format this *alt card
would have been *alt 34443.)

Example C8:
We'll use a *wts card:
*col (c2-c6)
*sub Name=(Fol | owup TV9 news quiz), Title=(NewsQui z)
*key ACCDB
*ws 31121
The *wts card is optional. It indicates the number of points to be given for the
correct answer, and it's only required when some of the items are worth more than
one point. In this example, the correct answer to the first item, A, is worth 3

points, while the correct answer for the fourth item, D, is worth 2 points. All other
items are worth one point.
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If an item is to be worth more than 9 points, a *mws card has to be used. *mws
cards are mentioned below.

Example C9:
Both *alt and *wts cards in use:
*col (c2-c6)
*sub Name=(Fol | owmup TV9 news quiz), Title=(NewsQui z)
*key ACCDB
*alt CDDDC
*ws 31121
You understand this one, don't you? The right answer to the first itemis A. It (the
first item) uses three response codes, (A,B,C). A correct answer on the first item is
worth 3 points.

Q: if I answer D on the fourth item, how many points do I get? Two.
What's the maximum score I can get over these five items? Eight.

If I answer C on the last item, how many points do I get? None; the right answer is
B.

If I don't answer the third item, what happens? I get sent home early with
instructions to have extra peanuts with my beer. (In truth: nothing. A non-answer
to a cognitive item usually gets "scored" as a zero.)

Example C10:
Using Lertap's Big Gun, the *mws card:
*col (c2-c6)
*sub Name=(Fol | owmup TV9 news quiz), Title=(NewsQui z)

*key ACCDB

*mvs c2, 1, 0, 0, *

*mws ¢c3, 0, 0, 1, O

*mavs c4, 0, 0, 1, O

*ws ¢c5, 0, 0, O, 1
*

*ws c6, 0, 1, O,
This example is really the same as Example 9. We want to ease you into the idea of
*mws cards by starting with an "easy" example.

Keep in mind that the default Res=(A,B,C,D) applies to this example, there being
nothing to the contrary on the *sub card.

The *mws c2 card refers to the item whose responses are found in column 2 of the
Data worksheet. This is, of course, the first item. Of the four potentially-possible
responses to this item, (A,B,C,D), the *mws c2 card says that the first response is
to get one point; the second and third responses are to get zero points, and the
fourth response is in fact not used by this item -- hence the asterisk.

Look at the *mws cards above. They have the same format: the column number of
the item in question, followed by the number of points corresponding to each of the
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item's response codes. If the item does not use one or more of the response codes,
an asterisk is used.

Example C11:

More about the *mws card:
*col (c2-c6)
*sub Name=(Fol | owmup TV9 news quiz), Title=(NewsQui z)
*key ACCDB
*ws c2, 1, 0, O,
*mws c6, O, 1, O, *

This example is the same as the last one.

We hear you saying "No it's not, come on now! The last example used five *mws
cards; now there are only two".

Sure. You're right. What we should say is that this example accomplishes the same
item scoring as the last example. Look at the three cards we've eliminated:

*ws ¢c3, 0, 0, 1, O

*nws c4, 0, 0, 1, O

*ws c5, 0, 0, O, 1
These cards say that the items found in columns 3, 4, and 5 of the Data sheet use
all four response codes, have one correct answer, and award one point for the
correct answer.

But this is the default. Lertap assumes all items will use all response codes, have
one correct answer, and will award one point when the correct answer is selected.
There's no need for *mws cards for these items -- their scoring is standard stuff.

So, what's special about the items in c2 and c6? They don't use one of the
response codes. Now, this really isn't a big deal. Lertap would process the c2 and
c6 items even if we didn't mention the fact that these items use just three response
codes; Lertap's various reports would simply show that the fourth option, with a
response code of "D" in this case, was not selected by anyone, and the Stats1b
report would flag "D" as a poorly-performing distractor. Such things as test scores
and coefficient alpha will not be not affected.

But why not do the job right? Lertap allows items to have a different number of
options. The *alt card and the *mws card both allow you to set the record right, to
inform Lertap that some items do not use all of the subtest's response codes. Use
these cards and Lertap's reports will look a bit cleaner.

Example C12:

Still more about the *mws card:
*col (c2-c6)
*sub Name=(Fol | owup TV9 news quiz), Title=(NewsQui z)
*key ACCDB
*alt CDDDC
*mws c4, 0.5, 0, 0.5, O

This example is quite typical. The item whose responses are coded in column 4 of
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the Data sheet is now being double-keyed. If someone selects the first response
they get half a point. And, if someone selects the third response, they also get half
a point. There are two "right" answers, each worth half a point.

*ws c4, 1, 0, 1, O
Again there are two right answers, but now they're each worth one point.

*mws c4, 0.50, -0.50, 2.00, -0.75
Things are getting real fancy now. The best answer is the third one, for which a
whopping two points are awarded. The first answer is worth half a point. The
second and fourth answers now have negative scoring weights; a person selecting
the second option loses half a point, whereas someone going for the fourth option
will lose three-quarters of a point.

Example C13:
Some buildings do not have a 13th floor, and we don't have a 13th example, either.

Example C14:

Re-scoring all items at once:

*col (c2-c6)

*sub Name=(Fol | owup TV9 news quiz), Title=(NewsQui z)

*key ACCDB

*mws call, 1, 0, 1, O
The items found in all of the subtest's columns are to be scored with one point for
the first and third responses, with no points for the second and fourth responses.
This sort of scoring is not at all common for cognitive items, not at all -- but if you
want to do it, you can.

In the world of Lertap, *mws cards are the most potent cards going. They're
dynamite. They completely override whatever information has come on preceding CCs
cards.

A special form of the *mws card may be used when it's desired to quickly remove an
item from a subtest. Click here to read about it.

In Lertap Version 5.25, another special form of the *mws card was introduced. It has
this form:

*mavs cl2, O, 1, 0, 1, other=1

To give credit to everyone for an item, even if they didn't answer the item, a card
such as the following might be used:

*mavs cl2, 1, 1, 1, 1, other=1

The card above gives one point for each of the item's permitted answers, and it even
gives people one point if they didn't answer the item.

Click here to read more about "other".
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3.2

There are indeed times when, as in Example 10, a *mws card is used for each item. It
may be only 2% of the Lertap-using world which will have an example of this sort, but
it does happen -- we've seen it. In such a case, does the *key card make sense?
No. But Lertap requires each and every cognitive subtest to have a *key card, so put
one in (please).

Keep in mind that the manual has three chapters on CCs cards. Between what's
written there, and what's appeared in this help topic, we hope you'll have an adequate
to good grasp of CCs cards. But drop us a note if you've got questions:

support@lertap.com.

Affective CCs

This is the all-you-ever-wanted-to-know page about affective control "cards". First,
some terms:

Let's say you had a couple of Likert-style items like these 'uns:
1) West Australian beaches are unsurpassed in the whole world.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

ua P wWNE

2) The beaches of Maui are better than West Australia's.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

ua P wWNE

Both of these items have five possible responses, or options, or alternatives, and use
response codes of {1,2,3,4,5}. It's possible to have items with more options; Lertap
allows up to 10 options per item. Items do not have to use the Likert style. The
response codes used to not have to be digits (examples below).

Likert-style items are very common; another popular style is the semantic differential.
If we at Lertap central wanted to "score" these items, we'd be content to follow the
conventional pattern of letting "strongly disagree" equal one point, "disagree" two

points, ..., and "strongly agree" five points.

Respondents could end up with a low total "score" of two (2) points, and a top total
"score" of ten (10) points. They'd get the low "score" if they answered "strongly

© 2003-2005, Curtin University of Technology



mailto:support@lertap.com

CCs details 34

disagree" on both items. They'd get the top "score" if they chose "strongly agree" on
both items.

It's not really necessary to think about "scores" such as these, but some people find
them useful. And, if they do, and if they work for WATC, the West Australian Tourist
Commission, they'd likely want to reverse the scoring for the second item.

Say what? Reverse the scoring? You bet; it's a common happenstance. The WATC
mob would want people to strongly disagree with the second item above. They'd give
"strongly disagree" a "score", or weight, of 5, "disagree" a weight of 4, ..., and
"strongly agree" a weight of 1. This way the top scores will come from people who not
only love WA's beaches, but think they're better than those found around Maui.

Okay then, we've got some basic terms under the belt. Of course, if we're on one of
those beaches, we may not have a belt to put them under, but let's proceed anyway.

Say we had five items of the sort shown above. Say we asked 200 WA-based people
to respond to the items, and took the trouble to fly to Hawaii, paddle out to Maui, and
ask another 200 folks to respond to the same five questions. We entered the 400
responses into a Lertap Data worksheet, with some sort of ID code in column 1, a
location code of "W" or "M" in column 2, and the answers to the five questions in
columns 3, 4, 5, 6, and 7. Were we to look down columns 3 through 7, we'd see 1s,
and 2s, and 3s, and 4s, and 5s, corresponding to answers of "strongly disagree"
through to "strongly agree".

Having entered the data, we need to go to work in Lertap's CCs worksheet.

Example A1l:

We started with this set of two CCs cards:

*col (c3-c7)

*sub AFF
These two simple cards are all that some people might use to process the results.
The *col card gets Lertap and Excel to read information from the Data worksheet,
looking at five columns, 3 through 7. The *sub card has the AFF control word --
this is necessary in order to get Lertap to process the items as affective ones;
without this card, and without the AFF control word on it, Lertap would have tried
to process the items as cognitive ones, and would have wanted to find a *key card
with the right answers to each item.

Lertap will "score" each item, giving a weight of 1 every time it encounters a 1 in the
item's Data column, a weight of 2 for a response of 2, and so on. The minimum
score on any itemis 1, the maximum is 5.

Lertap will also make a "subtest score", or "scale score", for each respondent,
placing these in its Scores worksheet. Such scores are just the sum of the item
scores. Since there are five items, the minimum possible subtest score would be 5;
the maximum would be what? Yes, 25.

Not everyone is interested in these scores. Many people are, but some aren't.
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Lertap makes them, and you'll just ignore them if you don't like to score affective
items.

Example A2:

Example Al was too simple if we're interested in scores. You've already heard that
the second item was to have reverse scoring; you didn't know it, but the third item
was also to be reversed. We have need for a *pol card:

*col (c3-c7)

*sub AFF

*pol +--++
The *pol card is usually optional for affective subtests. It's hauled out when some
of the items are to be reverse-scored.

The *pol card above tells Lertap that the second and third items are to be reverse-
scored -- that's what the minus (-) signs mean. The little plus (+) signs tell Lertap
to score items 1, 4, and 5 in the usual, "forward", manner.

Example A3:

Now we'll put in some labels to grace Lertap's reports:

*col (c3-c7)

*sub AFF, Name=(Beach survey 1), Title=(Beachin)

*pol +--++
The Name shown above will appear at the top of some of Lertap's reports, such as
Statsif and Stats1b, while the Title will show up at the top of one of the Scores
worksheet's columns. The Name can be any length; Title should be kept to 8
characters or less. If Name and Title are not given, Lertap defaults to Name=(Test
1), Title=(Test1).

Example A4:

Next we'll add some more control words to the *sub card, and then explain what
they accomplish:

*col (c3-c7)

*sub AFF, Title=(Beachin), PER, SCALE

*pol +--++
The PER control word prompts Lertap to compute a percentage score for each
respondent, being his or her score expressed as a percentage of the maximum
possible score. For example, on our little test of five questions, the maximum
possible score was 25; someone with a score of 15 would get a PER score of 60%.

SCALE gets Lertap to "normalise" the scores. It divides each person's score by the
number of items. This is best used when all the items have the same number of
options; it results in a score scaled back to the scores used at the item level.

For example, let's say someone scored 10 on our 5-item test. Divide this score, 10,
by the number of items, 5, and SCALE=2.00 for this person. This might make us
think that the person's "average" response to our items was "disagree", since
"disagree" had a scoring weight of 2.

SCALE can be handy when processing an affective instrument with numerous
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subscales, each scale having a different number of items. If SCALE is used on each
respective *sub card, then we can scan any person's SCALEd scores and quickly see
their "average" positions on the 1-to-5 scale used to score each item. (The manual
has a real-life example of just such a situation: see Chapter 8, where the MSLQ
instrument is discussed.)

Example A5:

Now we will toss in two more control words for the *sub card:

*col (c3-c7)

*sub AFF, MDO, Title=(Beachin), W=0

*pol +--++
The MDO control word will get Lertap to turn off its missing data option. Lertap
makes a standard response substitution when people don't answer an item: it gives
them an item score equal to the mean of the item weights (note). In our example,
the item weights range from 1 to 5; the mean is 3. A person not answering an item
gets a score of 3; someone declining to answer all items would get a score of 15 on
our 5-item scale.

To turn off this automatic substitution, use MDO on the *sub card, as exemplified
above. To have more control over how missing data are processed, use *mws cards
with an "other=" declaration, as mentioned below, under Example A11.

Revision note 12 September 2004: the way the MDO option works has changed.
Now MDO effectively means "missing data out"; when MDO is present, subtest
statistics are adjusted so that they exclude people who haven't answered items.
This is further discussed in the following topic.

The Wt=0 declaration shown above says to Lertap: "As you go about summing all
the subtest scores to make a total score, give this subtest a weight of zilch (zero)."

What's that, you say?

Well, whenever a CCs worksheet has more than one *col card, we're into a situation
where there are multiple subtests. We are? Sure: each *col card defines a new
subtest.

Granted, there aren't multiple *col cards in this example, but pretend there were.

Lertap's standard modus operandi is to add all the subtest scores together, making a
total score for each person. Usually this total is just the sum of the subtest scores,
much as if Wt=1 had been used on each subtest's *sub card. The Wt= declaration
gives you the ability to control the way a subtest adds to the total score. Since
Wts can be negative, you can even get a subtest's result to be subtracted from the
scene.

How you doing? This is all pretty straightforward, is it not? We'll step up the tempo a
bit, and get into some more advanced matters.

Example A6:
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We've used an Res= declaration below, have a look:

*col (c3-c7)

*sub AFF, Res=(A B,C D E), Title=(Beachin)

*pol +--++
Lertap assumes that affective items have five options, with the response codes
corresponding to the options being (1,2,3,4,5). The Res= declaration on a *sub
card tells Lertap this, but, when Res=(1,2,3,4,5), there's no need to explicitly say
so. Lertap assumes Res=(1,2,3,4,5) for affective items. (For cognitive items,
Lertap assumes Res=(A,B,C,D).)

If this isn't the case, an Res= declaration is required. In this example, the five
affective items have five options, with the response codes for the items being (A,B,
C,D,E). It's as if the items had this sort of format:

4) A few Emu Exports a day keep the doctor away.

A Strongly disagree
B Disagree

C Undecided

D Agree

E Strongly agree

If you had no trouble with this example, try the next one. (Sooner or later we'll
stump you.)

Example A7:
Here's a big example, getting into the real intricacies of Lertap and item weighting:
*col (c3-c7)
*sub AFF, Res=(5,4,3,2,1), Title=(WAuni)
*pol +--++
Here we're still in a situation where the items have five options, and the response
codes are back to (1,2,3,4,5). However, now a response of 5 is to get a weight of
1, a response of 4 a weight of 2, ..., a response of 1 a weight of 5.

It's as if the items looked like the one below, where the Likert scale has been re-
ordered so that "strongly agree" is the first option (very common):

5) West Australian universities are truly world class.

Strongly agree
Agree

Undecided
Disagree

Strongly disagree

u P wWNE

Those of us based in West Australia would want this item to be scored in a manner
which gives the highest score to the first option. Ordinarily, the first option gets the
lowest weight. We could use a *pol card to reverse this, and most Lertappers
probably would (including us). However, we said we'd step up the tempo; we've
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started to wade into deeper water.

An understanding of this example gets into the very basics of Lertap's affective item
scoring. The default scoring weight applied to any particular response code
corresponds to the response code's ordinal position in the Res= declaration. If 1, or
A, or 5 is the first response code to appear in Res=, it gets a scoring weight of 1
(but let's say 1.00 to emphasize that we're talking about a real number).

If Res=(1,2,3,4,5), scoring weights are 1.00, 2.00, 3.00, 4.00, and 5.00.
If Res=(A,B,C,D,E), scoring weights are 1.00, 2.00, 3.00, 4.00, and 5.00.
If Res=(5,4,3,2,1), scoring weights are 1.00, 2.00, 3.00, 4.00, and 5.00.

The default scoring weights have no correspondence to the actual response codes.
They're based entirely on the ordinal position of the response codes in the Res=
string. The entries in the Res= declaration are never read as numbers. Never --
they're just characters.

If Res=(5,6,7,8,9), scoring weights are 1.00, 2.00, 3.00, 4.00, and 5.00.
If Res=(1,2,3), scoring weights are 1.00, 2.00, and 3.00.
If Res=(w,Xx,y,z), scoring weights are 1.00, 2.00, 3.00, and 4.00.

Example A8:
The stage is set; we now introduce the most powerful card in Lertap's mighty
arsenal: the *mws card.

Example A2 above looked like this:

*col (c3-c7)

*sub AFF

*pol +--++
We'll knock out the *pol card, and instead go with these CCs cards:

*col (c3-c7)

*sub AFF

*mwns c4, 5.00, 4.00, 3.00, 2.00, 1.00

*mws c¢5, 5.00, 4.00, 3.00, 2.00, 1.00
The *mws cards explicitly apply scoring weights for the two items whose responses
are found in columns 4 and 5 of the Data worksheet. They're saying that the first
response code in the Res= declaration is to get a weight of 5.00, while the last
response code is to get a weight of 1.00.

There isn't an Res= declaration on the *sub card, is there? No. In the absence of
one, Lertap assumes Res=(1,2,3,4,5).

The two *mws cards have reversed the scoring for the second and third items,
respectfully located in column 4 (c4) and column 5 (c5) of the Data worksheet.
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Why aren't there *mws cards for the items in ¢3, c6, and c7? There really are; if
you could look deep inside the heart of Lertap, you'd see that it's effected these
statements:

*mws c¢3, 1.00, 2.00, 3.00, 4.00, 5.00

*mws c6, 1.00, 2.00, 3.00, 4.00, 5.00

*mws c7, 1.00, 2.00, 3.00, 4.00, 5.00
The weighting pattern seen in these three cards is the default pattern for items with
five response codes. By "default" is meant "not requiring mention; this is what I'll do
unless you tell me otherwise". This being the case, we don't need to say anything.
Let Lertap apply its default weights for each item unless we say different. Use
*mws cards to "say something different".

Now, in this case, we have used two *mws cards in place of one *pol card. That's
not real efficiency. The majority of Lertap users are happy with the *pol card, but
there are some advantages in using *mws cards. One advantage is that there's no
ambiguity with *mws cards -- they make it absolutely clear how item responses are
to be scored, and explicitly indicate the items affected.

About that idea of looking "deep into the heart of Lertap" ... a Lertap workbook's
Sub worksheets provide quite a detailed glimpse of exactly how item weights have
been set up. To read more about Sub sheets, just click here.

Example A9:
Here's an example which shows off a special use of the *mws card:
*col (c3-c7)
*sub AFF
*maws call, 5.00, 4.00, 3.00, 2.00, 1.00
*mws call' means we have a multiple-weights specification which is to apply to all
the items mentioned on the preceding *col card. This use of the *mws card often
comes into play when there are items such as the following:

5) Mt Barker wines are as fine as those of California's Napa Valley.

Strongly agree
Agree

Undecided
Disagree

Strongly disagree

u P wWNE

The *mws call card will reverse the default scoring weights, equating the first
response code, 1, with 5.00 points, and the last response code, 5, with 1.00 points.

Astute readers might note that the scoring accomplished by the three CCs cards of
this example is the same scoring achieved in example A7. In A7 we used a special
Res= declaration to do the job, whereas now we're using *mws call.

Examples A7 and A9 will result in the same item scoring, but Lertap's Statsif and

Stats1b will differ. One could see the differences by running with the following set
of CCs cards:
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*col (c3-c7)

*sub AFF, Res=(5,4,3,2,1), Title=(WAuni)

*pol +--++

*col (c3-c7)

*sub AFF

*mns call, 5.00, 4.00, 3.00, 2.00, 1.00
We've combined the two examples, A7 and A9, making two subtests from the same
items. Now the two full-statistics reports, Statsif and Stats2f can be compared;
item and test stats will be the same, but the order in which item response codes are
listed will differ. The same will hold for the Statslb and Stats2b reports.

Example A10:
Item scoring weights can be any real number, positive or negative:
*col (c3-c7)
*sub AFF, Res=(1,2,3,4,5,6,7), Title=(CapesAtt)
*mns call, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
This type of weighting is sometimes seen when semantic differential items are used,
as in the following example:

8) The weather in the southwest capes region of West Australia is:

rotten o o wunderb
ar

There are seven blanks above. If someone clicks the fourth blank, the centre one,
their response will be entered in the Data sheet as a 4, and the *mws card above
will have their response scored as 0.00 points. Selecting the first blank will see a 1
entered on the Data sheet (because it's the first blank), and a weight of -3.00
points will apply.

How many points if someone ticks the sixth blank? 2.00.

Example A11:

Enter the *alt card:

*col (c3-cl2)

*sub AFF, Res=(1,2,3,4,5,6,7), Title=(CapesAtt)

*alt 55555 77777
To try and explain this set of cards, we ask you to imagine that we've given a
survey with ten items. The first five items are of the Likert style, and use response
codes of (1,2,3,4,5). The last five items employ the semantic differential style, and
use response codes of (1,2,3,4,5,6,7).

The *alt card tells Lertap this. It says that the first items use the first five
response codes seen in the Res= declaration, while the last five items use seven of
the response codes (which of course is all of them). It's still possible to add a *pol
card in cases like this, as shown here:

*col (c3-cl2)

*sub AFF, Res=(1,2,3,4,5,6,7), Title=(CapesAtt)

*alt 55555 77777
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*pol - - ++ A+ttt
But there's a probable problem here. Users of semantic differential items often like
to have negative weights corresponding to the negative side of their questions, as
seen above in Example A10. The set of four CCs cards above is not right; the five
semantic differential items will have scoring weights of 1.00, 2.00, ...., 7.00. We
need some *mws cards:

*col (c3-cl2)

*sub AFF, Res=(1,2,3,4,5,6,7), Title=(CapesAtt)

*alt 55555 77777

*pol - - ++ A+ttt

*mws ¢8, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*mws ¢9, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*mws c¢10, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*mws cl11, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00

*mws cl12, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
Of course, we could have used *mws cards for all items, and, in this case, we'd then
have:

*col (c3-cl2)

*sub AFF, Res=(1,2,3,4,5,6,7), Title=(CapesAtt)
*mws ¢3, 1.00, 2.00, 3.00, 4.00, 5.00, *, *
*mws ¢4, 5.00, 4.00, 3.00, 2.00, 1.00, *, *
*mws ¢5, 5.00, 4.00, 3.00, 2.00, 1.00, *, *
*mws ¢6, 1.00, 2.00, 3.00, 4.00, 5.00, *, *
*mws ¢7, 1.00, 2.00, 3.00, 4.00, 5.00, *, *
*mws ¢8, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*mws ¢9, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*mws €10, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*maws c11, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00
*maws c¢12, -3.00, -2.00, -1.00, 0.00, 1.00, 2.00, 3.00

We know you can just about understand these cards, but realise you might want to
know what the asterisks are doing on the *mws cards for the items in c3 to c7. The
asterisks tell Lertap that the respective items do not use the last two response
codes seen in the Res= declaration.

It is possible to use special forms of the *alt and *mws cards when it's required to
quickly remove an item from a subtest. These forms can be very handy in certain
circumstances; please refer to the 'Remove an item' topic for examples.

In Lertap Version 5.25, it became possible to use the "other=" control word on a
*mws card, as exemplified below:

*mvs call, 1, 2, 3, 4, 5, other=9
The line above says that anyone not selecting one of an item's five permitted
responses will get a score of 9 points. The use of other= presents a more flexible

way to handle missing affective data than does the MDO option discussed above.

For more about using the other= control word, and item weighting, please click here.
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Example A12:

Just one more example, and this one's simple:

*tst c2=(W

*col (c3-c7)

*sub AFF, Nane=(Beach survey 1), Title=(Beachin)

*pol +--++
This example displays use of the *tst card. The *tst card is telling Lertap to make a
new Lertap workbook, one whose Data worksheet will contain copies of only those
Data records which have a "W" in their second column. We'd probably then set up
another Lertap analysis with these cards:

*tst c2=(M

*col (c3-c7)

*sub AFF, Nane=(Beach survey 1), Title=(Beachin)

*pol +--++
Now Lertap is being told to make a new workbook whose Data records will be only
those with an "M" in column 2. We have now set up two new data sets, two new
Lertap workbooks, one for the respondents from West Australia, and one for those
from Maui.

(For a more thorough discussion of using the *tst card, and breaking out subsets of
records, see the section titled "A survey with multiple groups" in Chapter 8 of the
manual.)

Good going; you stuck it out and have come to the end of this topic / page. Lertap
provides extensive support for different item scoring methods, as we've exemplified
above. Of course there's more material in the manual, where three chapters are
devoted to a discussion of CCs cards.

Still, a few years of experience have shown us that the matter of item scoring in
Lertap at times creates questions among users, no matter how much documentation
we might provide. Should you have questions, whiz off a note to us: support@lertap.
com.

3.3 Missing data

In Lertap, "missing data" is a term which usually means that a person has not
answered, or has omitted, an item.

If you look at a Lertap Data worksheet and see empty cells, such cells usually indicate
that there was no answer to the item corresponding to the cell. In the screen
snapshot below, Virgo has not answered Item 2, nor Item 7; Westphal has left three
items unanswered (2, 5, and 7); Xeno did not answer Item 2; Yalso has not answered
Item 7.
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1 | 2 | 3| 4| 5| 6| 7 | 8 | 9 | iC
1 |a&n example from the Lertap 3 manual {1983, Tahle 3-13.
z Mo, ] Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Iterr
10 8 Smith, 5 B B B D D C C D
11 9 Terace, T B B A D B C B C
12 10 Uptown, U B D B C & B C C
13 11 virgo, ¥ D B & D C C
14 12 Westphal, W B & & C &
15 13 Xeno, ¥ B B D & C C &
16 14 Yalso, ¥ 2 C 2 D B C B
17 15 Zenu, Z & D I I I C A C

There are quite a number of users who prefer to use a special code for the case of
unanswered items. Instead of leaving a cell empty, they might use a 9 to indicate
missing data (there are historical reasons for this; some of the most popular data
analysis programs have traditionally used 9s to represent missing data). When using
scanners to process mark-sense answer sheets, the software driving the scanner may
have its own missing data code, such as an asterisk (*).

To fully understand how Lertap processes missing data, it helps to have a good
understanding of what Lertap calls "response codes".

The letters (or digits) seen under a Lertap Data worksheet's item columns represent
response codes. In the example above, it seems that items have used response codes
of A, B, C, and D; this set, {A,B,C,D}, is, in fact, Lertap's default response code set
for cognitive items -- for affective items, the default response code set is {1,2,3,4,5}.

It is common for users to have items which use other response codes. Whenever a
test does not use the default response codes, the response codes used by that test's
(or survey's) items are specified by using an Res= declaration on a *sub card.

For example, Res=(A,B,C,D,E,F), Res=(1,2,3,4,5,6,7), and Res=(t,f) are all valid Res=
declarations. In Lertap, a test may use up to 26 response codes.

Now, with this understanding of response codes in hand, the definition of missing data
can be made a bit more precise: in Lertap, an item response is said to be missing
whenever a cell in the Data worksheet has an entry which does not match the
response codes used by the item. When this happens, Lertap says it has encountered
an "other" response.

As Lertap goes about tallying item responses, it keeps track of the number of "other"
responses in a special bin.

What's this bin called? The "other bin", naturally. Deep inside Lertap, each and every

item is assigned a storage bin for "other" responses. The contents of an item's "other"
bin are displayed in many of Lertap's reports.
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As an example, look at these snapshots:

Q11

option wt, h p
& 1.00 28 0.47
B 0.0a ] 0.00
C 0.0a 12 0.22
D 0.0a 12 0.22
E 0.0a ] 0.00

other 0.00 =] 0.10

Tpi[Stats1f ¢ Statsib £ Statsiul £ Statszf £

Q35
option wi, H s

1 1.00 2 3.3

2 2.00 13 21.7

3 3.00 12 20.0

4 4.00 17 28.2

5 L.0o0 7 11.7

other 2.00 Q 15.0

[ M7 Stats2fF 4 Stabseh £ Stats2ul s Stats3F ¢ Stabsak

In these two examples, the "other" bin for Q11 has n=6, meaning that there were six
people missing data on the item. For Q35, there were n=9 people missing data.

So. Are you now full bottle on Lertap's definition of missing data? And an expert on
Lertap's "other" bin?

Goodonyamate. But wait, there's more ....

What this stuff under the "wt." column? The answer to this question is also very
relevant to understanding how Lertap processes missing data, especially for affective
tests.

The "wt.", for "weight", indicates how many points are associated with each item
option.

On Q10, the 28 people who chose response code A (usually referred to as option A, or
alternative A) will get 1.00 points for their answer. Choosing any of Q10's other
options gets no points. You guessed it: Q10 is a cognitive item whose right answer is
A.

Not answering Q10 gets no points. Not answering Q10 gets no points. We have

repeated this as it's important: an item's other bin can have scoring points attached
to it.
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Look at Q35, an affective item. Each and every response code has associated scoring
points, and, should someone not answer Q35, they will still get 3.00 points (!).

What we've displayed in these two examples represents Lertap's default handling for
cognitive and affective missing data. A cognitive item's default missing data scoring
action is 0.00 points; an affective item's default missing data score is equal to the
mean of the other scoring wts.

With this in mind, take a break. When you return, have a look at the following topics
to read more about Lertap and missing data.

3.3.1 Did-not-see option

In March 2006 new options were added to the System worksheet which allow users to
adjust cognitive item statistics so that they are based only on those cases (students)
that had a chance to answer the item.

e
Present Allowed Usual

2 setting: | settings: setting:

40 |Use a did-not-see code? ¥as yes / no nao

41 | Did-not-see code (single character; may be hlank): any char

42 | Create an adjusted percentage score? no ves / no no

The did-not-see option is activated by placing "yes" in column 2 of the appropriate
row in the System worksheet; in the example above, this is row 40.

Use of this option requires a corresponding did-not-see code, a single character
recorded in the Data worksheet whenever a student did not have the chance to
answer an item (for whatever reason). In the example above, the code is a blank.
The code may be any single character, including a blank, an upper-case letter from
the Latin alphabet (ABC...XYZ), a lower-case letter (abc...xyz), or a single Arabic
numeral (0123456789).

How does Lertap process item responses with this new option? Well, for any item,
Lertap first looks to see if a student's response corresponds to one of the response
codes used by the item's options. If it does not, then Lertap looks to see if the
"response" matches the did-not-see code, assuming the did-not-see option has been
activated. If it does not, then the response is classed as "other", a response
category often referred to in Lertap documentation as "missing data".

Lertap will automatically adjust all of its item statistics so that they exclude did-not-
see cases (that is, of course, assuming the did-not-see option has been activated --
if the option has not been activated, then what would have been a did-not-see

response will be included in the "other" response category, and processed as missing
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data).

Use the Fregs worksheet to check on missing data and did-not-see cases, and note: if
the did-not-see code is a blank, Fregs will include did-not-see cases in its "other" line.

To see what the various "Stats" reports look like when the did-not-see option is on,
just page forward to the following topics.

Scoring

Whenever the did-not-see option is in effect, users have the option to have Lertap
calculate two scores for every person on each subtest defined in the CCs worksheet:
the usual subtest score, and a percentage score which is based on the maximum
possible score which could have been obtained on the items actually presented.

The first score, the "usual" subtest score, will be the number of points earned on the
number of items the person had the opportunity to answer. In the cognitive case, the
most common scoring method is to give one point for each correct answer -- in this
case, the "first score" will simply be the number of items right.

The second score is only produced when "yes" is found in the System worksheet in the
second column of the line which says "Create an adjusted percentage score?". This
score is formed by dividing the first score, the "usual" subtest score, by the maximum
possible score which the person could have had if s/he had correctly answered every
presented item; this figure is then multiplied by 100 to get a percentage index.

Coming back to the common cognitive case, with one point for each correct answer,
the second score is the number of answers right divided by the number of items
presented, multiplied by 100.

Note that both of these scores exclude items which the person did not see, that is,
did not have the opportunity to answer.

It is not necessary to use the PER control word on the *sub card in order to get the
second score: it's computed automatically, providing "yes" is found in the second
column of the line which says "Create an adjusted percentage score?".

Adjusted?

When would you want to have the percentage scores "adjusted"? What does
"adjusted" mean, anyway?

Well, it turns out that certain online test generators can create tests of variable
length; some students might see a 48-item test, others a 45-item test, and still others
a 50-item test. A student's test score will depend on the number of items s/he had
the chance to answer. Two students with the same "usual" subtest score, say 35, will
not have the same percentage score if they have been presented with a different
number of items.
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For example, if Jorge got a score of 35 on a test with 50 items, his percentage score
would be 70%, assuming one point for each correct item. Suppose it turned out that
Marisol also got a score of 35, but she was presented with only 45 items; her rounded
percentage score will be 78%.

When you've asked Lertap to "Create an adjusted percentage score", the percentage
test score will be adjusted according to the items a student actually saw.

If all students get the same number of items, there is no need to create an adjusted
percentage score. Ah, but wait a minute! We should adjust this comment: if all
students are presented with the same number of items, an adjustment is not required
if all items are scored the same way. When items are scored in different ways, then
the adjustment might again be useful. For example, if Item 26 is worth one point, but
Item 27 is worth two points, then we might well want to make an appropriate
adjustment to scores, depending not only on how many items a student saw, but also
on the number of points the items are worth.

Lertap creates the adjusted score by dividing the "usual" subtest score by the actual
maximum possible score a student could have achieved, based on the items presented
to the student.

Sample Scores output

As you page forward to following topics, you'll come across an example from an actual
online testing situation, one which used the Test Pilot system from McGraw-Hill.

Over 400 students at a large North American university took an online version of a test
delivered by Test Pilot. Sampling from a pool of 80 cognitive multiple-choice items,
Test Pilot served up tests whose lengths varied: some students were presented with
40 items, some with 43, some 45, and others 48. (Please read the second "tidbit"
below -- the situation was actually a bit more complicated.)

The Lertap Data worksheet turned out to have 93 columns for item responses. Why 93
when there were only 80 items in the pool? Because a few items allowed for multiple
responses (see second tidbit below).

In this example, blanks were used as the did-not-see code. Were you to look at the
item responses for any student, scanning from left to right over the 93 columns
allocated, you'd see actual responses, many blanks, and, for those items not seen by
a student but not answered, a 9.

We could, and will, entertain a variety of Lertap scoring "methods" which will
demonstrate how the did-not-see options affect test scores.

To begin, say we have the did-not-see option off, that is, we have "no" in the System
worksheet row which says "Use a did-not-see code?". Also, assume we have the PER

control word on the *sub card.

The Scores output will look as follows:
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Record No. |EE101| EE101%0
1 38.00 40.9
2 20.00 32.32
3 27.00 29.0
4 29.00 31.2
5 21.00 22.6

The first student had a test score of 38. Lertap says that the corresponding
percentage score is 40.9, a value found by dividing the score, 38, by 93, the maximum
possible test score if each item is scored giving one point for a correct answer.

But this is not correct in this case; no student had the opportunity to answer 93 items
-- Test Pilot gave each student a random sample of approximately 40 items.

So, we activate the did-not-see option by putting "yes" in the second column of the
System worksheet row which says "Use a did-not-see code?". We have "no" in the
"Create an adjusted percentage score?" row. And, we still have PER on the *sub card.
Our Scores now look as follows:

Record No. |EE101| EE101%0
1 28.00 79.2
2 20.00 62.5
3 27.00 56.3
4 29.00 60.4
5 21.00 43.8

See how the percentage scores have changed? Lertap is nhow basing its percentage
score on the maximum possible score which could have been earned on the actual
items presented to the student. For the first student, the maximum was 48.

Dividing 38 by 48 and multiplying by 100 gives the 79.2 seen as the EE101% score for
the first student.

Now, for the second student, does 30 divided by 48 equal 62.5? Yes. The problem is
that the second student was presented with 40 items, not 48. The percentage score
is wrong.

Whenever students are presented with a different number of items, or whenever items
in the pool have different scoring patterns, "yes" should be used in the "Create an
adjusted percentage score?" row.

So, let's see what happens. We put in that "yes". Do we still have PER on the *sub

card? No, now it's not needed -- there would be no harm in having it there, but it is
not required. Here are the scores:
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Record No. |EE101| EE101%0
1 38.00 79.2
2 20.00 75.0
3 27.00 67.5
4 29.00 72.5
5 21.00 52.5

The percentage scores above have each been adjusted, according to the maximum
possible score a student could have obtained on the set of items s/he was presented
with.

Yes, Miss? (A young woman in the fortieth row of the third balcony has her hand up.)

Why wouldn't I just use the adjusted percentage score option all of the time? Why not
put that yes where it's supposed to be, and just leave it there for always?

A good question, thank you. The answer: Lertap pinches extra memory from the
computer whenever it has to keep track of the maximum possible score each student
could have achieved given the items presented. You save memory space, and also a
tiny bit of processing time, by not adjusting the percentages. If you know that each
student was presented with the same number of items, and all items were scored the
same way, then say "no" to the "Create an adjusted percentage score?" option. Now
you know, no?

Related tidbits:

Several learning management systems support the development and delivery of online
cognitive and affective tests. Some, such as Angel Learning, can be made to randomly
sample items from a database, presenting different students with different versions of a
test, each with the same number of items. In classical test theory, when certain
conditions have been met, these versions might be termed parallel forms, or equivalent
forms. However, as of March 2006, the data file of item responses created by Angel does
not indicate which test "form" a student took. Fortunately, the Angel output is padded
with did-not-see codes so that each data record has the same length, a length equal to
the total number of items in the database.

In the Test Pilot example discussed above, the test included a few items which used a
"Check all of the following options which would be correct" format, effectively turning a
single item into multiple true-false items. Test Pilot actually served up the same number
of items to each student (40), but those items which used the "check all of the following"
format did not consistently offer the same number of options. The practical end result
was as described above: students received a variable number of test items.

Did-not-see data will affect the calculation of alpha, Lertap's reliability coefficient -- alpha
is NOT corrected for did-not-see cases.
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3.3.2 MDO cognitive, Statsf

There's a control word, "MDQ", which may be used on the *sub card to control how
Lertap processes missing data. MDO may be used with both types of test, cognitive
and affective. The letters stand for "missing data out", meaning that records with
missing data are to be excluded from Lertap's various calculations.

This topic discusses the effect of the MDO and did-not-see options on the cognitive
test reports produced by Lertap; a following topic does likewise for affective tests.

Look at these CCs lines for a cognitive test:

ool (c3-c27)

*zub Fes=(A,B,C,D,E,F), Name=[(Enowledge of LERTAPZ), Title=(Enwldge), Wt=0
*key AECALE BEBED ADEALE BCCCE BABDC

*zl1t CEDEC CEDFD EDCED DCCDDr DEEDF

ool [o3-c27)

*zub MDO, Res=(A,EBE,C,D,E,F), Name=(Enowledge with MDO), Title=[(MDOEnwl), Wc=0
*key AECAE BEEBED ADEALE EBCCCE EBABDC

*zlt CEDEC CEDFD EDCED DCCDD DEEDF

QO A 20| DA P | Cad | Pd | =

These eight "cards" involve the same 25 items. Being the avid reader you are, you
know you've seen these items before -- they're from the Lertap quiz.

The cards define two subtests. The only difference between the two is that the
second one has the MDO option on; you can see it on the 6th line.

Statsf reports
A squiz of the Lertap's Statsif and Stats2f reports will serve to highlight the effect of
using MDO:
Lertaps full item stats for "Knowledge of LERTAPZ", created: 20/03/2006.
Q1ls
option wt n p phir) bir) avg. z
A 0.oa0 1 0.0z 0.03 0.0g2 14.00 0.20
B 1.00 20 0.50 0.53 0.66 16.67 0.58
C 0.oa0 13 o.22 -0.36 -0.50 ‘.92 -0.62
D 0.oa0 16 o.27 -0.33 -0.45 g.81 -0.55
Q16
option w, n p pbir) bir) avg. Z
A 0.oa0 1z 0.2a -0.14 -0.19 10.75 -0.27
B 1.00 36 0.60 0.46 0.58 15.53 0.42
C 0.oa0 3 0.0k -0.26 -0.56 4.67 -1.1%
D 0.oa0 G 0.10 -0.29 -0.50 5.50 -0.38
other 0.oa0 3 0.0k -0.23 -0.49 £.67 -1.00
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The report above comes from Stats1f. It summarizes the performance of two items,
Q15 and Q16, using a variety of statistics.

Both items use four options, employing response codes {A,B,C,D}.

A student selecting option B will get 1.00 points towards her/his test score, as seen
under the wt. column -- we'd conclude that both items have just one correct answer
as all the other wt. values are zilch (zero).

Thirty (30) students got Q15 right. Sixty (60) students were involved, so p for Q15's
option B is 0.50, which is, of course, 30 divided by 60.

The pb(r) and b(r) columns are, respectively, point-biserial and biserial correlation
coefficients, indexing the relationship between option selection and the criterion score.
If the item forms part of the criterion, as it does in this case, Lertap applies a part-
whole correction, taking out the inflation the correlation coefficients would otherwise
have (see the manual for a more extensive discussion).

The avg. column shows the average criterion score for those students selecting each
item option. On Q16, the 36 students who selected option B had average criterion
scores of 15.53. As a z-score, 15.53 is 0.42 (the manual has more to say; you ought
to read it some day, perhaps when next at the beach).

Note that Q16 has an "other" line. Three students had missing data for Q16. They
were weak students; their avg. was low, as it was for those who chose distractors C
and D.

Okay? Got it? Good; now have a peep at the stats for the same two items after the
MDO option has been used:

Lertaps full item stats for "Knowledge with MDOQ", created: 20/03/2006.
Q1la
option wi. n ] ph(ry bir) avg. z
& 0.oa 1 0.0z 0.03 0.08 14.00 0.20
B 1.00 20 0.50 0.53 0.66 16.67 0.58
C 0.oa 13 .22 -0.36 -0.50 7.92 -0.68
] 0.0o 16 0.27 -0.232 -0.4% 2.81 -0.5%
Q16
option wi. n ] ph{ry bir) avg. z
& 0.oa 12 0.21 -0.17 -0.24 10.75 -0.32
B 1.00 26 0.63 0.4z 0.54 15,53 0.36
C 0.oa i) 0.05 -0.28 -0.59 4.67 -1.20
] 0.oa 5] .11 -0.32 -0.54 6,50 -0.94
other 0.0a S 0,08 -0.25 -0.52 5.67 -1.06

There's no change in the stats for Q15; all 60 students answered that item. But Q16
has changed; many of Q16's stats above, from p through z, differ from the Q16 stats
seen earlier. Why? Because the three students missing an answer to Q16 have been
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excluded from the calculation of the stats.

Look at the p column, for example. For Q16's option B, p is now 0.63, corresponding to
36 divided by 57, not 36 divided by 60.

The avg. values are now computed using just the criterion scores for the 57 students
who answered Q16. This applies to the other line too: 5.67, as a z-score in the
distribution of 57 scores, would be -1.06.

Now, take a few seconds and sum down the p column for Q16. In the first report
above the sumis 1.00 (100%). But in the second report the sum comes to 1.05
(105%). What's up?

The 0.05 p value for Q16's "other" row is just indicating the proportion of respondents
who did not answer the question. The other four p values for Q16 sum to 1.00, which
is what is expected when the MDO option is in use.

Statsf reports and the did-not-see option

When you've got the did-not-see option going, the Statsf report will be quite similar to
what you've just seen immediately above. Look:

Lertaps full item stats for "Knowledge with DNSI", created: 24/03/2006.
Q15
option wt n p pbir bir) avg. Z
A 0.0o 1 0.02 0.0z 0.0s2 14.00 0.20
B 1.00 20 0.50 0.53 0.66 16.67 0.58
C 0.0o 13 0.22 -0.26 -0.50 ¥.92 -0.68
D 0.00 16 0.27 -0.33 -0.45 8.81 -0.55
Qlo
option wt n p pbir bir) avg. Z
A 0.0o 1z 0.21 -0.17 -0.24 10.75 -0.32
B 1.00 26 0.63 0.4z 0.54 15.53 0.26
C 0.0o 3 0.05 -0.28 -0.59 4.67 -1.20
D 0.00 &] 0.11 -0.32 -0.54 G6.50 -0.94
other 0.08

There's just a wee difference in these results. Can you spot it? The other line is now
missing most of its stats.

What about the joint operation of MDO and did-not-see. What happens then? Got time

to look at results for two items delivered to 421 students over the internet, using the
Test Pilot system from McGraw-Hill?
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{cl10) Q50
Cption n f421
1 114 27.1%
2 04 22, 3%
3 G2 14.7%
4 4z 10.0%
= 3 0.7%
7 106 25.2%
{cl1l) Q80
Option no f421
1 124 29, 5%
2 196 46, 6%
7 101 24, 0%

In this example, a blank was used as the did-not-see code, and 9 as the code for
missing data.

On Q50, three students failed to provide an answer, while 106 students did not see it
(Test Pilot presented Q50 to 315 of the 421 students). Q80 was presented to 320
students, and they all answered it. Look at the corresponding Statsf summaries:

Lertaps full item stats for "EE 101 T3 exam", created: 20/03/2006.
Qa0
option wi. n p phbir) b avg. Z
1 0.oo0 114 0.37 -0.15% -0.20 27.37 -0.20
2 1.00 94 0.30 0.25 0.33 20.74 0.52
3 0.oo0 62 0.20 -0.15% -0.22 26.87 -0.321
4 0.oo0 42 0.13 -0.06 -0.10 27.57 -0.16
other 0.oa 3 0.26" -0.10 -0.37 23.67 -0.99
Qa0
option wi, n p pbir) bir) avg. Z
1 0.oo0 124 0.39 -0.27 -0.35 26.71 -0.34
2 1.00 196 0.61 0.15 0.23 29.47 0.22
other 0.24

The statistics for both Q50 and Q80 have been computed by excluding the students
who did not see the items, and by also excluding those with missing data.

Were you to sum the p values for Q50's four options, you'd have 0.37 + 0.30 + 0.20 +
0.13, or 1.00 (100%). The 0.26 on Q50's other line is the proportion of students who
did not have an answer for the item, either because they did not see the item, or saw
the item but did not answer it.

Let your mouse hover over the 0.26 value, and behold:
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Qan
option wi. n p phiry bir) avg. z
1 0.oo0 114 0.37 -0.15 -0.20 27.37 -0.20
2 1.00 04 0.20 0.25 0.23 20,74 0.52
3 0.oo0 62 0.z20 -0.15 -0.22 26.87 -0.31
4 0.00 42 0.13 Proportion without an ¥ 27.57 -0.16
other 0.o0 3 0.26 item answer, 3 casels) 7 23.67 -0.99
Qa0 missing a response, 106
option Wi, n b Fase{s} did naot see this ) avi. =
1 0.00 124 0.39  [e=m 3 26.71 -0.34
2 1.00 196 0.61 0.18 0.23 29.47 0.22
other 0.24
Qan
option w, n p pb{ry bir avg. Z
1 0.on0 124 0.39 -0.27 -0.35 26.71 -0.34
2 1.00 196 0.61 F'rDl:ll:Irtil:I;'l without an € 29.47 0.22
ather 0,24 fitem answer, 101 case(s)
Q100 did not see this ikemn,
option w, n p i avg. Z
1 1.00 115 0.35 il 29.62 0.31
2 0.o0 63 0.19 -0.10 -0.1% 27.22 -0.21

See how it works? When Lertap is running with both options, did-not-see and MDO,
then the other line will have stats only when there were some students who did not
answer the item. For Q50, the avg. criterion score for the three students who were

missing data was 23.67; when this avg. score is inserted into the distribution of

criterion scores for those 312 students who did answer the item, the corresponding z-

score is -0.99.

Related tidbit:

As discussed in the manual, when more than one option to a cognitive item has a

non-zero "wt." value, the pb(r) and b(r) statistics are corrected for part-whole

inflation only for the option having the greatest wt.

MDO cognitive, Statsb

The previous topic discussed how the MDO and did-not-see options affect the
information reported in Statsf reports.

Now you're set to see the corresponding Statsb reports:
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Lertaps brief item stats for "Knowledge of LERTAP2", created: 20/03/2006,

Res = A B C D E F other| diff. | disc. | 7
Q15 2% S0% 22% 27% 050 | 053 [ A
Qlb6 20% 60% B3 109 5% | 0.60 | O0.44
Q17 12% 25% 57% % | 0.57 | 0.56
Q18 B 43% 479% 8% | 0.47 | 0.63 | A
Q19 27% 10% 4896 2% 9% | 0.42 | 0.76
Q20 35% | 40% 2% T 10% [ 040 | 0,70 | D

Lertapt brief item stats for "Knowledge with MDO", created: 20,/03/2006.

Res = A B c D E F n | diff. | disc. | 7
Q15 2% S0% 22% 27% ol 050 | 053 | A
Ql6 21% G3% L3 11% 57| 0.63 | 0.42
Q17 13% 27% 561%% LGl 061 | 052
Q18 B 45% 4995 57| 0.49 ( 0.64
Q19 29% 11% S2% Q%4 Sl 052 | 0.74
Q20 299% | 449 Q9% T 54| 0.44 | 0.67

The first report has an "other" column which indicates the number of people with
missing data on each item, expressed as a percentage figure. The statistics in the
diff. and disc. columns are based on calculations which include the people with missing
data.

In the second report, the "other" column has been replaced by the "n" column. The
entries in this column indicate how many people answered each item, and the various
percentage figures, plus the diff. and disc. values, are based on n, that is, they

exclude missing data. Lertap uses what is termed a "pairwise" exclusion rule to

calculate the diff. and disc. values: if a student is missing data for the item, or did not
see it, s/he is excluded from the calcs. for that item.
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3.34

Lertapt brief item stats for "EE 101 T3", created: 20/03/2006,
Res = 1 2 3 4 n | diff. | disc. 7
Q50 7% 30% | 20% | 13%: [212] 0.20 0.25
Q8o 39% 51% 320 0.61 0.18
Q100 35% 1926 [ 349 [ 11% | 326 0.35 0.13
Q110 249% 39% |_223% Eeg [323] 0.33 |- 0.07 | 24
Q120 T 43% [ 3% [ 47% | 321 043 |- 0,12 | 4
Q130 2% B59% 2% [ _88% |320| 0.88 o1z

The report above corresponds to the Test Pilot results mentioned in the previous topic
. The numbers seen in the "n" column exclude the number of cases with missing data
(if any), as well as the number of cases who did not see the item (if any). To see how
many cases were missing data, or did not see the item, refer to the Statsf report
which corresponds, or to the Freqgs report.

Related tidbit:

A reminder from Chapter 10 of the manual: the Statsb reports are computed on an
item level. The disc value they display is a conventional product-moment correlation
between the item and the criterion, corrected for part-whole inflation.

MDO cognitive, Statsul

The two preceding topics have discussed how the MDO and did-not-see options affect
Statsf and Statsb reports. Now: Lertap's third report for cognitive items, Statsul --
what happens when the MDO and did-not-see options are used?

Lertapt U-L stats for "EE 101 T3 Fall 20058", created, 27/03/2006.
Res = 1 2 3 4 other | U-L diff. [U-L disc.
Qa0 upper 0.23 0.28 011 o.01 | 027 0.23 0.30
2nd 0.19 0.29 o.12 0,11 | 0.30
3rd 0,29 .31 n.12 0,13 | 0.15
4th 0,23 _0.as o.17 0,18 | 0.26
lower o.21 0.08 0.23 o.07 | 031

First up, above, the standard format for Statsul, what's seen before the MDO and did-
not-see options are put to use.
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Item Q50 is from the Test Pilot system mentioned in the previous topics. Over 400
students took the "EE 101 T3" exam over the internet; 25.2% of the students did not
see Q50 as Test Pilot did not present it to them, while just under 1% of the students
who saw Q50 didn't answer it.

Lertaps U-L stats for "EE 101 T3 Fall 2005 with MDOQ", created: 27/03/2006.
Res = 1 2 3 4 other | U-L diff. [U-L disc.
Qa0 upper 031 n.52 0.15 0.0z | 0.00 0.33 0.40
2nd o.z27 0.41 o.17 0,15 | 0.00
3rd 0.35 0.36 014 0,15 | 0.00
4th 0.45 0.0s8 023 0.24 | 0.00
lower 0.45 n.12 0.33 0.10 | 0.00

The table above gives Q50 results after the MDO option has been turned on. Its
statistics are based only on those students who answered the item. This means that
all the did-not-see people, plus the we-saw-it-but-did-not-answer-it people, have
been excluded from the proportions and from the calculations underlying U-L diff. and
disc. The did-not-sees are excluded at this point as the did-not-see option has not
yet been used; the did-not-see code has been processed as missing data.

Lertaps U-L stats for "EE 101 T3 Fall 2005" {DMSI on), created: 27/03/2008,
Res = 1 2 3 4 other | U-L diff. | U-L disc.
Qa0 upper 0321 o.52 0.15 0.0z | 0.01 0.32 0.40
2nd o.z2v7 0.41 o.17 0,15 | 0.00
3rd 0.35 0.36 o.14 0,15 | 0.00
4th 0,44 0.0s8 n.z2z2 0.24 EI.EIl‘
lower 0,44 n.12 0.2z 0.10 EI.EIl‘

In this table (above), the did-not-see option has been activated, but MDO has not.
The "other" column is now indicating the proportion of students in each group, from
upper down to lower, who were presented with Q50 by Test Pilot, but did not answer
it. Those not presented with Q50, the did-not-sees, have been excluded.

For a refresher on how the U-L diff. and U-L disc. values are calculated, pay a visit to
your local ice cream shoppe, then have a look at Chapter 10 of the manual.

3.3.5 MDO affective

The "MDO" control word is used on the *sub card to get Lertap to exclude cases with
missing data from its calculations. MDO may be used with both types of test,
cognitive and affective.
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The discussion found in this topic assumes some familiarity with material found in the
topics immediately preceding. If you haven't been through them, take a few minutes
to read the "Missing data" topic, followed by the topic dealing with the "Did-not-see
option". Then report back here.

Ready, set, go? Have a look at the following CCs lines:

ool [(o2g2-c3)

*zub Aff, MNawe= (Cowfort with using LERTAPZ), Title=|(Cowfort), Wt=0
*pol +-—-——— ++——+

*ool (eZ28-237)

*zub Aff, MDO, Neagne=(Comfort items with MDO), Title=[(MDOCmwEfrt), Wc=0

Fpol +———— ++——+

The lines above set out two subtests. Both are affective as the "Aff" control word has
been used on each of the *sub cards.

Both subtests involve the same ten items; no doubt you recognize the subtest? Right
-- it's the set of Likert-style "Comfort" questions found on the Lertap quiz. And, no
doubt you also recall that the items themselves may be see in Appendix A of that
best-seller, the Lertap manual? Very good.

The only differences between the two subtests are found in the *sub lines. The
second subtest uses the "MDO" control word.

Okay; rig yourself up with a refreshment of some sort, polish your glasses, and have a
gander at Lertap's reports for these two subtests.

The Statsf reports
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Lertapt full item stats for "Comfort with using LERTAPZ", created: 2
Q27
option wt, n % pbir) avg. z
1 5.00 3 5.0 0.36 41.7 1.56
2 4.00 14 23.3 0,40 37.9 0.73
3 3.00 22 36.7 0.05 34.8 0.06
4 2.00 21 35.0 -0,57 30.9 -0.,78
5 1.00 ] 0.0 0.00 0.0 0.00
Q28
option wi, f % pb{r avi. z
1 5.00 13 21.7 -0.24 32.4 -0.46
2 4.00 27 45.0 0,46 36.8 0.51
3 3.00 10 16.7 -0.158 32.8 -0.37
4 2.00 g 13.3 -0.08 33.5 -0.21
g 1.00 ] 0.0 0.0a0 0.0 0.0a0
other 3.00 2 2.3 -0.22 29.0 -1.19

Lertaps full item stats for "Comfort items with MDO", created: 29/03
Q27
option wi, n %% phbir) avg. z
1 5.00 3 5.0 .36 41.7 1.57
2 4.00 14 23.3 0,33 36.8 0.60
3 3.00 22 36,7 0.05 34.1 0.07
4 2.00 21 35.0 -0.51 30,2 -0.70
g 1.00 ] 0.0 0.00 0.0 0.0a0
Q28
option wi, g % phir avg. z
1 £.00 13 22.4 -0.20 32.2 -0.37
2 4.00 27 46.6 0.43 36.3 .46
3 2.00 10 17.2 -0.22 31.6 -0.49
4 2.00 a 13.8 -0.13 32.4 -0.33
5 1.00 ] 0.0 0.00 0.0 0.0a0
other 0.o0 2 chic) -0.321 26.0 -1.62

The first table above shows item stats for Q27 and Q28 without MDO, while the
second table reflects the results of using MDO.

Q27's stats are the same in both tables, are they not? No-one omitted this item, so
the statistics are unchanged, aren't they?

No. In fact, they're not unchanged (fooled you, eh?). Everything's the same until we
get to the pb(r), avg., and z columns, wherein some changes enter.

To understand why Q27's results differ, look at the "other" row for Q28.
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In the first subtest, without MDO, Lertap has wt.=3.00, giving 3.00 points to the two
(2) people who did not answer Q28. Not so in the second subtest, where those two
people have been stripped of scoring points. There are two different scoring methods
in operation here: without MDO, people missing an answer to an item are given points
equal to the average value of the wt. figures for the item's options. When MDO is
active, as in the second subtest, no points are given when someone omits an item.

The result? The subtest scores will differ. Scores on the first subtest will be higher as
people who miss out items are still getting points. The mean (average) of the subtest
scores on the first subtest will be higher than that for the second subtest; the point-
biserial correlation values, pb(r), between an option and the criterion score, the
subtest score, are likely to differ, as are the avg. and z values. The more missing
data, the greater these differences are likely to be.

Even though everyone answered item Q27, the criterion measure used to calculate
item option statistics, pb(r), avg., and z, differs from the first subtest to the second,
generally resulting in different values for item Q27's output.

Now, about Q28. As noted, two people did not answer this question. Compare the
values found in the % column for Q28: they're greater in the second subtest. The %
figures for Q28 in the second subtest, the one using MDO, have been calculated with
n=58, the number of people who actually answered the item. In the first subtest, the
% values were calculated with n=60, the total number of people taking the test
(survey).

In addition, the pb(r) values for the item options seen in the second subtest have
been calculated on a pairwise basis -- they are based only on the people who actually
answered the item.

To read a bit more about how Lertap computes the Statsf figures, go back for a look
at the "MDO cognitive, Statsf" topic.

There are two main differences between the Statsf reports for cognitive and affective
subtests: it is rare for people omitting a cognitive item to get scoring points, so the
statistics for cognitive item options may not be noticeably different going from no MDO
to MDO. Lertap will apply a correction for inflation to the pb(r) and b(r) values
corresponding to the right answer to a cognitive question, but this correction is not
applied in the Statsf report for affective items (but it is for Statsb: see below).

The Statsb reports

Lertapk brief item stats for "Comfort with using LERTAPZ", created; 29/03/1
Fes = 1 2 3 4 5 |other|paol.| mean| s.d. Cor.
Q27 B | 23% | 37% | 35% = 2,898 | 0.88 0.55
Q28 22% | 45% | 17% | 13% 3% = 375 0.94 |- 0,14
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Lertapk brief item stats for "Comfort items with MDO", created. 29/03/2(
Fes = 1 2 3 4 5 n |pol. | mean| s.d. cor.
Q27 B | 23% | 37% | 35% ald| - 2,898 | 0.88 0.48
Q28 22% | 479% | 17% | 14% Ea| - 3.78 | 0.95 |- 0.10

In the normal case, without the MDO option, the Statsb report for cognitive items has
an "other" column which indicates the percentage of non responses to an item. This
column changes to "n" when MDO is in operation, as may be seen above.

Q27 has no missing data; its mean and s.d. values are the same in both tables. The
Q27 cor. figures differ for the reason found earlier in the Statsf reports: the values of
the criterion measure, the subtest score, change as we go from no MDO to MDO.

Q28's figures differ almost everywhere. The percentages, mean, s.d., and cor.
statistics for the second table, where MDO is having its impact, are all computed using
only the responses from the 58 folks who actually answered this item. In some other
data analysis systems, such as SPSS, the correlation (cor.) between Q28 and the
criterion would be said to done on a pairwise basis: only when a person has data for
both variables are that person's results used in the calulations.

Another note about the cor. values found in the Statsb reports: they are corrected for
part-whole inflation.

Using the did-not-see option

Suppose the did-not-see option has been turned on, with X used as the did-not-see
code. The respective lines in the System worksheet would look like this:

These are Lertaps system settings. Change them

only if wou understand them. BSLEmm SCbtings

Present Allowed Usual
setting: | settings: | setting:

Use a did-not-see code? YES yves / no no
Did-not-see code {single character; may be blank): # any char
H[\ Comments /4 Data £ CCs b System 4 Syntax / 0ldCCs £ Problems / | 1 |

Next, have a look at a snippet of Fregs output:
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{(c37) Q35
Cption

EEUTN i (R O P T U I

n Jal

& 10,0%
2 3.3%
13 21.7%
1z 20.0%
17 28.3%
K 11.7%
3 5. 0%

Six people did not see Q35; three did not answer it.

62

Okay? Now, suppose MDO is not operating. The Statsif output for Q35 will look like

this:
Lertaps full item stats for "Comfort with using LERTAP2", created: 30/03/2006,
Q35
option i, n ) phbir) avg. z
1 1.00 2 3.7 -0.05 0.5 -0.24
2 2.00 13 24.1 -0.1a a0.1 -0.28
3 2.00 1z 22.2 0.0z 33.1 004
4 4.00 17 31.5 0.35 374 0.51
g £.00 7 13.0 .30 40.0 0.7a9
other 2.00 3 10.0 -0.02 32.0 -0.07
v\ Data / CCs 4 Freqs £ Scores b.Stats1F ¢ Statsib £ Statsef £ statszh /| 4]

If the MDO option is turned on, the output will change:

Lertaps full item stats for "Comfort items with MDO", created: 30/03/2006,
Q35
option wt, n %5 pbiri avg, z
1 1.00 2 3.9 -0.1k5 30.5 -0.75
2 2.00 13 25.5 -0.51 29.8 -0.23
3 2.00 1z 23.5 -0.19 32.6 -0.35
4 4.00 17 33.3 0.39 av.2 0.56
L g.0a 7 13.7 0. 44 40.0 1.09
other 0.0a0 3 15.0° -0.26 29.0 -1.04
] Data £ CCs £ Freqs £ Scores f Statsif £ Statsib b Stats2f ¢ Statszh /| 4|

To grasp what Lertap has done, look down the % column for these two reports.

In the top report, the % values (and the columns to the right, from pb(r) to z) are

based on n=54; the six people who did not see Q35 have been excluded from the

calculations.
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In the next report we've got MDO operating, and now we'll have n= what? Fifty-one
(51). In this case, the report excludes the six did-not-sees, and the three did-not-
answers.

Right. What about the corresponding Statsb reports? Thought you wouldn't ask. Here
they be:

Lertapk brief item stats for "Comfort with using LERTAPZ2", created: 30/0

Fes = 1 2 3 4 5 n |pol [ mean| s.d. cor,

Q35 49 | 249% | 22% | 319 | 13% (54| + | 3.26 | 1.07 | 0.94
4 4 v W[ Data f/CCs 4 Fregs £ Scores # Statsif %.Statsib / Staks?F £ Stakszb 7 | 4]

Lertapt brief item stats for "Comfort items with MDO", created: 30/03/2(

Fes = 1 2 3 4 5 n |pol. | mean| s.d. cor.

Q35 4% | 259 | 2496 | 33% [ 1495 | 51| + 3.27 | 1.10 0.56
4 4 v M Data /CCs £ Freqs / Scores /£ StatsiF £ Statsib f Skatsef % Stakszh /| 4|

Where do you stand now? You see what happens, or are you in the did-not-see
group?

Questions? Crank up your email program, and point it at: support@lertap.com.

Pre-scored items

It is usually the case that the entries found in the columns of the Data worksheet
correspond to the response codes selected by each person.

For example, have a squiz at this snippet from rows 2 and 3 of a Data worksheet:

.QEEI 021 Q22 023 024 025 QEETQE? 028 029 030
&, E E B F. 2 3 1 2 2

On Q20, this person selected the response which had been coded as A. Apparently s/
he did not answer Q21. On Q22, the person selected the response coded as E.

The column entries change to digits from Q26 on, but the meaning is probably the
same: on Q26 the person selected the response coded as 1 (one), while on the next
item, Q27, s/he chose the response which had been coded as 3.

What we're looking at here is part of the Lertap Quiz data set, described in Appendix A
of the manual. This quiz consisted of 25 cognitive items, Q1-Q25, followed by 10
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affective items, Q26-Q35. The cognitive items used letters as response codes, while
the affective items were of the Likert style, with 1 the code for "strongly agree", and
5 the code for "strongly disagree".

How many points did this person get for her/his answer of A on Q20? We don't know;
we can't tell just by looking at the data above. And, even though there are digits in
some of the columns, we can't assume that a "1" for Q28 means that the person got
one point for his/her answer.

These item responses have yet to be scored.

Okay? Consider now another case. Suppose a cognitive test included the following
question:

33) Read the five sentences below, and place a tick next to those sentences which
use the pluperfect tense.

Student answers to a question like this one have to be scored by hand. How? Well, if
there were three pluperfect sentences, and the student found and ticked each, then
the student would probably get 3 points. If the student found two of the three, s/
he'd get 2 points. A student might get 0, 1, 2, or 3 points on this item.

Look now at a snippet from another Data worksheet, would you?:

L1 L2 L2 L4 L5 Le LY L8 L2 L10 Rl K2 R5 R4 RE: Re RY R RS R10
1101 1 1 2 1,1 1 1,1 Z2 o0 1 1 1 1 1 1

In this case, language students listened to an audio tape with 10 short sentences,
and they also read ten brief paragraphs. The digits in the boxes are now real numbers
-- they're not response codes -- the digits represent the number of points the student
earned on each of the ten listening items, L1-L10, and the number of points earned on
each of ten reading items, R1-R10. The items in this test are said to have been "pre-
scored", or "pre-coded".

The following CCs lines were used to process results for the ten Listening items:
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*col (c2-cll)
*sub res=(0,1, 2,3), nane=(Listening AARP test), Title=(L-AARP)
*mvs  c2, O,

=

*nms c¢3, 0, 1

*mvs ¢4, 0, 1, 2
*ws c¢5, 0, 1, 2
*ws c¢6, 0, 1, 2
*ms c¢7, O, 1, 2, 3
*ws ¢8, 0, 1, 2, 3
*ws ¢9, 0, 1, 2
*mvs cl10, 0, 1

*mws cl1, O, 1, 2, 3

The *mws lines indicate that the number of item points possible varied from item to
item. For the first two items, scores were limited to 0 or 1; for the items found in
columns 4, 5, 6, and 9 possible scores ranged from 0 to 2. Three items, those in
columns 7, 8, and 11, had possible scores ranging from 0 to 3.

Fewer lines would have been required had it been possible to get the same number of
points on each item:

*col (c2-cll)

*sub res=(0, 1, 2,3), nane=(Listening AARP qui z), Title=(L-AARP)
*mvs call, O, 1, 2, 3

Here, the "call" form of the *mws line has been used -- "call' means "columns all".
According to these CCs lines, it's possible for a student to get up to 3 points on each
item.

Related tidbit:

Users who often use pre-scored items might want to consider qualifying for use of
Lertap's advanced toolbar. Why not get your mouse to click here, and have a read?

Open-ended items

It is possible to have Lertap score open-ended items, such as short-answer questions,
and essay questions.

Please refer to the following URL for further information:

http://www.lertap.curtin.edu.au/Documentation/ScoringNonMCItems1.doc
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Remove an item

It sometimes happens that users will be Lertapping along, humming their favourite
tune, and suddenly wish that they could omit a single item or two from a subtest, just
to see how that might change things (such as the value of coefficient alpha). There
are a variety of ways in which this may be accomplished.

The most obvious way is to make a new *col card.
For example, consider these CCs cards:

*col (c28-c37)
*sub aff, title=(Confort)
*pol +---- ++--+

Now, suppose it was found that the item in column 36 was not correlating well with
the others, was serving to bring down the subtest's reliability figure (coefficient
alpha), or for some other reason had to be removed from the subtest. The following
*col card will do the job:

*col (c28-c35, ¢37)

But this isn't the only change required. The *pol card must be changed too -- we've
taken an item out of the subtest, and must remove the corresponding plus (+) or
minus (-) sign from the *pol card:

*col (c28-c37)
*sub aff, title=(Confort)
*pol +---- ++-+

An easier way to take the item out is to make use of a special form of the *mws card:

*col (c28-c37)

*sub aff, title=(Confort)
*pol +---- ++--+

*mvs €36, *

The *mws card above has a single asterisk after the column number. This is a special
form of the *mws card, used to remove an item. This special use of the *mws card
eases the task of taking items out of a subtest -- there's no requirement to make
corresponding changes to other cards, such as the *pol card.

There's another way to remove items from affective subtests: use asterisks on the
*alt card, as shown in the example below:

*col (c28-c37)

*sub aff, title=(Confort)
*pol +---- ++--+

*alt 55555 555*5
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The *alt card above tells Lertap that the penultimate item (second to last) is to be
excluded from the subtest.

The examples above are based on an affective subtest, but the special uses of the
*mws and *alt cards shown here also apply to cognitive subtests. Consider this
example:

Wth all itens:

*col (c3-c¢27)

*sub res=(A,B,C, D E F), Title=(Knw dge)
*key AECAB BEBBD ADBAB BCCCB BABDC
*alt 35423 35464 54324 43344 45546
Using *mas to renmpve the sixth item
*col (c3-c¢27)

*sub res=(A,B,C, D E F), Title=(Knw dge)
*key AECAB BEBBD ADBAB BCCCB BABDC
*alt 35423 35464 54324 43344 45546
*mvs €8, *

Using *alt to renmpbve the sixth item
*col (c3-c¢27)

*sub res=(A,B,C, D E F), Title=(Knw dge)
*key AECAB BEBBD ADBAB BCCCB BABDC
*alt 35423 *5464 54324 43344 45546

SAQ: would the example immediately above actually work? If I copied the 16 lines and
pasted them into a CCs worksheet, would they actually work? Yes. This example is
just a straightforward job with three subtests. The lines which do not begin with an
asterisk are comments, and are not processed by Lertap.

Finally, our examples here have discussed removing a single item from a subtest. To
remove more than one item, follow the same pattern. The examples below will remove
two items from their respective subtests:

*col (c28-c37)

*sub aff, title=(Confort)
*pol +---- ++--+

*mwvs €29,

*mvs €36, *

*col (c3-c¢27)

*sub res=(A,B,C, D E F), Title=(Knw dge)
*key AECAB BEBBD ADBAB BCCCB BABDC
*alt 35423 *5464 54324 4*344 45546

Please note: the special forms of the *alt and *mws cards require Lertap Version 5.2
or better. How to find out your version number? It's simple; a click here will tell you
how.
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November 2004 note: the new *exc card was added to make it easier to remove, or
"exc"lude, items. Please to see the following topic.

Related tidbit:

In June 2004 a special document was created to address a 255-character cell limit in
Excel. It contains numerous examples of using CCs lines *alt, *mws, and *wts to remove
items from a subtest. If you're connected to the Internet, why not whip out to see this
Word file:

ExcelColumnLimitProbleml.doc

Excluding items

The matter of removing one or more items from a subtest is discussed in the previous
topic. As mentioned there, the quickest way to exclude a single item from a subtest is
probably to use a single *mws card. For example, the following CCs line will see that
the item resident in column 37 of the Data sheet is eliminated from its subtest:

*mws c37, *

In November 2004 a new CCs card, or line, was added to ease the task of excluding
multiple items. Its format is identical to that of the *col card.

The following CCs line will remove, or exclude, the itemin column 37:
*exc (c37)
Other examples of the use of this card:
*exc (cl12-c14, c42)
Removes the items found in columns 12, 13, 14, and 42.
*exc (c12, c13, c14, c42)
Also removes the items found in columns 12, 13, 14, and 42.
*exc (c17, c21-c25, c27, ¢35-c40)

Will exclude the items in columns 17, 21, 22, 23, 24, 25, 27, 35, 36, 37, 38, 39, and
40.

Both the *mws and *exc lines may be used to remove items from a subtest, as shown
in the example below:

*mws cl17, *
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*mws c27, *
*exc (c21-c25, c35-c40)

The three lines above will see that the items in columns 17, 21, 22, 23, 24, 25, 27, 35,
36, 37, 38, 39, and 40 are excluded from the subtest.

To see how the *exc card can ease the process of removing items from a subtest,
look at the following example:

Scale 1 uses 28 of the items.

ool (cl-c20 c3l-chi)

*sub Res=(L,B,C,D,E), Name={Critieal 3kills), Title=(Critieal), Wt=0

*key CCACE CABAE EDEAD BEAAD ECDCE ABDDA CECEE EDDCAL

frows ol *

frows o3, *

frws o6, ¥

*rws olOo, *

*rows ols, ¥

wws clV, ¥

frows o3l, ¥

frmws oid, *

frows o385, ¥

fwws cd0, *

rows o446, ¥

frows o449, F

Scale 1 uses 28 of the items.

ool (cl-c20 c3l-chi)

*sub Res=(L,B,C,D,E|, Name=(Crit. Skills i), Title=(Crt3klk), Wt=0

*key CCACE CABAE EDEAD BEAAD ECDCE ABDDA CECEE EDDCAL

*exe (cl,c3d,c6,cl0,cl5, 017,031,034, 038,040,046, 049)

The example above shows two ways to have 12 items excluded from a 40-item
subtest.

The first way involves the use of multiple *mws cards; the second way uses a single
*exc card. (There are other ways to exclude items: refer to the previous topic for
more details.)

Filtering records

The *tst control "card" is a special one, used to have Lertap filter some of the records
from whatever data set you happen to be working with. Two examples of the *tst
card have been briefly mentioned in the topics above; much more mention of *tst is
found in the manual.
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In December 2004 the *tst card gained some new smarts. Now the filtering criteria
may be more elaborate -- look at these examples:

A) *tst c6=(CS001)
B) *tst c6=(UCS001, CS001)
C) *tst c6=(DL5, DL6, DXL7), c7=(WI)

In example A), all data records with CS001 in column 6 of the Data worksheet will be
filtered out into a new data set.

In Example B), all records with either UCS001 or CS001 will be filtered out into a new
data set.

In Example C), all records with either DL5, DL6, or DXL7 in column 6, and WI in column
7, will be filtered out into a new data set.

So, what are the "new smarts" we're talking about? Well, it used to be the case that
the filtering criteria could consist of just a single character, as in, for example, *tst
c2=(W) and *tst c4=(B,G). Now the criteria may be any length. (There may be up to
20 criteria for each column. In the examples above, in B) there are said to be two
filtering criteria on column 6, while in example C) we'd say that there are three criteria
on column 6.)

In June 2006 the Move+ Menu was blessed with a new option, Recode a Data column,
which provides another way to filter records. Now the word "Delete" can be attached
to certain data records, as can the word "Exclude". In some cases this may be a very
effective way to quickly remove records. Click here.

How CCs cards work

Each subtest requires a minimum of two CCs cards.

Cognitive subtests
Cognitive subtests must have a *col card, and they must also have a *key card
with the right answers.

The number of columns mentioned on the *col card tell Lertap the number of items
in the subtest. The default response code set for cognitive items is Res=(A,B,C,D).

The CCs card order for cognitive subtests is:
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*col (a required card)
*sub
*key (a required card)
*al t
*Wts
*mas

The *key, *alt, and *wts cards require a character for each item in the subtest. If
there are five items, there must be five entries on the *key card; the *alt and *wts
cards, if used, must also contain five entries. There may be spaces between the
entries. We like to put a space after every five entries as that way the card is
easier to read; we also like to use a fixed-pitch font with CCs cards, such as Courier
New, so that when we use *key, *alt, and *wts cards the entries on all cards line

up.
*mws cards are unique in that they correspond to just a single item.

Affective subtests
Affective subtests must have a *col card, and they must also have a *sub card with
the AFF control word on it.

The number of columns mentioned on the *col card tell Lertap the number of items
in the subtest. The default response code set for affective items is Res=(1,2,3,4,5).

The CCs card order for affective subtests is:
*col (a required card)
*sub (a required card; nust have AFF on it)
*pol
*al t
* mns

If used, the *pol and *alt cards require a character for each item in the subtest. If
there are five items, for example, there must be five entries on these cards (if
they're used).

*mws cards are unique in that they correspond to just a single item.

Control words
The *sub card may have a number of control words on it; these are summarised in
the tables below:

*sub control words for cognitive subtests:

CFC Optional. Means "correction for
chance". Adjusts subtest scores for
the (estimated) effects of guessing.

Mast ery Optional. Gets Lertap to produce its
mastery test analysis and report. Also
acts as if the PER control word had
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Mast ery=

Name=()

PER

Res=()

SCALE

Title=()

© 2003-2005, Curtin University of Technology

been used, causing the PER score to
appear on the Scores report. (Note:
this control word is the same as using
Mast er y=70; a default mastery level of
70 is programmed into the System

worksheet.)

Optional. Lertap will produce a mastery
test analysis and report, using the
cutoff figure found after the equals
sign. Also causes a PER score to be
created. Example: Mast er y=65

Optional. Gets Lertap to turn off its
missing data item scoring. Causes a
non-response to be scored as zero
points. (A click here will whisk you
away to more about MDO.)

Optional. Whatever is found between
the parentheses is used as a header on
some of Lertap's reports, such as
Stats1f and Statslb. While the header
can have any length, something less
than 40 characters is best. Example:
Name=( SOC 505 FI NAL, Novenber
2003)

Optional. Causes a percentage of
maximum possible score to be created;
this will appear as a column in the
Scores report.

Required if the default Res=(A, B, C, D)
setting is not appropriate.

Optional. Causes a z-score to be
computed and added as a column in the
Scores report.

Optional. Provides a short label for the
subtest score. This will appear as a
header at the top of a Scores column.
Should be no longer than 8 characters.
Example: Name=( SocFi nal )

Optional. Applies only when there are
multiple subtests. Determines how the
subtest's score comes into the total
test score. Example: W =0.5
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*sub control words for affective subtests:
AFF

Name=()

PER

Res=()

SCALE

Title=()

Required. The appearance of the AFF
control word on a *sub card is the only
way Lertap knows a subtest is of the
affective type.

Optional. Gets Lertap to turn off its
missing data item scoring. Causes a
non-response to be scored as zero
points. (A click here will whisk you
away to more about MDO.)

Optional. Whatever is found between
the parentheses is used as a header on
some of Lertap's reports, such as
Stats1f and Statslb. While the header
can have any length, something less
than 40 characters is best. Example:
Nanme=( WA/ Maui beaches survey,
January 2004)

Optional. Causes a percentage of
maximum possible score to be created;
this will appear as a column in the
Scores report.

Required if the default Res=
(1, 2, 3, 4,5) setting is not appropriate.

Optional. Causes a new score to be
computed and added as a column in the
Scores report. The new score is the
original score divided by the number of
items in the subtest.

Optional. Provides a short label for the
subtest score. This will appear as a
header at the top of a Scores column.
Should be no longer than 8 characters.
Example: Name=(BeachSur)

Optional. Applies only when there are
multiple subtests. Determines how the
subtest's score comes into the total
test score. Example: W =0. 75

The order of the control words is not important. For example, the following two

cards accomplish the same thing:
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*sub Title=(NewsQui z), PER, SCALE

*sub SCALE, Title=(NewsQuiz), PER
The control words may be abbreviated, or expanded. The following cards result in
the same actions:

*sub AFF, Name=(Beach survey 1), Title=(Beachin)

*sub Affective, T=(Beachin), N=(Beach survey 1)

4 Toolbar

There are different versions of Lertap 5, each with its own main toolbar.

The toolbar shown below is the standard one seen on Windows computers, as of April
2006:

This toolbar has 9 icons, and 7 drop-down menus. The icons result in a single action,
while the drop-down menus, when clicked on, produce a list of options, each of which
may be clicked on.

The toolbar image above is "hot". Move your mouse over it, and click to see what the
toolbar's icons and drop-down menus do.

The equivalent toolbar, when seen on a Macintosh computer running OS 10.4.3 and
Excel X, looked like this as of June 2006:

M &) New ~ IJJ“A < Run~ “L Shorts ™ Macs 7 E 4 HHH Move+ T o Lelp =

How to get the toolbar to display on your computer's screen? Find and open the file
named Lertap5.xls.

That's all? Yes, and no. Some users find that opening the Lertap5.xls file does not
cause the toolbar to show on their screen. This happens when Excel's macro security
level has been set to high. The fix is easy -- use Excel's Tools menu, click on Macro,
click on Security, and select Medium or Low. Then close the Lertap5.xls file, and re-
open it. (Click here for related comments.)

Some users ask why the Lertap toolbar does not appear whenever they open a Lertap
workbook. The reason is that the toolbar is only associated with the Lertap5.xls
workbook. Creating a Lertap workbook does not result in a workbook which has the
toolbar attached to it.

To use the toolbar with a Lertap workbook, open the Lertap workbook, and then also
open the Lertap5.xls file. After following these steps, some users say that they can
no longer see their Lertap workbook -- they only see the Lertap5.xls workbook. In this
case, use Excel's standard toolbar, and click on Window. A list of all open workbooks
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will appear.
4.1 New Menu
The New menu is the best way to create a new Excel workbook ready to work with
Lertap. It's not the only way, but it's the best. Why? Because it results in an Excel
workbook set up to display Lertap's preferred fonts, and a workbook with the two core
Lertap worksheets, Data and CCs.
To find out what the New menu's options do, click on the topics shown in the box
below:
Mew

Camments

Make a new blank Lertap 5 workbook,

Make a new Lerkap 5 workbook with present Data header raws,

Make a new Lerkap S workbook which is a copy of the present one,

Lelp
It is possible to create a Lertap workbook without using the New menu options. All
that's required by Lertap is an Excel workbook with data records in a worksheet named
Data, and control lines (or "cards") in a worksheet named CCs.
If you presently have an Excel workbook with data records in it, you can try to rename
the worksheet with the data records to Data, and insert a new worksheet with a name
of CCs. That will work. However, font problems may develop when Lertap's Run menu
options are taken -- Lertap's reports, such as that seen in the Stats1f worksheet,
may turn out to be poorly formatted.
If this happens, a suggestion is to use the New menu to "Make a new blank Lertap 5
workbook". Then, from the original workbook, copy all data records to the blank
workbook's Data worksheet.
Click here for a definition of a Lertap workbook.
The New Menu is discussed in Chapter 3 of the manual, under the section titled
"Setting up a new workbook".
In the printed manual, the reference is page 60.

4.1.1 Blank workbook

This option opens a new Excel workbook with two blank worksheets. One of the
worksheets is named Data, while the other is named CCs.

The Data worksheet is split after Row 2 (the worksheet is fixed so that the top two
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4.1.2

4.1.3

4.2

rows always display header information).

Note that the new workbook should be saved as soon as possible. Excel's File menu
options are used for this.

Click here for a definition of a Lertap workbook.

Present Data headers

This option creates a new Excel workbook with Data and CCs worksheets which are
empty of data records, but otherwise identical to the original workbook.

The Data worksheet's first two rows, the header rows, will have information copied
from the original workbook's Data worksheet.

The lines in the new workbook's CCs worksheet will be identical to those in the original
workbook's CCs worksheet.

Note that the new workbook should be saved as soon as possible. Excel's File menu
options are used for this.

Click here for a definition of a Lertap workbook.

Copy present

This option creates a new Excel workbook which has Data and CCs worksheets copied
from the original workbook. If the original workbook has more worksheets, they are
not copied by this option -- only the Data and the CCs sheets get copied.

Given that this option only copies Data and CCs worksheets, how is a complete copy
of a Lertap workbook made? With the original worksheet open, a complete copy may
be made by using the Save As... option, found under Excel's File menu. Or, when the
workbook's name is seen in a folder listing, right-click on the name, and then select
Copy.

Data Entry Aids

There are two aids to make data entry easier. They're represented by two icons on
Lertap's toolbar: =< .

Both of these icons will take a string of item responses, and then dissect the
responses, distributing them one by one over the cells to the right.

= this data entry aid operates by opening up an input box for the string of responses
to be typed into, as shown below:
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48 59 B
49 2 D
50 3 Lertap’s data entry assistant. D
51 53 B
52 37 Make sure you're in the right spot in the worksheet, type 0K D
53 38 awray, and press Enter, D
5el i1 Cancel C
55 39 J Help C
56 60 J B
57 56 | |EIECDDADEDCBDEABCDEDMBBEDEN 2454321 B
58 15 C
59 40 E C A C A E B A D A D B B C
60 46 E C A A B A B D C D B A B

A
A
61 22 []

The string of 25 letters and 10 digits seen in the input box (starting with BECDD ...)
will be taken apart, and distributed over the cells to the right.

To the right of where? To the right of the active Data worksheet cell; usually Excel
highlights the active worksheet cell by putting a box around it.

< this icon, when clicked on, activates "The Spreader", a powerful data entry aid.
To understand how it works, look at the screen capture below:

56 0 A E C B B B E B B D B B A
5/ %6 A E C B C B E B F D A D B A
58 15 B B DB B A C CA C D B C A
59 40 A E C A C A E B A D A D B B
60 46 A E C A A B A B D C D B A

61 22 |BECDDADEDCBDEABCDEDAABBED2312454321

A string of 35 characters has been entered into a single cell, directly on the Data
worksheet. When you employ The Spreader, it will almost always be the case that
row after row will have its item responses entered in this manner. After the last row
of data has been entered, you scroll up to the first row, click on the cell containing

the string, and then click on The Spreader's icon, <.

The Spreader will dissect the string, spreading the characters, one by one, over the
cells to the right. Having done this, it then looks at the next row in the worksheet. If
there's another long string to be dissected, it does so. The Spreader continues to
work down the rows, stopping when it finds one without a string.

The Spreader may be stopped at any time by pressing the Esc key on the computer's
keyboard.
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What about missing data? Say someone has not answered one of the items -- in this
case, leave a blank in the string (pressing the space bar on the computer keyboard will
produce a blank).

An important case arises when the string of responses begins with a digit. Excel will
think the entry is going to be a number, and strange things can happen. When the
string begins with a digit, it should be preceded by an apostrophe, as seen here:

'2344133124AADDB

The apostrophe tells Excel to consider the entry as "text", not a number. Another way
to define an entry as text is to use Excel's Format menu / Cells, then select Text. The
cells in an entire column may be formatted as text by selecting the column before
using the Format menu.

The Spreader is a favourite tool at Lertap HQ. It's powerful indeed. It is often useful
when importing data from other applications, including scanners.

The data entry aids are discussed in Chapter 3 of the manual, under the section titled
"Entering item responses".

In the printed manual, the reference is page 61.
Update note:

In September 2003 The Spreader gained more smarts. Its standard method of
operation now involves two passes down the cells whose contents are to be spread.

In the first pass, the length of the cell's string is compared to the length of the
string in the cell above. If the lengths are not the same, The Spreader sounds an
alarm. You get the chance to stop The Spreader, or to continue. If you choose to
stop, you can then edit the cell.

Once The Spreader has worked its way down all the relevant cells the first time, it
will then ask if you're ready to truly spread cell contents. You can stop at this point
without anything having changed. If you elect to continue, The Spreader goes back
up to where you last started it from, and spreads things to the right

You can change the way The Spreader operates by changing the appropriate row in
the System Worksheet. It's possible to tell The Spreader to forget about the first
pass, the one where it checks string lengths. The Spreader is not slow, but, as
you'd expect, it runs even faster if it doesn't have to make two passes.

At Lertap HQ we favour the two-pass method of operation as we feel it's reassuring
to check string lengths. However, even the two-pass Spreader will not control for
a nasty problem: when the string has been created by importing data from a
scanner-made text file, blanks at the start of the string may be lost. Such blanks
usually correspond to unanswered questions. It's rare for a respondent to leave the
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initial questions unanswered, but it does happen, and when it does real care is
required to make sure that the blanks remain at the start of the string. If they do,
The Spreader will spread them. If they don't, woe! -- the string will be shifted to
the left, and Lertap will be unaware of what's happened. If a test is being scored,
the score will be wrong.

There's a bit more about this nasty in the Import & Export topic.

Run Menu

The Run menu provides paths to Lertap's data analysis routines. It's used after all
data have been recorded in the Data worksheet, and after control lines, or "cards",
have been typed into the CCs worksheet.

A typical data analysis procedure consists of two steps. First, users click on the "I
nterpret CCs lines" option. This gets Lertap to check the CCs lines for syntax errors.
If no errors are found, Lertap goes on to produce the "Fregs" report, that is, a
worksheet which summarises the response frequencies found in the columns of the
Data worksheet. Which columns? The ones referenced by the *col lines in the CCs
worksheet.

As part of the "Interpret CCs lines" process, Lertap also writes some intermediate
worksheets with data required by the Elmillon program. These are the "Sub"
worksheets -- users with a keen eye can see the Sub worksheets being formed as
Lertap goes about its business, but then, just before focus shifts to the Fregs
worksheet, the Sub worksheets are hidden from view. Users usually have little need
to see them; however, they're not secret -- they can be unhidden. There will be one
Sub worksheet for each of the CCs worksheet's *col lines.

The second of Lertap's usual two-step data analysis process involves clicking on the "
Elmillon item analysis" option. This is the option which creates the various statistical
reports which are Lertap's reason for being. Each of these reports is an Excel
worksheet; they have names such as Statslf and Stats1b.

Elmillon also produces scores, one for each subtest, or scale.

For more information on what the Run menu's options do, click on the topics shown in
the box below:
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43.1

Run = |4 ] shorts - !ﬂ |z |l Move+ =

Camments

Interpret CCs lines

Elrnillan ikem analysis

External criterion analysis

Oukput ikem scores makrix

Response similarity analysis (R4
Breakout scores by groups

IJze Halve and Hold to divide data set

Lelp

Interpret CCs lines

Before this option is selected, it must be the case that (1) data records have been
created in the Data worksheet, and (2) control lines, or "cards", have been placed in
the CCs worksheet.

The first time this option is clicked on, Lertap gets Excel to read the responses found
in the Data worksheet, looking in the columns specified in the *col lines of the CCs
worksheet.

If there are no errors in the CCs worksheet, Lertap and Excel will produce new
worksheets. One of them is called "Freqgs", for frequencies.

Usually, the "Elmillon item analysis" option will be taken next. This results in even more
new worksheets, with names such as Scores, Statsif, Statslb, and so on.

Note added May 2005: it is now possible to get Lertap to automatically roll through
from "Interpret CCs lines" to "Elmillon item analysis" without stopping, as detailed in the
following topic: Production mode.

If the "Interpret CCs lines" is later selected again, a warning message will appear,
saying that there's a possibility of losing data. This is purely precautionary -- Lertap
is about to delete Fregs, Scores, Stats1f, and so forth -- but this is usually only
natural; new versions of these same worksheets will be generated, which is almost
always what users want. (Lertap is being overly cautious in sounding this warning;
the primary worksheets, Data and CCs, are never affected by this action.)

For a related topic, see "deleting secondary worksheets".

Page 142 (Chapter 9) of the printed manual also discusses these matters.
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4.3.1.1 Production mode

A "production mode" capability was added in May, 2005.

Have a look at the following snapshot of lines 35 through 38 of the System Worksheet:

1 2 | 3 | 4 -
. stem Settings

1 These are Lertap3 system =ettings. Sy -

Change them cnly if vou understand them. Present | Allowed Usual
2 setting: | settings: | setting:
35 [Run in production mode? no ves [ no no
36 | Include histograms in production mode? VBT ves / no no
37 | Include response charts in production mode? YES ves [ no no
38 [ Include items scores matrix in production mode? YEES ves [ no no

39 [ (.. empty..] = - -

40 [Usze a did-not-see code? no ves [ no no

41 | Did-not-see code (single character; may be blank): ¥ any char

42 | Create an adjusted percentage score? no ves [ no no

43 -
M 4 » M| Comments / Data / CCs % System / Syntax / OldCCs £ Probler | « m b
Ready

If the production mode setting is set to "yes", then Lertap will not stop after it has
been requested to "Interpret CCs lines" -- it'll power ahead, automatically activating
the next option on the Run menu, "Elmillon item analysis".

There are three other "yes" settings which may be made in these rows -- you see
them above. You can get Lertap to automatically output histograms for each subtest,
response charts (bar charts for affective subtests, quintile plots for cognitive
subtests), and an item scores matrix (IStats). This gives you time to sit back with
your cup of coffee, and watch the screen flash before you as Lertap goes about its
tasks.

Of course, this is not recommended. Lertap ships with all the production mode options
set to "no". Why? Because sound data processing practice is always supposed to
involve a data integrity check or two. You want to make sure the data you're feeding
into Lertap has been subjected to some quality control. In Lertap 5, the main means
of doing this is by having a careful look at the Freqs report, the worksheet produced
by taking the "Interpret CCs lines" option from the Run menu.

The Freqgs report readily indicates the characters found in each of the data columns.
If you're running with a cognitive test whose options use the letters A, B, C, and D,
then you'll want to check down the Freqgs report to make sure that no other
characters have crept into the scene, such as, perhaps, lower-case letters (a, b, c,
or d).
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If your scan of Fregs reveals strange characters, your task is to find them, and to fix
'‘em. It's only after you've done this that you'll go on to get results by activating
Elmillon.

But there are times when users do not concern themselves so much with Fregs. For
example, many users have their data prepared by using a scanner. Scanners can
readily be trained to hoot and holler when they encounter bad data. Oft times
scanners will output a special character, such as an asterisk, to signal a questionable
result.

For more on the System worksheet, click here. The production mode options are all
dynamic ones -- they take effect immediately, without requiring that Lertap first be
closed and then reopened.

Note that the yes / no entry in row 26 controls the following three lines. If row 26 is
set to "no", then that's it -- the following three rows are ignored, even if they have
"ves" entries.

Finally, there will be users who'd like to have two versions of Lertap: one as shipped
from our manufacturing plant, with production mode off, and another version with
production mode on.

Can do, emu? Yes. A single computer, Windows or Macintosh, can have multiple
copies of the Lertap5.xls file. Of course, each copy has to be in a distinct folder
(subdirectory), but that's easy. If you're going to do this, and you're running under
Windows, then you might like to copy the LRTP5HHelp.chm to each folder too -- it's
the Lertap help file, "Lelp". If you have Lertap5.xls in a folder, without its
corresponding Lelp file, then Lertap help will not be available whenever you try to
access it from within Lertap (this comment applies only to Windows users).

Related tidbit:

For more about this topic, get productive: see "ScannerEjemplol.doc", a marvelous,
captivating Word document with lots of hints for what to do on rainy days, available via
the Internet: click here if you've got connections.

Elmillon

Elmillon is the name of Lertap's main item analysis routine, first developed for the
Venezuelan Ministry of Education. The name has origins in the Spanish language: "un
millon", or, in English, "thanks a million", is what the chief of the data analysis section,
Rogelio Blanco, said when the routine was debugged and delivered. The name Elmillon
has been used since then.

Elmillon is always run after the "Interpret CCs lines" option has been taken. Elmillon
reads data, makes subtest and scale scores (written to the Scores worksheet), and
goes on to produce from one to three item analysis reports. The item analysis reports
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are Excel worksheets, having names like Stats1f, Statslb, and Stats1ul.

Once Elmillon has been run, it will not run again until the workbook's secondary
worksheets have been deleted. This isn't as difficult as it may sound: selecting "I
nterpret CCs lines" will delete them.

External criterion

The item correlation coefficients which form part of Lertap's Statslf and Statslb
reports are based on correlating item scores with what's referred to as an "internal
criterion": the number produced by scoring the remaining items in the subtest or scale
to which the item belongs.

It is possible to replace the internal criterion with another score. This other score is
referred to as an "external criterion”. An external criterion may be used as part of the
process of validating test items.

In Lertap, the external criterion score must correspond to a column in the Scores
worksheet. The analysis begins by having the user pick the Scores column that has
the score to be used as the external criterion. Once this is done, Lertap asks the user
to pick out the subtest which has the items to be correlated with this score. This is
done by displaying Sub worksheets.

Users of the external criterion analysis feature will often have a criterion measure
which needs to be imported to the Scores worksheet. In this case, the criterion
measure should be recorded in a column in the Data worksheet. Once it's there, the

Move menu on the Lertap toolbar will allow the measure to be copied over to the

Scores worksheet.

The effects of part-whole inflation may be examined by using an external criterion
analysis. Lertap's item correlation coefficients are always corrected for part-whole
inflation (sometime referred to as part-whole contamination); to see what they'd be
without such correction, define a subtest's score, as found in the Scores worksheet,
to be the external criterion.

Related tidbits:

See the "Using an external criterion" section of the manual's Chapter 8 (p. 134 in the
printed manual).

Also see "Using Lertap in a Test Validity Study", a 12-page Word document available via
the Internet: click here if you're connected.
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Output item scores

A person gets a score for each item s/he answers. For example, for a cognitive item,
the custom is to give one point for a right answer, and zero points otherwise. For
affective items, each possible response usually has a certain humber of points
associated with it. "Strongly agree", for example, might equate to a score of 5 points,
while "strongly disagree" might be made equal to just a single point.

In Lertap, a person gets a score on each item even when no answer is given. For
cognitive items, a non-response usually equates to zero points, while for affective
items Lertap will apply MDO, the "missing data option", to non-responses. MDO
usually equals the mean of the possible scores for an item -- for example, if the
possible range is 1.00, 2.00, 3.00, 4.00, 5.00, then MDO=3.00 (note).

When asked to do so, Lertap will get all the item scores together, and write themto a
new worksheet named IStats. An IStats worksheet has three sections. The first
section has rows whose cells contain the score each person earned on each item.

The second section includes rows of descriptive statistics for each item, such as the
median, mean, and standard deviation.

The third section involves the creation of inter-item correlations. Under "normal"
conditions, a single matrix of Pearson product-moment correlation coefficients is made,
with a row of average correlations included at the bottom of the matrix. Lertap uses
standard Excel functions for all of these calculations. Average correlations are
computed by using the n-1 non-diagonal entries in each column, where "n" is the
number of items.

There are two settings in the System worksheet which affect the information found
under this third section of the IStats worksheet. One of them replaces the diagonal
element of the correlation matrix with the "SMC", the squared multiple correlation.
The SMC for an item is often used in factor analysis as an initial estimate of the item's
common variance.

Prior to October 2004, Lertap used Excel's MINVERSE matrix function to invert the
correlation matrix, part of the process of calculating SMC values. It was found,
however, that MINVERSE would regularly fail when asked to invert matrices with 50 or
more subtest items, and a switch was made to the M_INV function found in the Foxes
Group's package of matrix routines. (For more about the Foxes Group, see the

eigenvalue topic.)

Both MINVERSE and M_INV require a scratch area to work with, and Lertap uses the
IStats worksheet itself for this (on slow computers, or cases where many items are
involved, you might see Lertap scratching about).

The standard setting for SMC calculations is "off"; to activate SMC output, change the
setting seen in Row 21, Column 2 of the System worksheet. If this setting is changed,
it takes effect immediately. (However, this doesn't mean that any correlations
matrices you may have already made will immediately change; in fact, they won't --
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you'll have to delete or rename the IStats worksheet, and then get Lertap to make a
new IStats sheet.)

For additional information about Lertap's calculation of SMC values, just page ahead to
the next topic.

Other settings in the System worksheet determine whether or not Lertap might add a
matrix of tetrachoric correlations to the IStats output, and possibly make
worksheets designed for export to other data analysis systems. There's more about
these matters in the following topics.

It's also possible to get your favourite item analysis package (Lertap, natch) to make
a stab at determing the eigenvalues of the correlation matrices it produces. This is
also discussed in an ensuing topic.

For more about IStats sheets, please refer to the manual. You'll find an example in
Chapter 7, and a fairly thorough discussion under the "Item scores matrix" section of
Chapter 10. Note, however, that the SMC, tetrachoric, export worksheets, and eigens
options were added after the manual was printed.

SMCs

An item's SMC value, its squared multiple correlation, indicates the proportion of the
item's variance which may be linked to, or predicted from, the other items in the
subtest. As mentioned in the previous topic, the SMC is sometimes used as an
estimate of the amount of variance any single item has in common with the other
items.

For technical discussions on the SMC, and its calculation, see Pedhazur & Schmelkin
(1991, pp. 414-417), Lord & Novick (1968, pp. 265-266), Hays (1973, pp. 705-708),
and Glass & Stanley (1970, pp. 186-191), or search the Internet for "multiple
correlation coefficient". (To get to the Lertap references page, begin with a click here

)

In October 2004, Lertap's IStats worksheet was modified so as to give some
prominence to SMC values. Help your little self to a squiz of the following sample:

© 2003-2005, Curtin University of Technology




Toolbar 86

Ed Microsoft Excel - Book1

File Edit Wiew Insert Format  Tools PopTools  Data  Window  Help
PDF Create! -0 X
O New= B pun- 2] shorts - [ﬂ =0 Move+ = ) License = Lelp= ¥
Lertaps IStats matrix, last updated on: 1/10/2004, -
D [ 0i1] 2] @3] Q4] q5] q6] Q7] gt
023 0.31 0.44 0.15 -0.04 0.18 0.18 0.35 0.2:
Q24 0.28 0.37 0.20 -0.04 0.12 0.20 0.16 0.1:
025 0.46 0.50 0.41 0.17v 0.17 0.53 0.24 0.30
average .37  0.37 0,31 o013 &.19  0.35 0.23 O34
sSMC 085 Q.67 2.63 o, 48 .42 0685 0,48 0.65
gigens  B.62 1.87 1.61 1.42 1.29 1.12Z 1.08 0.9¢
SMC bands
.00:
.10:
.20:
.30: g2z
A0 04 05 Q7 Q16 Q23 Q24
.50: 09 010 915 017 Q20
B0 01 02 03 06 08 12 014 021 Q25 |
70 011 913 Q18 Q19
.B0: -
PRFEY A Statsaf / Statszh ', IStats / | <] | W[

As seen above, the IStats report now has a row with SMC values (just above the
eigens row), followed by a display of SMC bands.

The bands give a quick idea of the spread of SMC values -- we see, for example, that
nine subtest items had an SMC value equal to or greater than 0.60, but less than
0.70. Among these nine were Q1, Q2, Q3, Q6, and Q8 -- you can see the actual SMC
values for these five items by looking at the row of SMC values showing above the

bands.

In this case, we see that Q2's SMC was 0.67. We may interpret this as meaning that
67% of Q2's variance can be explained by the other items in the subtest. If we took
the square root of Q2's SMC, we'd get 0.82, a value we may interpret as indicating the
correlation between Q2 and the other items. (In somewhat more technical lingo, 0.82
is the value of the Pearson product-moment correlation coefficient between the
scores people earned on Q2 and a specially-weighted linear composite score formed
from the other items. The "special weights" are determined via a multiple linear
regression analysis, as the references point out.)

Now, you'll remember that there is another Lertap report which indicates how an item
correlates with the other items in the subtest.
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There is?

Sure. Look at the item discrimination bands seen in the following screen snippet:

Ed Microsoft Excel - Book1

File Edit Wiew Insert Format  Tools PopTools  Data  Window  Help
PDF Create! -0 X
O New= B pun- 2] shorts - [ﬂ

Lertaps full item stats for "Knowledge of LERTAP2", created: 1/10/2 =
.00:

2 Movet - 9 License = Lelp ~ }:

item discrimination bands
.00:
.10:
20: 04 g2z
30: 05 Q14 Q24
A0 07 09 016 Q23
.50 03 Q10 912 Q15 Q17
B0 01 Q2 06 08 Q11 Q18 021 Q25
70: 013 019 Q20
.B0:
.00:

alpha figures {alpha = .9149%
without  alphs change
a1 0,909 -0.006

W« » »|{5cores ) Statsif { Statsih { Stat |« | a8

In Lertap, the standard index of item discrimination (or, for affective subtests, the
item correlation) is the correlation between the item and a person's score derived by
summing over all the other items in the subtest. (There is more about this in the
manual.)

Note where Q2's discrimination index falls: in the 0.60 band. If we could scroll up the
Statsif report, or page over to the corresponding Statslb report, we'd find Q2's
correlation to be 0.66.

We have, then, two measures of Q2's correlation with the other subtest items, 0.82
and 0.66. Both figures represent the correlation between Q2 and a composite score
formed by adding together the scores on the other subtest items; the SMC-based
correlation will always be equal to or greater than the other correlation as it, the SMC-
based value, is derived by using the special weights resulting from the multiple linear
regression analysis underpinning the calculation of the SMC.
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4.3.4.2

4.3.4.3

What do you have to do to get Lertap to produce SMC values? Nothing much, really
-- as of October 2004, whenever you use the Run menu's option to "Output item
scores matrix", the resultant IStats report will automatically include the row of SMC
values, and the little table with SMC bands, as seen above.

What, then, is the SMC setting mentioned in the previous topic? It's a setting which
determines whether or not the diagonal values of the IStats correlation matrix has 1's
or SMCs. Why do some users want to have SMCs on the diagonal? Often because
they're thinking of using the correlation matrix as input to a factor analysis program.

Tetrachoric correlations

Tetrachoric correlation coefficients are computed when two conditions are met: (1)
the tetrachorics option is set as "Yes" in the System worksheet, and (2), Lertap finds
that the item scores are just zeros and ones.

These conditions are in fact easy to satisfy. The tetrachoric option's default setting
in the System worksheet is No when Lertap is first installed, but this may quickly be
changed to Yes. And cognitive test items are very often scored on just a right/wrong
basis, with one point for a correct answer, zero points otherwise.

What are tetrachoric correlation coeffcients? They're estimates of what the
correlation between two items would be if responses to the items had an underlying
normal distribution, instead of the simple right/wrong dichotomy used to score the
items. Some researchers and test developers are at times willing to assume underlying
normal distributions, especially when they are interested in aspects of IRT modelling.

For more reading, use Lertap's references page, looking at Crocker and Algina, Lord,
and/or Glass and Stanley. Or, search the Internet for definitions and discussions.

To compute the tetrachorics, Lertap uses an algorithm created by Brown (1977) (see
References). Brown's algorithm calls for the use of two normal-curve functions:
"AINorm", and "PPND". Lertap uses two in-built Excel functions instead: NORMINV and
NORMSDIST.

A DAT-like worksheet.

The Bilog and Bilog-MG computer programs like to have input formatted as what their
authors call a "DAT" file, by which is meant a simple unformatted text file with fields of
fixed length, suitable for reading by a FORTRAN Input statement. (Such files are often
referred to as 'ASCII' files.)

Bilog-MG assumes that items have been scored on a dichotomous basis, that is, as
either right or wrong, with a "1" used to signify right, and a "0" (zero) used for wrong.

A Bilog-friendly DAT worksheet will be created by Lertap when the appropriate option
is set in row 23 of the System worksheet.
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Here's a screen shot from a Lertap DAT worksheet, one from a data set having 25
cognitive items, using a record ID field with a number between 15001 and 28000:

Ed Microsoft Excel - SetWithN2798. xls

File Edit Miew Insert Format  Tools  Data

}(’_ @ Mew = @ :E Run = %l [H_:" |.|l|. Move+ = @ License = Lelp=

1

(51, 1%,2541)

21a03
21a07
21a05
21602
21801
21597
21594
21593
21ald
21623
21l6Za

FAEID

==
g =g e A R BT NIV Y

—
]

1010101000100001000011000
1000100100110001100100010
1000100000101010000100001
1101011110110101011110110
1000000100011000010100100
1110110110110011111110010
0000100001111101000100010
1100110001011001011100000
oo00000010111000000000000
1110000000010000010100100
1010000000010000011000000

hinininininininininininkinkininininkhininininin

TRPRa A Data £ CCs /Freqs / IStats % DAT /

Ready

2

Window  Help -8 X
3 4 ol
|« | Him

Every time Lertap makes a DAT worksheet, it inserts a Fortran format statement at
the top. The line above says the data records start with a 5-column ID field, followed
by a space, followed by 25 item scores.

Here's a snippet from another DAT worksheet. This one corresponds to a data set
with 45 cognitive items, and an ID field with student names. The longest student
name was 14 characters wide; Lertap has right-justified the names, using blanks on
the left side whenever the name was shorter than 14 characters:
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4.3.4.4

E2 Microsoft Excel - LXREA502.xls M=
File Edit Miew Insert Format  Tools  Daka  Window  Help - 8 X
}(’_ @ Mew = @ :E Run = %l [H_:" |.|l|. Move+ = @ License = Lelp=
1 =

1| (1441, 1%, 4541} I =

2 BREEER & 111011011010110110001111111011111110110111001

3 BOONEHONG 3 01001000001011001100131131311301011311311310011131101

4 CHAMEERLATIIN 4 OOO00Q0O0OO0O0O0O0O1000001111100001100111111001101 -

L CLEMENT E 100001000011101100101111001111110110100101111

& DEAN E 1010110100111011111010111013111311131131110011111

7 DEMOUCHE © 11011100001011011101113111101101111100100101101

a EAZTABROOE R 111110011010100111110101000111131113113110110111

a EL3COT L 111011010001110111010011101111311131131100111111

10 FALCONEERE 5 111011101001100110000011100111011011110111101

11 GLUCINAG I 0O0110101001110101000011101100111131111100111111

1z HAMEISTEER K 000011100000101000001111000111111011110100101

12 HMMMIAY D Odddndianoniidinnoaoainidtdiddinnondintididnidd1indndddd i
M 4 » »{ HistolE 4 Histoll 4 IStats % DAT / |4 | Hin
Ready

Now, a program such as Bilog, Bilog-MG, or XCALIBRE will not read data from an Excel
worksheet. The sheet has to be saved as a text file. How? How to save the DAT
worksheet as a text file? Click here to find out, or page ahead to the topic titled
"Creating a text file".

Once the DAT worksheet has been saved as a text file, the first line, the Fortran
format statement, should be deleted -- Bilog won't like it. However, as long as the
original DAT worksheet remains part of a Lertap/Excel workbook, the Fortran format
line should not be deleted -- it's possible to add more data to the DAT worksheet, and
the procedure which does this will cough, sputter, and die if the format line has gone
walkabout.

What's this about adding more stuff to the DAT worksheet? Use the "Copy a Data
column to the DAT worksheet" option (of course!), as found under the Move+ menu.

An XCALIBRE worksheet

XCALIBRE is the name of an IRT program created by Assessment Systems
Corporation, ASC, in the United States.

Lertap has an XCALIBRE interface which works much like that for the Bilog-MG program
mentioned in the previous topic. To activate the interface, go to the System
worksheet in the Lertap5.xls file, and activate the setting in Row 24, Column 2 -- set
it to "yes". Once "yes" is in the appropriate spot in the System sheet, Lertap will spin
out a new worksheet every time the "Output item scores matrix" is selected from the
Run menu, providing that the subtest being processed is a cognitive one. The
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worksheet will be named "XCal".

Like Bilog-MG, XCALIBRE wants to have its input arranged in a very specific format.
Here's a screen shot of a Lertap XCal worksheet, one resulting from processing a 25-
item cognitive subtest

Ed Microsoft Excel - Book2
File Edit ‘Yiew Insert Format  Tools  Data Window  Documents ToGo Help - & X
D News B I pun~v 2] shorts~ [l =0 [l Move+ + &) License - Lelpv |

1 2 3 4

lzs on 2
AECABEEEEDADEABECCCEEAEDC
3542335464543244334445546
YYYYYYYYYYYYYYYYYYYYYVYYY
SCCDEABACADC AL DE EDA EEEF
31BACALBEEEDADEEDACCADEEDEE
26CEDABEAEFDDDEABBAACDC BCE
27LEALECAE ACDEAEBAACCAEDEE
21AECEECAELAL BAEACCCDAEEDE
10 |S9BECABEEE DADEEEECCAECEEDC
11 47AECABEECEADADEAEECCCEEBEC
12 |42 AEDAAEEEEDL BABECCCEAEEDC
15 SSAEDABBEBBDADEADECCCABEE C
14 51AECABEEBEDADEABECCCEEEBDC

W 4 b W Stats2f J Stats?b /f [Stats b XCal / || | 2
Ready

L Q0 ) O ) P L) )

The first four rows of the XCal worksheet have the control information wanted by the
XCALIBRE program. The 2nd row has the keyed-correct answers for the items; the
3rd indicates how many options were used by each item; and the fourth, a row of Ys,
tells XCALIBRE that all items are to be included in its analysis.

What about the 1st row? It's really the most detailed, having four fields of critical
information for XCALIBRE. The first field, characters 1-3 in the row, give the number
of subtest items. The second field must appear in character position 5; this field tells
XCALIBRE the code used in the data records to indicate an omitted item -- Lertap
follows the XCALIBRE convention of using the letter O for this code, but you may
change it as wished. The N following the space after the O has to appear in character
position 7; it indicates the code for items which have not been reached by a
respondent. The final control field appears in character positions 9-10, giving the
maximum number of characters of ID information for each test taker. In the example
used here, only two ID characters were used.

The actual data records begin in Row 5 of the XCal sheet. Each record has its ID

© 2003-2005, Curtin University of Technology




Toolbar 92

4.3.45

code as the first characters, followed by the item responses. Note that the screen
shot above has blanks in some of the records -- a dinkum XCALIBRE user would
replace these with the code used to indicate omitted items -- in this example that
would be the letter O.

XCALIBRE users might want to note the caution given in the XCALIBRE manual about
processing "extremely large data sets", and avail themselves of Lertap's all-conquering
"To Halve and Hold" option, an option which randomly splits a data set into halves.

Once Lertap has made its XCal worksheet, are you all set to run the XCALIBRE
program? No. The XCALIBRE program will not read an Excel spreadsheet. The XCal
worksheet has to be saved as a text file, and XCALIBRE wants the text file to have an
extension of "DAT". You now have a need to know how to save an Excel worksheet as
a text file, and we've got some comments ready for your peepers to peep -- click here
to jump to them, or simply page ahead until you get to the "Creating a text file" topic.

RSAdata worksheet

RSA stands for "response similarity analysis" -- you'd be interested in RSA if you
wanted to see if the responses of any two test takers were, as Wesolowsky (2000)
would say, "excessively similar". In less diplomatic terms, RSA is used, by some, to
examine the possible presence of cheating in an examination environment.

Lertap will produce a worksheet, "RSAdatal", and a special text file, "SCheckDatal.
DAT", whenever users take the "Output items scores matrix" option from the Run
menu, and have set the RSA option to "yes" in the System worksheet. If production
mode is on, and your data set includes more than one subtest, then there will be
additional files: RSAdata2, SCheckData2.DAT, and so on (one pair of files for each
subtest).

The screen snapshot below captures the System worksheet's RSA settings as found in
July, 2005 -- note the "yes" setting in row 25.

1 These are Ler‘tapé systemn settings. Prefent MIuSIl.ued Usﬁal
2 Change them only if you understand them. setting: | settings: | setting:
25 [Should an RSA worksheet be created? yes yves /no no
25 | Cutoff value for Harpp-Hogan statistic: 1.00 0tol 1.00
27 | Minimum EEIC valus: £ 0 to Z0 B
28 | Mark all records as pickable for RS47 YES ves /o YES
29 |[Run in production mode? no ves / no no
20 | Include histograms in production rmode? no ves / no no
31 Include response charts in production mode? no yves /no no
32 | Include items scores matrix in production mode? no ¥Es / no no
A A H[\ Comments £ Data @)\System,{r Synkax £ OdCCs £ Problems / I 1 I I ﬂ

The snapshot below indicates how the RSAdata worksheet will generally look:
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X L Mew - = Run~ ‘E‘l Shorts ~ ﬂ [ |_|1|_ Move+ - a License = Lelp ~ E
JES—
1| 2 |3 4 Is]el7] I
1 |2 "patarows CCDBL.ACL.C-A-D.-EDA-EEEF = 3 18 4
Y DataRowd BA..L...E....BDA..AD.BDEE 12 13 O
2 |31
26 DataRows C.D...L.F.D..... LA.DC-.CE 13 11 1
3 |
Y DataRows e M. CA.-AC..... ALL.CABDBE 11 13 1
4 lz7
Y DataRow? ...B.CA.AA.—...A...DAB..E 14 10 1
5 lz1
" DataRows Brvrnnn. -v+..B....h.CE... 13 51
& |59
T DAtAROWT | e een.. C.ADA-BA.B..C.B.B. 14 10 1
7 a7
DataRowlo | ..D.A...... e LE... |20 & 1
= |4z
T DACAROTLIL | v De e e e e e e D....5.B.-. 20 4 1
9 |55
TDACAROTIZ | ee e eeee e E... za 0
10 |51
" DataRowl3 | BD.B.CA..... -..AB..CA-.CF 12 11 2
11 |zo
DataRowld ... I CE... 21 3 1
12 a1
Y DataRowls  CC...AL.C—..... iiL....B.E. 15 1 -
13 |23
M4 4 b M| Statsib / IStats b RSAdatal / |4l | |

The RSAdata worksheet is made to conform to a format used by Wesolowsky's "
SCheck" program. (Refer to the references for the appropriate citation to
Wesolowsky's work in this area, and to his web page for information about SCheck
software: http://www.business.mcmaster.ca/msis/profs/wesolo/wesolo.htm.)

Each row in the RSAdata worksheet contains seven columns of information.

The first column corresponds to the Lertap ID in use -- Wesolowsky generally refers to
this as the student ID number, but it doesn't have to be a true number -- it can be a
name.

The second column is referred to as "name" in SCheck; Lertap inserts "DataRowX"
instead, where X corresponds to the row number in the Data worksheet.

The third "can be initials", according to the SCheck.exe user guide -- Lertap leaves
this column empty.

The fourth column's contents has a length equal to the number of items in the
subtest, and indicates how each student responded to the items: a full stop (or
"period") indicates that the student got the item right; a dash (or hyphen) indicates
that the student did not answer the item (or had an answer not recognised by
Lertap); and a letter or a digit indicates which wrong answer, which distractor, was
selected.

In the snapshot seen above, the first student has an ID of 9; his or her complete data
may be found in row 3 of the Data worksheet. The student left four items unanswered
(there are four dashes), and got only three items correct (there are three full stops).
The student selected distractor C on the first and second items, D on the third, B on
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the fourth, and so on.

Columns 5, 6, and 7 indicate the number of items a student answered correctly, the
number answered incorrectly, and the number of questions having what Lertap refers
to as an "other" response -- this is usually the same as the number of unanswered
questions.

The red triangles (which may appear black on your screen or printout) seen in the
snapshot indicate that the worksheet cells have comments. If you were to hover your
mouse over one of the cells, you'd see that the comment is "Pickable for similarity
analysis". RSAdata cells which have a red triangle will be included whenever the "RSA
similarity analysis" option is taken from the Run menu. (This option has nothing to do
with the SCheck program.)

Besides the RSAdata worksheet, Lertap will produce a companion "ASCII" file called
SCheckData.DAT. If you've saved your workbook prior to selecting the "Output items
scores matrix" option from the Run menu, Lertap will produce a message such as the
following:

Info from Lertap. x|

i The Raadata worksheet is ready, and a file called ScheckData, DAT has been writken to the same folder as vour
workbook: DiiDocuments and Settings) 1724641 My DocumentsiLertaplYersions!Working.

The purpose of this message is to remind you that you've now got a brand new DAT
file to work with, and to tell you where to find it. If you haven't saved your workbook
prior to selecting the "Output items scores matrix" option from the Run menu, this
message may be a bit ambiguous, but the new ScheckData.DAT file will be on your
computer, somewhere. (Please note that this message will not appear if you have
Lertap set to run in "Production mode".)

Lertap's SCheckData.DAT file is ready for input to Wesolowsky's SCheck software.
The contents of this file are very similar to those of the RSAdata worksheet, with
commas used to separate information:

9, Dat aRow3, , CCDBA. ACA. C- A- D. - BDA- EEBF
31, Dat aRow4, ,BA.. A ..E ...BDA . AD. BDBE

26, Dat aRows, ,C.D... A F.D..... AA. DC-. CE
27, Dat aRow6, ,..A .CA -AC .... AA. CABDBB
21, DataRow7, ,...B.CA AA. -... A ..DAB..E

(The information from columns 5, 6, and 7 of the RSAdata worksheet is not carried
over to the SCheckData.DAT records.)

An option on Lertap's Run menu, "Response similarity analysis (RSA)" will get Lertap to
use the RSAdata worksheet to feed its own response similarity investigator. To read
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4.3.4.6

more about this, simply click here.

To read more about the System worksheet, give a wee click here.

Eigenvalues

The eigenvalues, or "latent roots", or "characteristic roots", of a correlation matrix are
sometimes used as a means of estimating the number of factors (or components)
which may underpin a test, or a scale. There are often times when researchers would
like to be able to say that their test is unidimensional, involving a single factor or
construct. Some feel that a test may be said to be unidimensional if it can be shown
that the largest eigenvalue underlying the test's correlation matrix is so dominant that
it dwarfs the others. (See references and discussion below.)

Eigenvalues are computed if the System worksheet has "yes" in Row 22, Column 2.

Lertap's eigenvalue extraction uses computational routines produced by Leonardo Volpi
and the Foxes Group in Italy, made available by the authors' kind permission. The
Foxes Group's general matrix package, "Matrix.xla", is freely available at: http://
digilander.libero.it/foxes/index.htm. Matrix.xla is a powerful, extensive set of matrix
manipulation routines for use with Excel; it includes the ability to produce a complete
principal factors / components analysis, with Varimax rotation, something Lertap users
may wish to experiment with.

Here's a sample of Lertap's output with "eigens":
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¥ Mew~ BB pun~ £ shorts - [ﬂ =0 il Move+ = @) License ~ Lelp v

Lertaps IStats matrix, last updated on: 31/10/2004. =)
1D Q26 Q27 Q28 Q29 Q30 Q31 Q32 Q33 Q34 Q35
n a0 a0 a0 a0 a0 a0 a0 a0 a0 a0
fin 1.00 2.00 2.00 2.00 1.00 2.00 2.00 2.00 1.00 1.00
Median 3.00 3.00 4,00 4.00 3.00 4.00 4.00 4.00 2.00 3.00
faan 2.08 2.98 3.75 2.93 3.33 4,10 4,17 2.90 2.00 3.23
EES E.00 E.00 £.oo E.00 5.00 E.00 5.00 E.00 5.00 £.oo
s.d, 1.28 0.88 0.94 0.89 1.14 0.81 0.66 1.08 0.73 1.02
var, 1.604 0.78 0.89 0,20 1.29 0.66 Q.44 1.16 0.53 1.05

Correlations
Q26 1.00 0.57 -0.02 0.41 0.45 -0.01 0.24
Q27 057 1.00 0.17 0,23 0.24 0,14 0.0e
QZ8 -0.02 0.17 1.00 -0.14 -0.12 -0.05 -0.07
29 0.41 0.23 -0.14 1.00 0.37 0.01 0.27
Q30 0.45 0.34 -0.12 0.37 1.00 -0.04 0.04
Q31 -0.01 0.14 -0.05 0.01 -0.04 1.00 -0.03
u]
u]

74 -0.41 0.66
45 -0.24 0.34
19 -0.02 -0.20
43 -0.21 0.36
55 -0.36 0.51
07 -0.14 -0.05
26 -0.17 0.26
.00 -0.51 0.55

Q32 0.24 0.06 -0.07 27 0.04 -0.03 1.00
Q33 0.74 0.45 -0.19 i3 0.55 -0.07 0.26
Q34 -0.41 -0.24 -0.02 -0.31 -0.36 -0.14 -0.17 Bl 1.00 -0.47
Q35 0.66 0.34 -0.20 0.36 0.51 -0.05 0.26 55 -0.47 1.00
average .29 22 -007 018 .19 -02.03 .18 &2.25 -0 30 .22
SHC 0,72 o0.42 .22 0.27 0, 41 0.1 016 0,69 .39 .57
eigens EICE) 1.25 1.06 0.93 0.69 0.68 0.51 0.46 0.37 0.16
percent 38.3% 12.5% 10.6% 9.8% 6.9% 5.8% 5.1% 4.6% 3.7% 1.6%
'p—c:c:mpl 0.85 0.61 -0.14 0.60 0.68 0.02 0.34 0.85 -0.65 0.79
4

4 v w|f Statsiul £ Stats2f f Stats2b f Stats3f / Stats3b ) ISta 4| | BN

O = OO0 0o oo

]

In this example, the 10-item "Comfort" affective scale seen in the Lertap Quiz data
set, the largest eigenvalue was 3.83, the smallest 0.16. In a well-conditioned
correlation matrix with 1's (ones) on the diagonal, the sum of the eigenvalues will
equal n, the number of test items (assuming the correlations are Pearson product-
moments, not tetrachorics).

The row with the actual eigenvalues is followed by the "percent” row seen above. The
percent figures appear whenever the correlation matrix has 1's on its diagonal; when
the SMC setting is on, and SMCs are found on the diagonal, two changes are made to
the table: the percent figures are not created, and the correlations found in the p-
compl row are replaced with correlations between the item and the first principal
factor, with the row's label then changing to p-factl.

What do the percent values mean? Well, first note that there are ten items in this
example, Q26 through Q35. There are also ten eigenvalues. As noted above, the sum
of the eigenvalues equals the number of items: 10 in this example. The percent value
for the first eigenvalue is 100(3.83/10), or 38.3%.

Each eigenvalue corresponds to what's called a "principal component”. If we could
look at the multivariate scatterplot of the ten items, and if each item had a
distribution meeting the requirements of the normal distribution, the scatterplot would
have the form of an n-dimensional ellipsoid, where n is the number of items (10 in this
case). If the items are uncorrelated, the ellipsoid is an n-dimensional sphere. If, on
the other hand, the items are correlated, the sphere stretches out to an ellipsoid.
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After the percent row comes the "p-compl" row, giving the correlation of each of the
items with the first principal component -- the values found in this row are also
sometimes called the "loadings" of the items on the first principal component.

The first principal component corresponds to the ellipsoid's major axis, to its longest
axis. Each eigenvalue represents the relative length of one of the ellipsoid's axes.
Each of these axes is said to represent, or correspond to, a principal component.

Think for a moment of the case when n=3. If the three items are normally distributed
and uncorrelated, their scatterplot will have the form of a soccer ball, a perfect
sphere. As the three items begin to correlate, the soccer ball changes shape,
morphing into an American football, and then, as the correlation among the items
increases, into a cigar shape. The shape of the scatterplot is highly related to the
relative sizes of the eigenvalues; if the eigenvalues are all equal, the shape is a
sphere. If the first eigenvalue is much greater than the others, the shape is a cigar,
and in such a case the multivariate scatterplot is said to have, essentially, one
principal component, or dimension.

In the 10-item example above, the first principal component is said to account for
38.3% of the total variance (or volume) found in the multivariate scatterplot. As the
size of the first component comes to dwarf the others, some people say there appears
to be but one dimension underlying the items, which, in turn, often leads people to say
that the items are "measuring the same thing".

Lertap will also "plot" the item-component correlations (or loadings) in bands. It takes
the values found in the p-comps1 row, and makes a little table, such as the one
below:

by @ ew ~ '@ = Run~ %l Shorts = |ﬂ [I[[ Move+ ~ @ License = Lelp~

Lertaps IStats matrix, last updated on: 31/10/2004, =
iD | 0g26] q27] q28] q29] 30| q31] Q82 <«

P-Compl bands
.00: 025 031 34

.30: 032

.60: 027 029 Q30
.70: 035
.80: 026 033

M4 v w|f Statseh f Statsaf / Stats3b b IStats / |4 | v
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The P-Comp1l bands indicate that there's a group of six items, Q26, Q27, Q29, Q30,
Q33, and Q35 with high correlations on the first principal component. If we were to
create a new subtest using just these items, chances are very good we'd end up with
a coefficient alpha value much higher than that obtained for all ten original items.

And, speaking of alpha values, did you happen to notice that one of the eigenvalues
seen above, the first one, has a little black triangle next to it? (This triangle is really
red, not black, but for some reason when we took our snapshot of the original screen
the color changed.)

When you have your own IStats screen showing, find one of these triangles and let
your mouse hover above it. Lertap will display the alpha value for the corresponding
principal component; in this case the value turns out to be 0.821 -- it can be shown
that this value, 0.821, is the maximum possible value which coefficient alpha could
assume for any linear combination of the items comprising the subtest. (Please refer
to the technical paper cited below for more information, and also please note that
these small triangles will appear only when the corresponding alpha value is equal to or
greater than 0.60.)

The Scree Test / Plot
When we think about the first eigenvalue possibly "dwarfing" the others, we might
well long for a picture of some type. The scree test was invented by Cattell way
back in 1966 to meet these longings. Cattell suggested we graph the eigenvalues
from highest to lowest to see if the first eigenvalue, or the first few eigenvalues,
dwarf the others. His suggestion remains popular to this day.

We can graph our 10 eigenvalues using a couple of methods. The plot shown below
was obtained by selecting the eigenvalues, and then using Excel's Insert / Chart
(Line) options. An easier way to accomplish much the same thing is to use an
option from the Lertap toolbar: Shorts / Make a line graph (click here for more
information on this shortcut method).
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B3 Microsoft Excel - Book? - | E'E'
File Edit Wiew Insert  Formak  Tools  Data Window  Help - 8 X
}(_ @ Mew - @ :E Run - %l [H_l |_|1|_ Move+ = @ License = Lelp~ _
1 2 | 3] a]ls5|6] 78] 9] 10]1l]

1 Lertaps IStats matrix, last updated on: 3/10/2003.

2 ID Q26| Q27| Q28| Q29| Q30| Q31| Q32| Q33| Q34| Q35
BE Mean 3.08| 2.98| 3.75| 2.93| 3.33| 4.10| 4.17| 32.90| 2.00| 2.23
67 Max 5.00| 5.00{ 5.00/ 5.00| 5.00/ 5.00{ 5.00| 5.00{ 5.00{ 5.00
65 s.d. i.28( 0.88| 0.94| 0.89| 1.14| 0.81| 0.68| 1.08| 0.73| 1.02
B var, 1.64| 0.78] 0.89| 0.80| 1.29| 0.66| 0.44| 1.16| 0.53| 1.05
F0 | Correlations

/1 Q26 1.0 5o t0.41  0.66
iz Q27 0.5 t0.34 0,34
73 gza -o.q 400 q\ l0.02 -0.20
-t 029 0.4 300 10,31 0.36
I 030 0.4 \ 10,36 0,51
Fis) 031 -0.0 Z \R‘L t0.14 -0.05
7 Q32 0.9 1.00 — 10,17 0.26
78 Q33 0.7 s, | los1 oss
?9 Q34 _qu I:II:":I T T T T T T T T T l.|:||:| —|:|.4?
80 Q35 0.4 T2 3 4 5 6 7 8 9 10 547 100
51  average 0.2 0.30 0,22
82 | eigens| 383 1.25 1.06 0.98 0.69 0.68 0.51 0.46 0.37 0.16]
W 4 v wl Data £ CCs fFregs b IStats / ' o .
Ready Sum=10.00

The so-called scree test for the number of factors involves nothing more than eye-
balling a line graph such as the one above, and deciding where the scree begins. In
case you've forgotten, the scree is all the loose rocks at the base of the cliff your
friends want to climb, those pesky fallen chunks where your boot will slip in and get
stuck, twisting your ankle, granting access to a face-saving retreat to the beer tent
in case you were really too chicken to climb the cliff to begin with.

Does the first eigenvalue dwarf the others? Does our scree begin with the 2nd
eigenvalue, or the 5th? This question will remain unanswered here; many times the
start of the scree is much easier to detect. For references on the scree test, see
Catell (1966), Pedhazur and Schmelkin (1991), or search the Internet.

Note that eigenvalues can go negative. This is likely, for example, when SMCs are
used on the diagonal of the correlation matrix, when one of the items has no variance,
or (especially) when tetrachoric correlations are used. Also note that it is possible for
the eigenvalue extraction method used by Lertap to fail; the method is an iterative
one which concludes when the iteration process appears to converge. Under some
circumstances convergence will not occur -- eigenvalues will not be returned in such
cases (but it may be worthwhile to try again, that is, to return to the Run menu, and
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again request "Output an item scores matrix").

The computation of eigenvalues can be a labour-intensive task for your computer. If
you will not be making use of eigenvalues, and have no desire to become an avid scree
plotter, then you'll want to turn off the eigenvalue option in the System worksheet
(the option's setting is found in Row 22, Column 2 -- set it to "no").

Note December 2004: we received a trial data set from a Lertap user with 150
cognitive items, and 267 test takers. Using this for some new time trials was
revealing. It took Lertap a total of 14 minutes to produce its IStats report for this
data set (!) -- of this figure, fully 11 minutes were required to extract eigenvalues
from the correlation matrix.

More timely comments may be found by paging ahead to the time trials topic.

Related tidbit:

For more about these topics, see "Some observations on the scree plot, and on
coefficient alpha", a 16-page Word document with lots of little tables and some
wonderful screes, available via the Internet: click here if you're connected.

4.3.4.7 Factor analysis

As mentioned in the previous topic, when the SMC setting is on, Lertap will output a
row with correlations between each item and the first principal factor. Witness:

L L e I O e e el [ el O I e I T e O e I N .3y —U.ss
Q35 0.66 0.34 -0.20 0.36 0.51 -0.0% 0.26 0.5t5 -0.47 057
average 029 022 Q.07 o1 Q19 003 010 o2 030 022
SMC Q72 o042 Q.22 0270 Q.41 .12 gl e 039 057
eigens 2.37 055 -0.29 0.25 022 -0.21 -0.14 0.11 0o.02 0.02
p-factl 0.39 026 -0.06 0.24 0.29 0.01 0.12 0.3 -0.2¢7 0.34

Lertap's first principal factor is exceedingly simple -- its initial estimate of an item's
communality is the same as its final estimate: the item's SMC (no iterations are
undertaken to improve on the SMC).

Some users may find Lertap's p-factl row to be a useful tool for indicating relative
item loadings on the first factor, but those interested in a more complete factor
analysis, or, for that matter, a complete principal components analysis, will want to
step out to a program such as SPSS or SAS.

How to move beyond Lertap, to get Lertap's item scores into, for example, SPSS?

It's fairly straightforward: the 8-ball d on the Lertap toolbar will do the job in good
style. Get an introduction to the use of the 8-ball by ... you guessed it!
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4.3.4.8

Creating a text file.

A text file, sometimes referred to as an ASCII file, is a file devoid of special formatting
characters. Examples of text files are those which may be processed on a Windows-
based computer with the Notepad or WordPad programs, or on a Macintosh with a
program such as TextEdit. On Windows computers, text files often have an extension
of "TXT".

In the data processing world, data files are often text files (ASCII files), and they
frequently have an extension of "DAT". Many of the programs from SSI, Scientific
Software International (www.ssicentral.com), and from ASC, Assessment Systems
Corporation (www.assess.com), enjoy receiving their input from text files saved with
an extension of DAT.

As you now well know, Lertap's repertoire of data processing capabilities includes a
provision for creating Excel worksheets formatted so as to be compatible with some of
the ASC and SSI programs. For example, Lertap's XCal worksheet is made for use with
ASC's XCALIBRE program, while Lertap's DAT worksheet is designed to be friendly to
SSI's Bilog-MG program.

But the ASC and SSI programs cannot (yet) read from Excel worksheets. We require a
way to save Lertap's XCal and DAT sheets so that they're text files ready for input to
the other programs. Can do?

Sure. In fact, there's more than one way. First, make sure that the DAT or XCal
worksheet is the active one, the one currently in view. Then use Excel's / Save as
TXT (MS-DOS) option. This will create a simple text file with an extension of TXT;
this file may then be renamed so as to have an extension of DAT.

Or, here's another way to get the job done: in the process of saving the file as TXT

(MS-DOS), using quotation marks around the file name will allow it to be saved directly
as a DAT file -- for example:
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Save As

Save in; I[ﬁ Piethik j s ) =5 * Tools -

I £] pietia.bxt

Hiskary

&

My Documents

Favarites

w=-  Flepame:  ['pietia DAT' -] Save I
My Mebwork =
Places Save as bype: IText (M3-DCS) (*. kb j Cancel | ]

When saving TXT or DAT files in this manner, Excel is likely to send a message such as
this 'un:

Microsoft Excel E|

The selected file type does not support workbooks that contain multiple sheets.,

! E + To save only the active sheet, dlick Ok,

+ To save all sheets, save them individually using a different file name For each, or choose a file bype that supports

multiple shests.
Cancel |

Click OK, and be prepared for Excel to say something like this:

Microsoft Excel Ed
pietla.DAT may contain Features that are not compatible with Text (MS-DOSY, Do you want to keep the workbook,
in this Format?

-
\]\i) + To keep this Format, which leaves out any incompatible Features, click Yes,
+ To preserve the features, dlick Mo, Then save a copy in the latest Excel Format,
+ To see what might be lost, click Help,

Mo Help

This is also okay -- click Yes.
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4.3.4.9

To see if the file you've saved looks okay, get out Notepad, or WordPad, or, for Mac
users, TextEdit, and use the File menu to Open your work of art. The screen snippet
below shows an example, in this case a Lertap DAT worksheet saved as Ed502.dat,
and viewed on a Windows computer with the Notepad program:

% Ed502.dat - Notepad
File Ms[8 Format

BELEEE
BOCINEHOMNG
CHAMEERLATII
CLEMENT
DELN
DEMOTCHE
EASTALAEROQOE
EL3COT
FALCCONER
GLTCINA

View  Help
"i1411, 1%, 4541 " A

)

L O = I = I R

111011011010110110001111111011111110110111001
010010000010110011001111111010111111100111101
oooooooo00000010000011111000011001111331001101
100001000011101100101111001111110110100101111
1010110100111011111°031011101111111111110011111
11011100001011011103131111101101111100100101101
111110011010100111110101009111111111110110111
111011010001110111031001110313113111313131311001131111
111011101001100110000011100111011011110111101
001101010011101010000111011091111111100111111 W

Creating a csv file.

A "csv" file is a text file with a certain number of "fields", with each field representing a
value of some sort or another.

CSV means comma-separated values. The records (or lines) in a csv file have a series
of values (or fields), with commas used to separate them.

Here's an example (two commas with nothing between them corresponds to an empty

field):
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CBX

£ ed502.csv - Notepad

File Edit Formak Wiew Help
lftem 1 , e4% , 2% , 9% , 26% ,, 0.64 , 0.54 ,,,, A
Itew 2 , 26% ,, 66% , 9% ,, O.66 , 0.45 ,E,,,
Item 3 , 2% , 14% , 69% , 16% ,, 0.69 , 0.26 ...,
Item 4 , 9% , 33% , 14% , 45% ,, 0.45 , 0.06 ,L,,,
Item 5 , 62% , 2% ,, 36% ,, 0.62 , 0.55 ,C,,, 1
Item 6 , 9% , 9% , 76% , 7% ,, 0.76 , 0.13 ,A,,.,
Item 7 , 22% , 31% , 34% , 12% ,, 0.34 , 0.22 ,E,,,
Itewm 8 , 7% , 33% , 5% , E5% ,_0.55 , 0.34 ,,,,
Item 9 , 5% , 33% , 17% , 45% ,, 0.33 , 0.39 ,,,,
Item 10 10% , 16% , 59% , 16% ,, 0O.16 , 0.24 ,A4D0,,,
Item 11 14, 10% ,, 76% ,, 0.76 , 0.27 ,C..,
Item 12 14% , &7% , 10% , 9% ,, 0.67 , 0.3¢ ,,,,
Item 13 5% , 7% , 81% , 7% ,, 0.81 , 0.50 ,,,.,
Ttem 14 5% , 41% , 3% , 50O% ,, 0.50 , 0.40 ,,,. 3
< | >

Ed Microsoft Excel - ed502.xls

@ File Edit ‘Wiew Insert Format  Tools Data  indow  Documents To Go Help

¥ New+ BT pun~ 2] shorts - il |0

|_|l|_ Move+ = @ License = Lelp = _

-8 X

Lertaps brief item stats for "Ed 502 semester test", created: 7/11/00.

Res = A B C D other| diff. | disc. 7
||

Item 1 64% 2% Q3 26% 0.64 0.54
Item 2 26% B5% Q% 0.66 045 | B
Item 3 2% 149 G9% 16%% 0.69 0.26
Item 4 Q%% 33% 149 | 45% 0.45 0.06 ( A
Item & 629 2% 6% 0.62 055 C
Item 6 =12 =1 5% 7% 0.76 013 A
Item 7 22% 31% 2495 12% 0.34 0.z22| B
Item 8 T 33% B3 SE% 0.55 o.34

W 4 » w Data /CCs {Freqs / Scores / Statsif b Statsib ¢ Statsiul /

Ready
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How did we get from the Statslb worksheet to the csv file? We followed a procedure
almost identical to that described in the previous topic, "Creating a text file".
However, instead of asking Excel to Save as TXT (MS-DOS), we directed it to Save as
CSV (Comma delimited) (*.csv).

Lertap users may have a variety of needs which prompt them to save worksheets as
csv files. Among these would be a desire to use Lertap's statistics with an item
banking and test development system such as FastTEST from ASC, Assessment
Systems Corporation (www.assess.com). The latest versions of FastTEST have an
Import Wizard which makes it a straightforward matter to pick up values in a csv file.
In the example above, we'd tell FastTEST to pick up csv field #7 as the "P-Value", and
csv field #8 as the "ItmTtICorr".

The number of columns seen in a Statslb report depends on the number of response
options, or alternatives, used by a subtest's items. At times there will be too many
columns, too many fields when the worksheet is saved as a csv file, for easy use with
FastTEST. In this case you'll want to delete some of Statslb's columns before
making the move to save as a csv file.

Is it difficult to delete Statslb columns? Nope; it's real easy. Use the toolbar's
Shorts menu to "Turn row and column headings on/off". Then get out your mouse,
and right-click on, say, column 2. Left-click on Delete, and guess what? Bingo! --
the column is gone.

Now, you know how we've been saying there may be too many Stats1b fields, and
how you might want to delete some if you're making a csv move to FastTEST? Well,
come to think of it, you might want to insert a new column in the Statslb worksheet
before saving it as a csv file. Yes. FastTEST assigns and carries a UniquelD field for
each item. Your work might be a bit easier if you inserted a new column in the
Stats1lb worksheet, and typed each item's FastTEST UniquelD into it before saving as
a csv file. This may speed up the task of importing the item stats.

Is it difficult to insert a new column in the Statslb worksheet? Yep, it's real tough,
about as hard as having to quaff a few ice-cold Emu Exports on a hot summer's day.
(Be sure to use the Shorts menu to turn column headings on first.)

The item discrimination value seen in Lertap's Statslb report, "disc.", is a point-biserial
correlation coefficient corrected for part-whole inflation. (The manual discusses
Lertap's statistics in some detail.) It is possible to get the Statslb report to include
the biserial equivalent, something which is done by turning on Lertap's "Experimental
Features" option. Please refer to the following URL for a discussion of these features:

http://www.lertap.curtin.edu.au/Documentation/ExperimentalFeatures.htm
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4.3.4.10 Time trials

4.3.5

The data minuted in the secs-y table below were obtained in October 2003, on a
Pentium 4 running at 2 GHz. N is the number of data records in the Data worksheet;
Nits is the number of items to be scored; Item scores indicates the amount of time
to produce IStats' matrix of item scores; No eigens indicates the total time to
completion, that is, time to create the item scores, the matrix of Pearson correlations,
the matrix of tetrachoric correlations, and the DAT worksheet; With eigens indicates
how much longer the job took when eigenvalues were also computed.

N Nits Item scores No eigens With eigens
450 40 13 secs. 27 secs. 51 secs.
1,400 25 24 secs. 33 secs. 42 secs.
2,800 25 48 secs. 1:02 mins. 1:11 mins.
5,600 25 1:45 mins. 2:12 mins. 2:21 mins.
11,200 25 4:04 mins. 4:51 mins. 5:08 mins.

Note December 2004: we received a trial data set from a Lertap user with N=267 and
Nits=150. It took Lertap a total of 14 minutes to produce its IStats report for this
data set (!) -- of this, 11 minutes were required to extract eigenvalues from the
correlation matrix. This test used the same computer mentioned above, a Pentium 4
running at 2 GHz. At the end of 2004, this Pentium would be considered as being quite
dated (it was new in early 2002); if you're wanting IStats reports for data sets with
large Nits, hopefully you'll have a more powerful computer to work on.

Response similarity analysis

Response similarity analysis, RSA, involves getting Lertap to compare all possible pairs
of students to see if their item responses might be similar. This sort of analysis is
generally undertaken to see if some students might have colluded in creating their
answers, something which is generally considered to be "cheating".

If your data set involves "N" students, the number of pairs to be compared will equal
(N)(N-1)/2. When N=100, there will be (100)(99)/2 = 4,950 student pairs to compare.
When N=5,000 there will be more than twelve million (> 12,000,000) student pairs to
compare (!). But fear not: Lertap will crunch your pairs without a whinge, asking only
that you muster some patience when N gets over 800 or so (see time trials below).

An RSAdata worksheet forms the base for similarity analyses. RSAdata worksheets are
made whenever the "Output item scores matrix" is taken from the Run menu, and the
RSA option has been set to "yes" in the System worksheet.
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Once an RSAdata worksheet has been created, another option on the Run menu, "R
esponse similarity Analysis (RSA)" will get Lertap to produce its three RSA reports:
RSAcases, RSAtable, and RSAsig.

The RSAcases report is the bread and butter of Lertap's RSA analysis. Here's a typical
sample:

x 2 Mew - 52 O pun- ‘2,], Shorts ~ !ﬂ |5 [l Move+ ~ & License ~ Lelp~ E
Lertap5 R3L cases list with EEIC min = &, produced on: 7/01/2006. ;I
ID Data row Responses Score |EEIC|D|Index| Log |Sigma J
7404246]DataRows (2....2...1....3..1..1132..... 4 20 9 |z| 4.50 [-z2z.583| 7.96
7714427 |DataRow? [23...2...1....3..1..1132...... 20
-
4 4 + M|{ IStats / RSAdatal / RSAsigl / RoAtablel %RSAcasesl /| 4] | >

An RSAcases report presents data for those pairs of students whose item responses
have been judged to be "suspect”, using criteria developed by Professors Harpp &
Hogan.

The item responses given by each pair of students are found under the Responses
column, using a format suggested in the "SCheck" program from Wesolowsky (2000): a
full stop (or "period") indicates a correct answer. Each of the two students above had
20 correct answers.

The 2 seen at the start of each response string indicates that both students selected
"2" as their response to the first item. On this item, both students made an error,
failing to find the correct answer. Not only did they both make an error, but they
made an identical error on the item. Wherever the student incorrect responses match,
they have an "exact error in common". It's pretty easy to see that the two students
had nine matching errors, nine "exact errors in common". Over all 30 of their item
responses, there were only two response differences.

The values of the Harpp-Hogan measures are found under the EEIC, Index, and Sigma
columns of the RSAcases report. Briefly, Harpp-Hogan methods are based on (1),
determining EEIC, the number of exact errors found in common in student responses;
(2), comparing EEIC to "D", the total humber of response differences found, a
comparison made by dividing EEIC by D, producing the "Index"; (3), developing a
response probability measure for the pair of students, and comparing it to a
distribution of similar measures formed from non-suspect pairs. The probability
measure is found under the "Log" column, with "Sigma" indicating how significant the
pair's probability measure was.

EEIC, Index, and Sigma measures are computed for all possible pairs of students, not
just for those whose results come to feature in the RSAcases report. When a pair's
EEIC and Index measures are above preset cutoff values, the pair's results are said to
be "suspect"”, meaning that the pattern of their answers to test items was suspiciously
similar.
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All pairs found to be "suspect" are entered in the RSAcases report. To these the final
Harpp-Hogan criterion is applied: if the Sigma measure for a suspect pair is above the
preset Sigma cutoff value, the pair's results become "significantly suspect", or "very
suspect"”. Their results receive special highlighting in RSAcases: a pink highlight is
added to their ID, EEIC, Index, and Sigma entries. It's these pairs which we might
then investigate further. Did they have the opportunity to cheat during the exam?
Were they seated close to each other? Were they seen to be using mobile phones, or
noted to share the same eraser?

It is the nature of the RSA business to want to have a number representing the extent
of possible cheating. In Lertap's RSA analysis, that number corresponds to the number
of RSAcases pairs whose entries are "in the pink". When an RSAcases report has more
than five entries, a small section at the end of the report summarizes results, as
exemplified below:

b 2 3 |UL1LC|.J:(UW".!D |.."C.J.J'LJ'L"£.J.."& ........ A P e A AF A RN A A A SR SRR AR S SR I | = | | |
44 |DataRowds |.=.1xx3.3.%X........ HE. L Q4ExH]l. cXMENE. X L XL HEE.2E .. 29 =1 5] 1.
65 |DataFowd? |.x.1x=x445.%........ HHZ2 G dwnE]l  ZxMNEKZN. (X xxxd2d., . 21
Total nwnber of cases above: 57.
Total number of pink cases: 35.

-
4 4 » M|/ RSAsigd / RSAtables %RSAcases8 ¢ RSAsin? 4 Raftables A 1] 4] | 3

In this example, the RSAcases report had 57 entries, 57 paired student results. Of
these, 35 were "in the pink". We might say that our RSA analysis uncovered 35 pairs
whose item responses were "significantly suspect"”, or, in Wesolowsky's terms,
"excessively similar". We can't yet say for sure that they cheated, but we've got
reason to question their results.

More than one RSA analysis may be applied to the same RSAdata worksheet. As
discussed below, there are several options which control how an RSA analysis runs; it
is quite common to specify an analysis which looks not at all students, but only at
those whose test scores fall within a certain range. In some cases, we might want to
exclude "weak" test items from the analysis. Note the numbering on the reports in the
little example shown immediately above. "RSAcases8" would imply that there were at
least eight RSA runs used (quite unusual).

The RSAcases report conveys the essence of Lertap's analysis, but two other reports
are produced for those who care to delve further into the results.

One of these is RSAtable, exemplified in the screen snapshot below:
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# omew S8 punv 4| sShorts - H_:H, | |l Meve+ = & License = Lelp - é
LertapS B34 table, created on: 7/01/2006. | B
H-H ‘llf £ ct % Each O symbol represents 1
0.1 o.0%| 0 0.0%
0.2 0.0%| 0O 0.0%
0.3 1] 2.2%( 1 4. 2%|0
0.4 4l 16.7% Z20.8%|0000
0.5 9l 37.5%| 14| 585.3%|00000000O0
0.6 51z0.8%| 19| 79.2%|00000
o.7 4l16.7%| 23] 95.8%|0000 o
0.8 0.0%(23| 95.5%
0.9 0.0%|23| 25.8%
1.0 O0.0%|23| 95.58%
1.1 O.0%[23| 95.8%
1.2 O.0%|23] 95.8%
1.3 O.0%[23| 95.8%
1.4 O.0%[23] 25.8%
1.5 O.0%[23| 95.8%
1.8 0.0%(23| 95.5%
1.7 0.0%|23| 25.8%
1.5 0.0%|23| 295.8%
1.9 O.0%[23| 95.8%
2.0 O.0%|23| 95.8% =
M 4 » Wl RSAdatal £ RSAsigl %RSAtable1 /| 4] | L'J

An RSAtable report "plots" the values of the Harpp-Hogan Index measure for all those
pairs of students having an EEIC value above the preset cutoff. Most H-H Index
values will be less than 1.0 in magnitude. To be noted is a special case: the H-H Index
is a ratio, one whose denominator, "D", may be zero. When this occurs, Lertap sets
H-H Index equal to a value of 999.

Lertap's RSAtable report is made to resemble Figuresl, 2, and 3 in Harpp, Hogan, &
Jennings (1996).

The RSAtable report is a hold-over from Lertap 5.5 where it was used as the main
indicator of potential cheating, a role which has now been assumed by the RSAcases
report.

The third Lertap RSA report is RSAsig, a worksheet which contains a wealth of
information. RSAsig has three main areas: top, lower-left, and lower-right.
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}( 2 Mew - -'\"@" . Run v ‘El Shiorts - |ﬂ i |_|1|_ Mave+ = '!) License = Lelp ~ E

1 | 3 ls]le| 7 |&] g | 10 | 11 | =]
1 |Lertaps R3lsig probabilities list with EEIC min = &, created on: "r‘;-’EIL-‘ZE_I
2 s1ID | s2ID [s11821EEIC]DY] H-Hindex | Log(PROB) | H-H sigma
3 | 4017607  7704343HM z1 | & o |z7 0.00 -0.61 z.77
4 | 7407453 @ 4444444 | 20| 5 o |z7 0.00 -0.65 z.73
5 |7704343HM 7704556ZM 8 23| 0O 25 0.00 -0.90 Z. 63
6 | 4010714 7414167CM| 15 12| 0 24 0.00 -0.95 z.61
7 | 7611470 4005774LI| 7 23| 0O 26 0.00 -1.0z2 Z.57
8 | 4003420  7704343HM| 19 1 |z5 0.04 -1.09 Z.54
O |7400752ZEL 4444444 25| 5 o |z6 0.00 -1.17 Z.50
10 |4010112PE| 4444444 25 5 o |z 0.00 -1.17 Z.50
11 |7704343HM| 4107475 & 19 0O |26 0.00 -1.18 Z .50
12 A1 4030 T hr = B B s R | 1 har [ml =4 [ml (m} -1 hr i hr -« 5= il
M 4 » M| RSadatal % RSAsigl { RSAtablel £ RSAcasesi 14| | L'J

The top of a typical RSAsig report has been captured here. Such reports contain data
pertaining to all student pairs whose item responses are not suspect; these are all
those pairs with an EEIC value, and/or an Index value less than respective preset
cutoff figures.

The entries in the RSAsig report are sorted on column 11, from highest Sigma (H-H
sigma) to lowest. The Log(PROB) column, abbreviated as "Log" in RSAcases, is the
logarithm of the Harpp-Hogan response probability measure, "PROB", described in Harpp

& Hogan (1993).
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Mews ~ Run~ Shorts = |0 Movet - a License ~ Lelp - =
1| 3 | 4 Ij

1 LertapS RRAsig probabilities list w

o §11D | 52 ID E2 Data roy:
EEEd | 771105634 4343434 DataRowlls
5G5S |7710451PE T402236X0 DataRowe
LEE6 | 7710451PE TI14427LE DataRouw?
EEGT |[Pairings
L5Ead Suspect: 1
5Ea9 Not suspect: 5,564
EEY0 Total: 5,565
5ET71
5572 | Inclusions
5573 Nuwbher of items: 30
5574 Number of students: 106]
SETE
5576 |RBun control
SETT EEIC minimam: a
5ET8 H-H index minimum: 1.5
EEY9 H-H sigra minimum: L
5520 Items excluded: ]
5531 Minirmun Score Setting: ]
55z Maxirun Score Setting: 30 TI
M4 b v/ RSadatal % Rsasigl 4] | L'J

The lower-left portion of an RSAsig report is shown above. Only one suspect student
pair was found in this analysis of 5,565 total student pairings. Thirty (30) items were
involved in the analysis, and 106 students. Cutoff figures for the three Harpp-Hogan
criteria are shown as "minimum" values under the "Run control" heading. No items were
excluded from the analysis, and a score range of 0 to 100 was processed.
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oy MNew= 8 L pun~ 4] shorks - ﬂ | |l Meve+ = & License = Lelp -
& 7 | & | g | 10 | 11 |El

1 £IC min = &, created on: 7/01/Z006.

2 |821EEIC] D | H-Hindex | Log(PROB) | H-H sigma |
5Ea4 | & =] 1a 0.50 -15.78 -4.56
EEa5 | zo 7 3 2.33 -18.36 -5.80
5EEaa | z0 7 3 2.33 -15.89 -6.06
CEGT n S, SE4 5,564
L=t ats] ninimmrm -18.89 -6.086
L=t ale] median -6.23 0.05
EEYO mean -6.34 o.0o0
EE¥1 s rnarn -0.61 2.77
EETF2 z.d. 2.07 1.00
EE5¥3 wvariance 4.z28 1.00
5574 range 15.29 g.04
LETFE IQrange z2.72 1.31
EE5YB skewness -0.50 -0.50
BE7Y kurtosis 0.85 0.85
EEYE expect found
EE7¥9 within 1 sigma 65.30% 69.23
5520 1 to 2 sigmwa 27 20% Z26.62
5531 2 to 3 sigma 4,z28% 3,43
EEg2 3 to 4 sigma 0.Z26% 0.5z
5EL5a3 4 to 5 sicmwa 0.01% 0.09
LLa4 over 5 sigra 0.00% 0.04 —
HE Eqn E» v |/ RSadatal % RSAsigl ¢ RSatablel RS |4 | *

Above is a snapshot of the lower-right area of an RSAsig report. The descriptive
statistics, from "minimum" to "kurtosis", have to do with the 5,564 Log(PROB) and H-H
Sigma values found in rows 3 through 5566 of the worksheet.

The little "expect - found" table is used to gain an idea of how closely the Sigma
values found followed those corresponding to the normal curve. Under a normal, or
"Gaussian" distribution, 27.20% of all cases will lie between one and two standard
deviations on either side of the mean; for the dataset above, 26.69% of actual cases
were found in this region, slightly less than expected. It's clear that the results found
for this dataset did not identically match what would have been expected under a true
normal distribution, but they're perhaps not too bad.

Small triangles to the upper-right of an Excel cell signify that a comment has been

attached to the cell. Letting the mouse hover over such a cell will cause the
comment to appear, as seen below:
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Z o2 Mew= 98 °T pun~ 4 shorts - H_:ﬂ = |l Meve+ = & License = Lelp - E
9 | 10 | 11 12 | 13 | 4
1l rfeated on: 7/01/2006.
2 H-Hindex | Log{PROB) | H-H sigma]
Lhag 0.50 -15.785 -1.56
EER5 2.33 -15.36 -5.80
=11 ala] 2.33 -15.589 —-6.06
CEGY n 5,564 5,564
L=t ats] minirmam -18.89 -5.06
L=t ale] median -6.23 0.05
5570 mean -G.34 0.00
5571 max irmarn -0.61 2.77
LE5¥2 s.d. 2.07 1.00
5573 wariance 4.28 1.00
LE74 range 153.29 g.84
LETFE IQrangs 2.72 1.31
EE5Yb skewness -0.50 -0.50
SETFY kurtosis 0.355 0.385
5573 expect found
EEVO | within 1 sigma 65.30% 62,23
tt=]i] 1 to 2 sigma 27.20% Z6.689
EEB1 | 2 to 3 =icma 4,28% 3.43
EEBZ | 3 to 4 sicma 0.26% 0.5z Found 7 values to the
EEB3| 4 to 5 =igma 0.01% 0.09 left of -4; expect
EE24 | over 5 sigma 0.00% 0.04 D-1?63?|8§~tfa||:65_under
cEas a normal dist, having
ccan o564 cases, :I
4 4 ¢ m|{ RSAdatal % RSAsigl ¢ RSatablel £ RSAcas |4 | | L'J

In this case, the comment informs us that seven (7) Sigma values were found to the
left of -4 standard deviations, compared to the "0.1763788" values which we would
expect to find under a normal curve.

It is possible to get Lertap to graph the Log(PROB) values. Do so by using the
histogrammer routine.

The RSAsig report will, at times, differ a bit to the samples seen above. There's a limit
to the number of rows an Excel worksheet may have; in Excel 2003, for example, the
limit is 65536 rows. Whenever the number of student pairs exceeds 65515, Lertap
stops entering results in RSAsig, but continues to compute a subset of the descriptive
statistics. It then adds a small table with selected results for all student pairs, as
exemplified here:
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x L Mew v .'\"{' T Bun T ‘El Sharts * [ﬂ |_ |_|l|_ Move+ = -J Ligense v Lelp = =

6 | 7 E a | 10 | 11 B

1 created on: &/01/72006.

2 |82 Correct] EEIC  |D] H-Hindex | Log(PROB) | H-H sigma ]|
B5515 44 7 15 0.47 —zz.41 -5.0%9
65516 4z = 14 0.64 —Z2Z.96 -5.32
65517 4z g 14 0.57 —23.05 -5.36
65518 n 220,779 n 65,515 65,515
65519 minimum —23.05 minimm —23.05 -5.386
B5520| median nia median —10.27 0.0%
65521 mean —10.50 mean —10. 45 0.00
65522 | maximum -3.50 a1 —4.03 2.73
65523 s.d. Z.36 s.d. Z.35 1.00
65524 variance 5.59 variance 5.52 1.00
65525 range 19.55 range 19.02 g.10
65526 IQrange 3.18 1.35
6552? skewness -0.446 -0.46
65528 kurtosis 0.z 0.z
65529 expect found
65530 within 1 sigwa £58.30% 65 .40
65551 1 to 2 sigwa 27.20% 27.41
65532 Z to 3 Sicma 4. z28% 3. 74
H5533 3 to 4 sicgma 0.26% 0. 40
6o5o3d 4 to 5 sicma 0.01% 0.05
BH5535 over 5 sicma 0.00% o.o1 =
WAy v|{ RSAcases3 % RSAsig2 ¢ RSatablez / RSAcasesz f RS | 4] | LIJ

The little table on the left has Log(PROB) minimum, mean, maximum, s.d., variance,
and range data for the 220779 student pairs involved in this analysis. We might now
consider the 65515 cases whose statistics are given in the right-most table to be a
sample from the whole; comparing the sample Log(PROB) mean and s.d. values (-10.45
and 2.35) to those for the population (-10.50 and 2.36) suggests that the sample
data are representative.

To read more about response similarity analysis, be sure to refer to the "Related
tidbits" at the end of this topic. Of these, if you have time to read only one, make it
"Using Lertap 5.6 to monitor cheating on multiple-choice exams".

Lertap's RSA settings

There's a fair smorgasbord of options which control how Lertap goes about its RSA

stuff. Look at the following rows from the System worksheet, as captured in January,
2006.
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) 7.
1 R =
. These are Lertapi;ﬁ:ﬁ&:&?&f&i::ﬂnge therm only if S Feliie
Refer to Lelp for assistance (Lelp is online at Present | Allowed Usual
= wpy |ertap.curtin.edu. au/HTMLHelp/HTML index. htrol), | setting: | settings: | setting:
25 |Should an RSA worksheet be created? VES yves / no no
26 | Cutoff value for Harpp-Hogan statistic: 1.5 0.7t 2.5 1.5
27 | Minimum EEIC value: g 0 to 20 g
28 | Minimum sigma value to be an outlier: 5.0 2.0 o 10.0 5.0
29 Marl: all records as pickahble for RS4A7 VES YES VES
S0 | Minimum % test score for REAY 0 0 to 90 0
31 | mMarimum % test score for RSA7 100 10 to 100 100
22 | Allow on-the-fly rmin / max % test score reset? =5 ves fno =
33 futomatically exclude weak items? no yves / no no
24 | [ . empty .. - - ;

=S5 lrun in neadurction mnde? futa] wee A nn [als] il
M 4 ¢ M| Comments f Daka f CCs % System  Syntax £ OldcCs / Problems /|4 | | 3

Should an RSA worksheet be created?

If this option is set to “yes”, Lertap will produce a worksheet called RSAdatal
whenever the “"Output item scores matrix” option is selected from Lertap’s Run
menu. This is the core worksheet for all of Lertap’s RSA calculations. If Lertap is
running in “production mode”, there will be one RSAdata worksheet for each
subtest. Once an RSAdata worksheet has been created, the “Response similarity
analysis (RSA)” option may be taken from the Run menu. It is this option which
produces Lertap’s RSA reports.

Cutoff value for the Harpp-Hogan statistic:

This refers to the H-H index. Harpp and Hogan suggest a minimum of 1.5 for this
index.

Minimum EEIC value:

EEIC means “exact errors in common”. The recommended minimum is 8, a value
which may be lowered to 6 or 7 whenever the number of test items is less than 40.

Minimum sigma value to be an outlier:

Sigma refers to how far a student pair's probability measure is from the mean of
the distribution of probability measures. Sigma is a z-score. If the probability
measures are normally distributed, a z-score of +5.0 or -5.0 more is a very rare
outcome indeed—only 0.0000003 of the area under a normal distribution lies
beyond a z-score of 5.0. In practical terms, an exam given to three thousand
students will produce about five million pairings of students; if the students have
not colluded in their item responses, only about two of the student pairs can be
expected to have a sigma greater than 5.0, assuming that the distribution of
probability measures follows a normal distribution.

Mark all records as pickable for RSA?

This option is, in fact, not yet an option. It may be activated at a future date. In
the present version of Lertap, students may be excluded from an RSA analysis by
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removing the comment (the red triangle) from their RSAdata records; students will
also be excluded if their test score does not fall within the range of scores
specified by the minimum % and maximum % test score values set in the System
worksheet (see immediately below).

Minimum % test score for RSA?

Maximum % test score for RSA?
These two settings determine which students will be included in any RSA analysis.
A minimum of 0 (zero) and maximum of 100 will see all students included. Note
that experienced users of Harpp Hogan methods will often run several RSA analyses
for any given test. They may start with a 0-100 range for these settings, or 30-
100, and then reprocess the data with revised settings.

Allow on-the-fly min / max % test score reset?
If this option is set to “yes”, then Lertap will ask you to enter the minimum and
maximum % test scores each time you select the “Response similarity analysis
(RSA)” option from the Run menu. This completely over-rides the Minimum and
Maximum % test score settings in the System worksheet.

Automatically exclude weak items?
For RSA work, “weak items” are those where the number of students selecting the
item’s correct answer is less than the number selecting one of the distractors, or
less than the number of students who omitted the item. If this option is set to
“no”, then Lertap will pause every time it encounters a “weak item”, asking if you'd
like to exclude it from the RSA analysis. If the option is set to “yes”, then weak
items are automatically excluded. Excluding weak items is strongly recommended;
if a test has weak items, the EEIC measure will be inflated, resulting in more
“suspects pairs”, that is, more student pairs whose item responses may be judged
suspiciously similar (possibly implying cheating). Is it common for tests to have
weak items? Yes, it is; difficult items with poorly-functioning distractors will often
fall under this definition of a weak item. Note that a “weak item”, in RSA terms,
does not necessarily mean a bad item—bad items are, generally, those with a
negative discrimination index; it is possible for an item to be weak, in RSA terms,
but still have an adequate discrimination figure.

SCheck (Wesolowsky)

The RSA analyses mentioned above all have to do with how Lertap looks at the matter
of response similarities. Lertap's procedures are based on those first developed by
Harpp & Hogan at McGill University, Canada.

At another Canadian university, Wesolowsky has developed other methods for
detecting excessive response similarities. Wesolowsky's SCheck program is based on
them. Lertap's RSA procedures will automatically produce a file which will slip right
into SCheck -- more about this in steps 2 and 4 below.

Summary of RSA steps

To review, here are the steps required in order to have Lertap do its RSA magic:

1. You have to say "yes" to RSA in the right spot in Lertap's System worksheet. As
this topic went to press, the right spot was row 25, column 2.
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2. You must go to the Run menu, and click on "Output item scores matrix". This will
produce the RSAdata worksheet, and also the SCheckData.DAT file. You'll be able
to see the RSAdata worksheet right away as it will form part of your Excel
workbook, but the SCheckData.DAT file becomes a separate entity, a file on its
own, stored on your computer's hard disk. Where? Well, if you had saved your
workbook prior to taking this step, it'll be saved in the same folder as your
workbook (otherwise you may have to dig around to find it).

3. Next, back to the Run menu, and a click on "Response similarity analysis" if you
want Lertap to make its RSAsig, RSAtable, and RSAcases reports. This option may
be selected more than once, each time a new set of reports is created.

4. If you want to use Professor Wesolowsky's SCheck.exe program, start SCheck.
exe, and get it to work with the SCheckData.DAT file created by Lertap. Read
more about SCheck by clicking here.

Related comments

What about selecting a subset of data records before getting into Lertap's response
similarity analysis? For example, what if you wanted to select only those students
who took the exam in the Business school's main lecture hall?

Well, you'd use Lertap's *tst card on the CCs worksheet to select the desired records.
Of course, you'd have to have a column in the Data worksheet which gives exam
location information. Let's say this was column 3, in which case the *tst card might
look like this:

*tst c3=(Business)

How about using Lertap's RSA support to simply get an estimate of the similarity
problems which may pertain to a large data set? Maybe there's too much data,
thousands or tens of thousands of students -- too many -- can we possibly get a
random sample to work with? But of course. You'd want to read about Lertap's ability
to let you Halve and Hold.

Time trials
Having Lertap do RSA things can take time, as you might expect.

From Lertap's viewpoint, there are usually two things to do: make the RSAdata
worksheet, and then, when requested, the RSAsig, RSAtable, and RSAcases
worksheets.

Our preliminary tests indicate that it does not take all that much time for Lertap to
create the RSAdata worksheet. On a data set with 50 items and 1,400 students, it
took some 13 seconds to make RSAdata. Doubling the number of students essentially
doubled this figure: 27 seconds to process 2,800 students.

The big crunch comes with RSAsig, RSAtable, and RSAcases. For the data set with 50

items, 1,400 students, EEIC min at 6, and H-H cutoff at 1.00, it took four and half
minutes for Lertap to create the three worksheets.
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Double the number of students to 2,800, and wowser: twenty-two minutes!

One thing to keep in mind here: it will generally not make much sense to run RSA with
data sets housing students from more than one exam venue. Because why? Well,
think of what we're trying to figure out: are the item responses from any given pair of
students surprisingly similar? If Joe sits the exam in Engineering, and Sally sits the
same exam in Commerce, would we want to pose this question? What chance do Joe
and Sally have to share exam answers? (Maybe they've got some sort of whiz-bang
radio set up which is hidden somewhere in their clothing?)

We might have all test results in one Lertap Data worksheet, true, but when it comes
time for RSA we'd probably want to break out records according to their exam venue.
Interested in this idea? If yes, back up a few paragraphs and read about *tst c3=
(Business). Also see the "Breakout scores by groups" option under the Run menu -- it
might also be helpful.

Finally, a closing comment: the literature in this area is interesting, and not
ambiguous: make it unnecessary to use RSA software by randomly assigning students
to seats in the exam venue, and, if possible, by using different test forms, with item
scrambling.

Related tidbits:

For more about these topics, see "Response Similarity Analysis", a 17-page Word
document with lots of similar topics, available via the Internet: click here if you're
connected.

You'll surely want to take in a journal article submitted for publication in 2006: "Using

selected indices to monitor cheating on multiple-choice exams", another Word document,
some 15 pages in length. This article mentions other software working in the area of

cheating detection, such as Scrutiny!, Integrity, and SCheck.

Then, having looked at the journal article, which was critical of Harpp-Hogan methods,
you'll have to take in the best-selling, riveting sequel, a paper which explains how Lertap
was modified after Harpp & Hogan revised their original guidelines in response to the

journal article. See "Using Lertap 5.6 to monitor cheating on multiple-choice exams".

Breakouts

Suspected you were heading for a breakdown? Lertap can help: use its "Breakout
scores by groups" option to obtain a summary table and graph comparing score results
for various groups.

To use this option you will have a column in the Data worksheet which identifies
groups.
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R33C1 - B 315
1 2 | 3 a5 ] 6 | 7| 8 |4
1 |LEAP MZFLOD (1 1.1 (1.2 (1.3 1.4 (1.5) (1.6 J
2 |ID code| Date ID Ho Degree Gender DoB Entry ClassHrs

3 15 4052000 12042997 o i 11-Feh-g2 o 13.0
4 25 4052000 9900245 o i 9-Aug-79 T 150
5 35 4052000 12026765 o i 7-Jul-81 o 120
8] 45 4052000 12062759 o F 20-Zep-78 o 120
7 ate] 4052000 1203660 o F 28-Jun-82 o 120
8 BS 4052000 12001804 o F 15-Aug-571 o 11.0
Q = 4052000 12049901 o F 22-lan-73 i 13.0
10 83 4052000 3316551 o F 27-Feb-81 o 20.0
11 95 4052000 12103166 o i 16-Dec-7/5 o a0.0
12 105 |4/05/2000 9315556 o i 9-Oct-81 o 18.0
13 115 [4/05/2000 12037359 o F 16-Feb-70 o 11.0
14 125 |4/05/2000 9311683 o F 31-0ct-a0 o 13.0

15 135 |4/05/2000 9307535 o F 23-5ep-81 o 13.0 f

M 4 b bl[‘k.,Data ACCs £ Fregs / Scores 4 BreakszFlot ,| 1 | | k
S

Ready

In the sample above, the columns labeled Degree, Gender, and Entry would be typical

examples of columns which carry some sort of group information.

Note: you can change the codes used in columns such as these using the "Recode

macro" available via the Move+ Menu. It is also possible to exclude certain cases from

the breakouts, such as, for example, cases with missing data. Click here to read

more.
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1 | 2 | 3 | a | 5 | 6 | A

1 |Lertapt Scores warksheet, last updated on: 26/01/2006. J

2 ID_code | Orgnztn| Orgnztn/| SelfReq| SelfReq/ | TestAnx| Te

3 |[1s 14.00 3.50|  49.00 4,08 17.00

4 |25 23.00 5.75| Em/.00 4.67 33.00

5 |[3s 11.00 2,75  41.00 3.42 20.00

6 |45 18.00 4,50 44.00 3.67 13.00

7 |55 20.00 500l  43.00 3.58 17.00

8 |6s 17.00 4,25  37.00 3.08 20,00

Q (75 10.00 2,50  42.00 3.50 24.00

10 |85 21.00 5,25 E5B.00 4,83 15.00

11 |95 15.00 3.75| 45.00 3.75 16.00

12 105 20.00 £.00| 50.00 4,17 17.00

13 1115 24,00 .00 #£6.00 5.E0 28.00

14 |125 22,00 5.50{ 5=2.00 4,33 25.00

15 |135 22,00 5.50{ #/2.00 £.17 18.00

16 (145 18.00 4,50| 55.00 4,67 20.00[
M 4 b HL.{'CCS;{'Freqs % Scores / BreakszFPlok {Breakl*l | LIJ
Ready S

Now, say we had a Scores sheet such as the one above. We might want to cross,
say, Degree, column 4 in the Data sheet, with SelfReg, column 4 in the Scores sheet.

We zip up to the Run menu, and click on "Breakout scores by groups", asking for Data

column 4 to be broken out using Scores column 4. Lertap produces a breakout report,
and a corresponding plot:
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Microsoft Excel - mslglat?6]z O] x|
@J File Edit Wiew Insert Format  Tools Data  Window  Help - 8 X

X Mew~ 59 T pun~ 4 Shorts - M = [lfl Move+ = Q) License = Lelp~ E

71 |Median 54 .00|55.50| 52 .50
72 |Mean 153.51|55.14|52.53

73 May 66.00|80.00|74.00
74 |z.d. 1 7.zz| 9.83| 9.07
75 lvar, 5z.15|9z.81|82.31
/6 |Range 31.00|54.00|37.00

/7 |IQRange §.00|1z.00|13.50
/8 |Skewness|-0.49(-0.37| 0.30
79 |Kurtosis 0.09| 1.03|-0.40
80 |MinPos 1z.00|12.00(12.00
81 |MaxPos |S4.00|84.00|&84.00

T
M 4 » H[\ Data /£ CCs £ Fregs £ Scores 4 PlotBreaks] | 1 |

1 2| 31 a4 s | & | 7 A
1 Lertap5 hBreakout of 3elfReqg scores by Degree (3 groups).
2 | SelfReg | E P 5
69 |n 41 66 3z
F0 | Min 35.00|26.00|37.00

Ready
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Microsoft Excel - mslglat?6Jan06.xls

File Edit Wew Inserk  Format  Tools  Chart  Window

=10l %]

Help -0 X

M 4 b k|f Scores

Ready

There can be up to 200 levels in the group column. Values in the column may have
any length, and may even be numeric. When there are more than 15 levels, Lertap

outputs a line graph instead of a bar graph:
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It's possible to change just about everything in Excel charts. Right-click here and
there on a chart, and see what happens. Change colors, graph styles, and maybe
caffeinated coffee to decaffeinated.

P.S.: we need to whisker something in your ear: an option on the Shorts menu will let
you get a boxplot of group results. Give a click about here.

Analysis of variance table

A Breaks report, as seen in worksheets with names such as "Breaks1", "Breaks2", and
so on, terminates with "ANOVA", a small analysis of variance table, rather like the one
pictured below:

Analy=is of variance

at 85 it
Between z 164 g2
Within 136 105895 a0
Total 138 11062
F ratio: 1.02 L3683 [(31g.)
eta =sgqrd: 7 0.01

ANOVA tables provide information which may be used to index the extent of group
differences. In this regard, perhaps the most critical statistic shown in the table is
"eta sqgrd.", short for "eta squared". This statistic has a range of 0 (zero) to 1 (one).
If the groups differ greatly with regard to the "dependent variable", SelfReg in this
case, eta sqgrd. will be close to its maximum possible value of 1.00. If there's little
difference among the groups, eta sqrd. will be low, as seen in this example where a
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value of 0.01 has been found.

Eta squared is referred to as an index of "practical significance"; it's also commonly
referred to as an "effect size" estimator: the larger eta squared, the greater the
differences among the groups. As Pedhazur and Schmelkin (1991) point out, effect
size estimators are often interpreted as being measures of "meaningfulness": the
greater the effect size, the more meaningful the differences among the groups (for
Lertap references, click here).

The F ratio seen in the table is used to test a statistical hypothesis, the so-called
"null hypothesis": the average value of the dependent variable, SelfReg, in the
populations of people from which our groups have been sampled, is the same: the
population groups means are equal (so goes the null hypothesis). The F ratio above,
1.02, results from dividing MS (Between) by MS (Within). To test the null hypot, we
used to refer to tables of F values -- these days we can simply ask the computer to
see how "significant" the F ratio is. Lertap gets Excel to do this, using Excel's in-built
"FDist" function. In our case, FDist says that, were the null hypothesis true, an F
Ratio of 1.02 or more would be observed 36.3% of the time, given the sample sizes
used in our "study".

If you are familiar with tests of statistical significance, you will know that the usual
guidelines suggest that the null hypothesis will be rejected only when we find an F
Ratio whose "significance" is .05, .01, or even less. Here our value, referred to as
"(sig.)", is .363, well above the .05 level -- if we were really testing the null
hypothesis, we would not reject it in this case.

The problem with the F Ratio, and its "significance", is that very small differences in
means will sometimes be referred to as being "significant" even when the differences
are meaningless; this is prone to happen when sample sizes are large. To circumvent
this now well known, widely acknowledged problem, a recommended procedure is to
carry along an effect size estimator, such as eta squared: if we find a "significant" F,
is it confirmed by a large effect size?

Refer to Thompson (2006), or Pedhazur and Schmelkin (1991), for more readings in
this very significant area. Thompson's text is a must-read for those interested in
effect-size estimation, and the pitfalls of tests of "significance". (For Lertap
references, click here.)

To Halve and Hold

This option is used to create two random samples of data records, dividing a data set
into halves on a random basis.

How does it do it? It begins by making a copy of the original Data and CCs
worksheets, placing them in a new workbook. For convenience, assume that Excel
calls this new workbook "Book1".

Then Halve&Hold uses two standard Excel functions to generate a set of random
numbers between 1 and the number of data records in the original Data worksheet,
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denoted as "ArraySize" below:

Random ze

{... nore code ...}

Randomval ue = Int((ArraySize * Rnd) + 1)
{... nore code ...}

The Randomize function provides a seed to Excel's Rnd routine. It uses the computer's
clock to do this, guaranteeing that the random numbers generated will differ each time
Halve&Hold is run.

Random numbers are generated until half of the original data records have been
fingered (that is, identified). The unfingered records are then deleted from Bookl's
Data worksheet.

Then another copy of the original Data and CCs worksheets is made, and placed in a
second new workbook, which we may call "Book2" for purposes of this discussion.

Next, the data records known to reside in Bookl's Data worksheet are deleted from
Book2's Data worksheet, and we end up with two essentially random samples of the
original data, leaving the original untouched.

When the number of data records in the original Data worksheet is not an even
number, Bookl will have one more data record in it than Book2.

How to generate a smaller random sample of data records? Halve&Hold always creates
halves, workbooks whose Data worksheets have 50% of the records in the original
Data worksheet. To get a sample with 25%, run Halve&Hold again, using one of the
50% samples -- for example, if Bookl contains 50% of the original Data records, run
Halve&Hold with Bookl to get two new random samples, each with 25% of the original
Data records.

Who uses Halve&Hold? Researchers and teachers, often people who are going on to
undertake some sort of IRT analysis. At times one wants to have two samples of the
original data; one of these might be used to calibrate an IRT model, with the second
sample then used to validate the calibration.

Teachers might use Halve&Hold to demonstrate sampling variance -- how do Lertap's
scores and item statistics vary as we compare one of the samples with the other?

Time trials, September 2003, on a Pentium 4 running at 2 GHz: with 3,000 original

records, the two halves were created in 18.8 seconds. With a bit over 11,000 original
records, the two halves were ready in 4 minutes 18.4 seconds.
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4.4

SortAto Z

B

24 This icon is used in conjunction with the Scores worksheet. It permits the
information in the Scores sheet to be sorted according to criteria entered by you, the
user.

When a sort is requested, Lertap makes a copy of the Scores worksheet, and adds it
to the workbook as a new worksheet called Sorted. Then Excel's standard sort criteria
box appears, and the stage is set -- sorts are made using this new worksheet.

After a sort has been made, may another sort be requested? Yes. There are a couple
of ways to make an additional sort. First, the Sorted worksheet could be further

B
sorted by going directly to Excel's standard toolbar. It has the same 24 icon, usually
showing on a toolbar above the Lertap toolbar. You might want to use Excel Help if
you're unsure about using Excel sort.

Another way to sort a second time is to delete the Sorted worksheet, and then use

A
Lertap's 2 icon again. Or, instead of deleting the Sorted worksheet, it could be

A

renamed, after which Lertap's 2 icon will be happy to again do its job.
At all times care should be taken to see that the Scores worksheet itself is never
sorted. Lertap needs to believe that there's a one-to-one correspondence between
the records in the Data worksheet, and the records in the Scores worksheet. This will

not be the case if the Scores worksheet is sorted, and it's precisely because of this
restriction that Lertap makes the Sorted worksheet for users to work their sorts on.

B
Note November 2004: When Lertap's 24 icon is working correctly, the following Excel
dialog box will appear:
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4.5

Sart by
{+ fscending

tecord Mo,

" Descending

Then by
| ﬂ + fscending
" Descending
Then by
| ﬂ + fszcending
" Descending
My lisk has
{* Header row " Ma header row

Qptions. .. | Ik | Cancel

A problem is that Lertap and Excel do not always work as expected. At times this
little dialog box will not appear.

For example, on a Macintosh computer there's no way we can get the box to appear
as wanted, and, sometimes, very fast Windows machines will also fail to display it.
However, all is not lost: Lertap will have automatically selected the sortable portion of
its new worksheet, Sorted, and the dialog box can easily be made to appear by doing

A
one of two things: (1) clicking on the 2 icon on Excel's menu bar, or (2), using
Excel's Data drop-down menu, and then clicking on Sort.

After you've done one sort, you should notice that the sortable area of the worksheet
remains selected so that you can undertake another sort if you'd like.

Keep in mind that the 8-ball icon on Lertap's toolbar, Q , may be used to produce a
new worksheet with just the scores, that is, a new worksheet which has only one
header row (not the two usually used by Lertap), and no statistics after the last row
of scores. Some users may find this the best way to work with their test scores.

Shorts Menu

The Shorts menu is basically a collection of some common Excel actions, especially
those frequently used at Lertap Central. All of the actions performed by the Shorts
menu's options can also be effected by using Excel's own menus (bar one: Compress
HistoL intervals); all we've done is made it easier to apply the Excel options we often
find ourselves using.

Page forward to the following topics to have a look at our Shorts.
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45.1

4.5.2

The door is open: send us a note with your own wish list, mentioning the Shorts you'd

like Lertap to have. Send it to: support@lertap.com.

Common Excel shortcuts

As of March 2004, our "common" shortcuts consisted of some really simple actions:
turn column and row headers on/off; show/hide gridlines; and change the Excel
referencing style from "Al1" to "R1C1".

Experiment with these. You can't muck anything up.

... page forward for more Shorts ...

Line grapher
The line grapher is, we reckon, a real handy little option.

Here in the Antipodes, particularly at Lertap Central's home base, there's a great
propensity to make line graphs from Lertap reports. For example, we will commonly
get into a "Stats1b" report, and graph item difficulties, and also item discrimination
coefficients. We'll use the Run menu to "Output an item scores matrix", from which
we'll plot such things as item means and variances. And we often go for a scree test

by plotting eigenvalues.

The Shorts Menu's option to "Make a line graph" makes it possible to get such plots
with ease.

How to use this option? Couldn't be easier: select the cells you want to plot, click on
the Shorts menu, then click on "Make a line graph". That's it.

Here's an example -- we wanted a plot of item correlations as found in a "Stats2b"
report.

We selected the cells of interest by running our mouse over them (there are 10 "cor."
values selected in the screen snapshot seen below):
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PO New= B L pun- &) shorks - [ﬂ =0 [l Move+ = &) Llicense = Lelp~ _
Lertapk brief item stats for "Comfort with using LERTAPZ", created: 30/03/2C ~|
Res = 1 2 3 4 5 |other|pol.|mean| =.d. caor,
Q26 13% | 22% | 25% | 23% | 17% + | 3.08 | 1.28 0.76
Q27 B9 | 23%% | 37% | 25% - | 298| 0.88 0,55
Q28 229 | 45% | 179% | 139% 2% | - | 375 | 0.94 (- 0.14
Q29 32% | 35% | 2E5% 5% 3% | - | 3.93 | 0.89 0.44
Q30 15% | 33%% | 28% | 13% 8% | 2% | - | 3.33 | 1.14 0.49
Q31 3% | 18% | 43% | 35% + | 4,10 | 0.81 |- 0.05
Q32 139 [ B3% [ 32% | 2% ( + | 4.17 | 0.66 0.22
Q33 40% | 23% | 239% | 13% - | 2.90 | 1.08 065 |
Q34 2% 179 | 60% | 22% - | 200 | 0.73 |- 0.56
Q3o 3% | 22% | 20% [ 28% | 129 | 15% | + | 3.23 | 1.02 0.57
d v
M 4 » wf Statsib £ Statsiul / Stats2f b Stats2b |« | | v

Then we clicked on Shorts / Make a line graph. This is what we got:
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by @ Mew @ < Run~ %l Shorts = [ﬂ |.|l|. Move+ = @ License * Lelp~

4 4 » M| Statsiul £ Stats2f Y Chart4  Statszbh / | « [v[

You can modify the resultant Excel chart, the line graph, by using Excel's standard
chart options, of which there are many. You can add titles, legends, and change lots
off colours ... why, you could probably spend two or three hours enhancing Lertap's
initial plot, ending up with a graph which, when pasted into your final report, is bound
to bring you great kudos.

One thing that's really neat about these line graphs is that you can see the x and y
values associated with any of the line graph's points by just letting your mouse hover
right above one of the points. Try it -- you don't need to hold down a mouse button
-- just position the mouse pointer on top of a point, and the corresponding x and y
values will jump out at you. (Note that this won't work with the graph above as it's
just a picture of Excel output, not the real thing.)

What's that you're saying? You'd like to know more about Excel charts? Goodonyou.
Use Excel's Help system -- it's got heaps of info. Heaps.

Line graph problems
Users just starting to use Lertap's line grapher shortcut may find that it won't work
as advertised here. In the tests we've done to date, the problems which arise have
to do with selecting cells.

Cells are selected in normal fashion: by highlighting them with the mouse, or by

holding down the Shift key and using the cursor control arrows on the keyboard.
The cells are expected to have numbers in them -- however, the first cell selected
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4.5.3

can have text information, such as a row or column header -- if Excel finds the first
selected cell to contain text, it'll use the text as a title for the line graph (this can
be real handy).

Lertap will fail to make a line graph if: no cells are selected; only one cell is
selected; or if the selected cells do not contain numbers (except for what we've just
mentioned: the first selected cell may contain text).

Box and whiskers

Once you've used the Run menu to "Breakout scores by groups"”, you'll have a Breaks
report, a worksheet whose name begins with the word "Breaks".

And, once you have a Breaks report, you can use the Shorts menu's "Make box and
whiskers from Breaks" option to get a graph which looks like the following:

Boxplot for 'SelfReqg’

85

75 =

25 T T

The data plotted above are from the "MSLQ" study mentioned in Chapter 9 of your
favorite read, the Lertap manual.

Results from one of the MSLQ scales, "SelfReg", have been plotted for three groups of
student teachers: ECE (Early Childhood Education), Primary, and Secondary.

The top of each box corresponds to "Q3", the 75th percentile; the bottom of each box
corresponds to "Q1", the 25th percentile. The line in the middle of each box represents
the position of "Q2", the median, the 50th percentile.

Shouldn't the median be halfway between the 75th and 25th percentiles? If the
distribution of scores is symmetric, yes, but otherwise no. ("Otherwise" is the usual
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case as scores are not often exactly symmetric about the median.)

The lines sprouting from the top and bottom of each box are the "whiskers". The top
whisker extends from the 75th percentile, Q3, to the highest score which is not an
"outlier". Similarly, the bottom whisker extends from the 25th percentile, Q1, down to
the lowest score which is not an "outlier". Outliers are discussed below.

A plot such as the one above has a lot of information. The Primary students tended
to have higher SelfReg scores, and the range of their scores was the greatest: the P
group's whiskers extend a bit further than those for the other groups.

The highest median score is found in the P group.

The SelfReg scores of the Secondary students are, by and large, the weakest: their
median score and their "Q1" score are lowest of the lot.

How it works
The "Box and whiskers" option works by first making a copy of a Breaks report. If you
were looking at a Breaksl report, for example, then you'll get a new report called

"Breaks1bw", with "bw" standing for box and whiskers.

This new report will have a section at the bottom with summary score data organised
in the fashion shown here:

SelfReqg E P 5
n 41 66 32
Mean 53.51 55.14 52.53|
s.d. 7.22 9.63 9.07
Median 54,00 55.50 52.50
Q1 50.00 50.00 44,75
Q3 58.00 62.00 58,25
Minimum 35.00 26.00 37.00
Maximum &6.00 80.00 74.00
25th Pct 50.00 50.00 44,75
coth Pct | 4.00 5.50 7.75
75th Pct | 4.00 6.50 5.75
Bottom whis 11.00 11.00 7.75
Top whisker | 8.00 18.00 15.75
Lowliers 1 b 0
Highliers A 0 0 ]

Boxplots, also known as box-and-whisker plots, are an invention of Tukey (1977).
They're a very useful way to visually compare group scores.

Lertap uses Excel's stacked-column chart as the basis for its boxplots. The core
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information for the chart is found in the three "Pct" rows: 25th Pct, 50th Pct, and 75th
Pct.

The length of each whisker is determined by finding the highest and lowest scores in
each group which are not "outliers", that is, not extreme scores. Tukey defined the
limits for outliers as 1.5 times IQR, the inter-quartile range, Q3-Q1. Looking at the "P"
group in the table above, IQR = 62 - 50, or 12. Multiplying this by 1.5 gives 18;
scores above Q3 + 18, and below Q1 - 18, are Tukey's outliers. In the case of the P
group, any score above 80 (Q3 + 18) and below 32 (Q1 - 18) will be deemed an
outlier.

Many boxplot routines, such as that found in SPSS (www.spss.com), indicate the
presence of outliers by showing asterisks above and/or below the whiskers. Lertap
does something different: if there are outliers, the number of them is shown in the
"Lowliers" and "Highliers" rows. The wee table above says (for example), that there
are 2 "Lowliers" in the P group. You can see them if you scroll up to the top of the
worksheet, as exemplified here:

DX ) New~ S8 " Run~ 4] Shoms+ Mags~ = Moves = ) Lelp~
1 | 2 | 3 | 4 [
1 LertapS breakout of SelfReg =cores by Degree (3
2 SelfReg | E | P | S |
3 1 35 26 a7
4 2 35 29 a7
5 3 35 39 41
b 4 42 40 42
Fi 3 45 41 43
3 & 45 42 43
9 7 47 44 a4
10 g 47 44 44 i
44 = - .- -
4 4 » w|{ Breaksl  Breakslbw  Statsif | ¢ I b
Ready

The scores of 26 and 29 are the two outliers for group P. The effective lowest score
for this group is 39, which is 11 points below group P's Q1. These 11 points are the
length of the "Bottom whisker" for group P.

A histogram would be another way to look at how outlying a Tukey outlier is. If you

switch over to the Breaksl report, and then take the "Histograms" option, using
column 3, the column with group P's scores, you'll see something like the following:
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Lertap2 style histogram for the score titled "F
Z |score|f| % |cf| c%b

-3.02| 26.00]1|1.5%| 1 1.5%|=

-2.92| 27.00|10(0.0%| 1 1.5% =

-2.82| 28.00|0(0.0%| 1 1.5%

-2.71| 29.00|1|1.5%| 2 3.0%|=

-2.61| 30.00|0(0.0%| 2 3.0%

-2.51) 31.00|0(0.0%| 2 3.0%

-2.40| 32.00|10(0.0%| 2 3.0%

-2.30| 33.00|0(0.0%| 2 3.0%

-2.19| 34.00|0(0.0%| 2 3.0%

-2.09| 35.00|0(0.0%| 2 3.0%

-1.99( 36.00|0[0.0%| 2 3.0%

-1.88| 37.00|0[0.0%| 2 3.0%

-1.78| 38.00|0[0.0%| 2 3.0%

-1.67| 39.00| 1| 1.5%| 3 4. 5% |=

-1.57| 40.00]1]| 1.5%| 4 6.1%|= il

-1 AT A4 Anibdl 1 CoOL C T AL | e

M 4 » W} HistolL / HistolE |« [ b

The two Tukey outliers have been highlighted in yellow above, and it's now possible to
get another idea of how extreme these scores are: notice the distance between them
and the score of 39 (highlighted in orange). These scores are so extreme that they
caused the score distribution to have negative skewing (-0.37). However, the boxplot
indicates that, once these scores are removed from the scene, the skewing actually
appears to be towards the high end of the distribution; this is so as the top whisker in
the boxplot is substantially longer than the bottom one.

Note: a common cause of Lertap boxplot failure relates to the codes / names used
to label the groups. In this example, the labels are E, P, and S. Failure is likely
when the codes are numbers, or single digits, such as 1, 2, 3. And failure is pretty
much guaranteed if one of the labels is blank. If you get a message from Lertap or
Excel concerning this matter, go back to the corresponding Breaks report, such as
Breaksl1, and change the codes. Note that it's possible to still use digits if you
convert them to text -- an easy way to do this is to simply place an apostrophe
before the digits: '1, '2, '3 and so forth.

Flexibility
Once you have one of these boxplots on the screen, it's real easy to alter its
appearance. Right-click on the chart, and Excel will open up lots of options. To set

the score range used in the plot, right-click on one of the scores seen along the
vertical axis, and then take the "Format Axis" options.
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Note that you can delete whole columns in the Breakslbw report, and the
corresponding box and whisker set will disappear from the plot. This is useful when
you've got too many groups, and want the boxplot to highlight only some of them. For
example, if above we eliminated column 2 from the Breakslbw report, the resultant
boxplot would contain just box-whisker sets for the P and S groups.

Related tidbits:

More about the use of Excel stacked column charts for boxplots may be found in work by
Jon Peltier (Lertap's boxplots are largely based on Peltier's suggestions):

http://peltiertech.com/Excel/Charts/BoxWhisker.html

Much more about boxplots, or box and whisker plots, may be found on the internet, and
in many statistics texts (such as Thompson (2006)).

Compress HistoL

The histogram icon on Lertap's toolbar is used to tabulate the values of a given set of
scores. Its main output is what's called a "HistoL histogram". For an example, click
here.

It is often the case that a HistoL histogram will have too many intervals. There'll be
one interval for each possible score, starting with the minimum score and ranging up to
the maximum score. If the minimum score came out to be 4, for example, and the
maximum 100, there would be ninety-seven (97) intervals in the HistoL report. Oft
times some of the intervals will have no entries; for example, if no-one got a test
score of 13, there will nonetheless be an interval in the HistoL report for 13.

The "Compress HistoL intervals" option lets you reduce the number of intervals in a
HistoL-type report.

To use it, start by going to a HistoL report, such as, say, "HistolL".

Then go to the Shorts menu, and take the Compress HistoL intervals option.

Lertap will make a copy of the HistolL report, calling the copy HistolLCa. The "LCa"
letters mean copy "a" of a compressed L-type histogram (if you use this option again

with HistolL, the next copy will be called Histo1LCb).

You'll then see a little dialog box such as the one seen below:
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Apply a compress to the intery. ﬂ

Copied Histall, retaining 94 score intervals, You can
reduce the number of inkervals by entering a number
fram 2 to 2 in the box below, IF wou enter 2, every bwo
interyals will be combined; enter a 3, and every three
intervals will be joined (and so on).

Ik I Cancel

At this point you'll enter a compression factor, an integer, a number from 2 to 9. Let's
see -- Lertaps says that my HistolL report presently has 94 intervals. Were I to make
an Excel chart from the HistolL report, using all 94 intervals, I know, from experience,
that the chart would either be too large, or, if I've re-sized it to make it small enough
to print on a standard page size, it'll be too "busy", too hard to read.

So I'll enter 4 in the box, and click on OK.

Before you can recite the birth dates of all the people in your family, Lertap will come
forth with a nifty table which looks something like this:
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f

%

cf

Lertap & Histol compressed table for "C
z |interval i

c

5250

56,50

E0.50

E4.50

B850

7280

7550

a0.50

g4.50

88,50

9250

M= == Ww—=D|D|CS]—

96.50

100.50

104.50

108.50

112,50

116.50

120.50

124.50

128.50

132.50

136.50

140.50

143.50

If your luck holds good, there will also be a spiffy little chart, a true wonder, ready for
inclusion in that report you wanted to have ready for the school board meeting on

Monday:
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Now, you can do all sorts of things with both the table and the chart shown above.

If you change the entries in the table, the chart will change too, immediately. If you

wanted, you could delete the chart, make some changes to the table, and then take
the Shorts menu's Make a histogram chart option to get the chart back. For example,
you could maybe insert a new row in the table to indicate a cutoff point, and then

make the histogram chart again:
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7

7 a5 s |

1 |Lertap 5 Histol compressed table for "Complete”.
2| z |interval| f | % | cf | c%
= 53] 1

4 57] O

5 1] O

5] 5| O

7 B3| 1

&) 73 3

9 77| 4

10 81 1

11 g5 4

12 23] 1

13 893 5

14 897 b

15 Cutoff] 40

16 101] 12

17 105[ 13

18 109[ 12

19 113] 28

20 117] 21

21 121] 27

22 125] 30

23 129( 24

24 133] 28

25 137 ] 21

26 141[ 18

27 144 2
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Histogram with cutoff point in black.

Frequen
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a7
Gl
65
a3
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g1
a5
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a3
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109
113
117
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125
129
133
137
141
144

Complete

Note that while you were still trying to remember all those birth dates, I got into the
chart and fiddled around with it. I changed the title, and the font size of the values
along the axes. How'd I get just one bar to be black? By clicking once or twice on the
bar, until it was the only selected one. When it had obviously been selected, I then
right-clicked on it, and made use of the options which Excel opened for me.

Complete?, you ask. Why is the title on the x-axis "Complete"? Because that's what
this test score was called, all the way back in the CCs sheet:

1 |*zol (e5-cl154)
2 |*sub name=[The complete test), title=(Complete), per

Note that the title of this test, Complete, appears in quotes at the top of the table, in
the first row. You can change the title by typing over it, or, more simply, by just
changing the title in the chart itself.

If you like this option to compress HistolL intervals, you'll also sure to like the next
topic.

Make a histogram chart

The histogram icon on Lertap's toolbar is used to tabulate the values of a given set of
scores. Its main output is what's called a "HistoL histogram", as discussed in the

revious topic.

The histogram topic of this document (that is, Lelp) mentions that there will be more

© 2003-2005, Curtin University of Technology




141

Lertap 5 Help

output if you've got the Analysis ToolPak Add-In installed. Besides HistolL, you can
expect Lertap to create HistolE, a special chart made by Excel.

The HistolL and HistolE Lertap reports are useful in many cases, for sure. But there
have been times when users have pined for enhanced histogramming capabilities.

The Shorts menu's Make a histogram option, introduced in September, 2005, can
replace the HistolE output, making the Analysis ToolPak Add-In redundant.

For examples of the histogram charts created by this new option, please see the
previous topic.

This option may be applied whenever you've got a HistoL or HistoLC report opened.

Both of these reports have the same basic format, as exemplified below:

Lertap2 style histogram for the score t

Z |score|f| % | cf cl
4260 A1.000 1|04%| 1| 04%
-4.19( B2.00( 0|00%| 1| 04%
-4 130 63.00( 0|00%| 1| 04%
4070 5400 0|00%| 1| 04%
401 &5.000 0|00%| 1| 04%
-394 S6.00f 0|00%| 1| 04%
-3.88( 5700 0|00%| 1| 04%
-3.82( 58.00( 0|00%| 1| 04%
3750 8900 0|00%| 1| 04%
-369 BOOOf 0|00%| 1| 04%

M 4 » M 3Histoll { HistollCa /

Zz

interval

cf

Lertag 5 Histol compressed table for "Co
fl %

¥
Ch

53

57

b1

B&

BS

73

i

g1

55

g9

=== |O|a|a—

M 4 ¢ M|{ Histoll %HistolLCa / IT

When we say that these reports "have the same basic format", we mean that both
have their first two rows reserved for header information, and that both have the
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crucial data to be graphed, or charted, in the second and third columns, starting in
row 3.

Note that both worksheets have "Histo" as part of their name. This is also important:
the Make a histogram chart option will work only when a worksheet has "Histo" in its

name, has the first two rows reserved for header information, and has the data to be
graphed in the second and third columns.

The header information found in the first two rows can be anything. If the text found
in the first row has a word with quotes around it, that word will be used as the title
for the chart's x axis (otherwise the title will appear as "Scores").

The HistoL and HistoLC reports, or worksheets, are normally created by Lertap. But
you may make your own. If you have tabular data of this nature to chart, simply make
a new Excel worksheet, enter the data in the second and third columns (starting in
row 3), and rename the worksheet so that its name includes "Histo". For example, you
could name the new worksheet HistoDatosMios1.

How do the histograms created by this option differ to the HistolE type of histogram?
The most obvious answer would pertain to formatting: the histogram bars seen in
Histo1lE are light blue in colour, compared to the indigo-blue bars made by this option,
and the HistolE bars are much narrower.

But the most important difference has to do with method. The HistolE charts are
made by an Excel routine included as part of the Analysis ToolPak Add-In, whereas the
new HistoL and HistoLC charts are just Excel clustered column charts. These new
histogram charts do not require a special add-in -- you could make them yourself if
you knew how to use Excel's clustered column chart options.

Macs Menu

Holy macro! (?)

There are quite a number of things to say about the Macs menu, foremost among
them: this is a very volatile topic. Many of the screen shots seen in this topic, and
those immediately following, might well be out of date when you get around to
comparing them with what you might see on the version of Lertap you've got running
at the moment.

The reason for this? The macros accessed via the Macs menu are wide open, and
subject to change at almost anytime. In fact, when you try the options found under
the Macs menu, you may very well end up getting a message such as this:
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Microsoft Excel

But let's start at the start. In early September, 2008, the Macs menu looked like this:

Microsoft Excel - Lertap5.xls o [m] |

@J File Edit \iew Insert Formatk  Tools  Data  Window  Help Twpe a question forhelp » - & X
DEHRIGQIVE ¥ 2@R-F/I9-0-18 =-5]%

verdana -1z | B I O

x 2 Mew~ 539" Run - ‘El Shorts = il Move+ = & Lelp - H
Comments f—
F
Welcom SkatshSortaz
MurmericFilker 1 )
To set up a new workbook, use t hiu option abowve,
to the right of the yellow smiling f Hg=ET
. AngelMact
To work with data yvou've already ? e rmenu to find and
open the relevant workbook. The AngelCognitivez een on the menu
bar at the very top of the screen angelaffective
How to use Lertap? Try the reso MacraMiaf Lelp option on the
toolbar, or wisit us at: MacroMia?
v lert, MacroMios
. . MacroMio% . .
Drop us a note if you have questi s is given below,
Messages are most welcome, Enj Lelp =

supportimlertap. com

| Z001-2008, Curtin University of Technology |

w
M 4 » H[\Comments | Data §CCs f System f Svntax £ QdCCs f Problems | 4] | L”J
Ready MM o

Keep in mind that your Macs menu might not look like this, okay?

The names of the options seen under the Macs menu are the names of macros.
Macros? Whatsit? If you don't know what a macro is, open Excel Help, and toss it a
search term such as "about macros", "using macros", or "creating macros". Macros are
based on computer code; they're special-purpose computer programs, often quite
brief. Don't know how to program? Not to worry -- you can get Excel to write the
code for you by using its macro recorder.

The macros accessed via the Macs menu are stored in a special Excel file called
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Lertap5MacroSetA.xla. The "xla" extension on this file's name says it's an Excel "Add-
In".

Add-In? Whatsit? Ask Excel Help to tell you "About add-in programs".

How to get the Lertap5MacroSetA.xla file? The answer depends on when you installed
your version of Lertap.

On Lertaps installed after mid-September, 2008, the Lertap5MacroSetA.xla file was
placed in the same directory (or folder) as the Lertap5.xls file. It should be on your
computer, perhaps in the directory pictured here:

& . ASC\Lertap56 O] x|
File Edit “iew Faworites Tools  Help ";'
G Back - \__z' - 'ﬂ' /.. ) search Folders = |7 x n | m -
Mame = | Size | Type | Date Modified |
IzlJLerI:eq:uS.xIs 2,556 KB Microsaoft Office Exc,,.  11/09/2008 1:29 PM
h_il:LertapSMachSEt.ﬁ..xla Z59KB  Microsoft OFfice Exc... 11/09/2003 12:49 PM
2 LRTPSHHelp.chm 2,363KE  Compiled HTML Help...  11/12/2006 4:27 PM
7'; LettapSUserManual, pdf 2,231 KB Adobe Acrobat 7.0, 16/08/20058 12:10 PM
L LRTPSHHelp, pdf 2,736 KB  Adobe Acrobat 7.0...  24/12/2007 4:22 PM

If you can't find the file in a directory such as C:\ASC\Lertap56, try searching for it. If
you can't find it anywhere, then refer to the "Related titbits" below to download it; it's
a freebie.

Actually, you don't really need our version of Lertap5MacroSetA.xla. You can make
your own. Excel Help says you can learn how to make an add-in by referring to the
Microsoft Office XP Developer's Guide. But why bother? Just fix yourself up with a
copy of our xla file, Lertap5MacroSetA.xla, and take it apart, modifying it to suit your
own needs.

Anyway, once you know that the Lertap5S5MacroSetA.xla is indeed on your computer,
and you know exactly where it is, then you're ready to add it in.
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Go to Excel's Tools menu, and click on Add-1Ins.

Format | Tools | Data  Window  Help
| M 151
| chort B, Research.. Sle+Click _—
e
Speech A
Yelco Shared Workspace. .,
Share Workbook. ..
ik, use abowve,
¢ smilin Track, Changes
3 alrea find ar
aak, T Protection menu
& SCre orline Collabaoration
the re Goal Seek, .. hoon th
Scenarios...
ONUATHL Formula Auditing
/e que Macra nelaw .
ame. B Add-Ins. ..
supf T¥  putoCorrect Options. .,
Cuskomize. ..
e Qpkions. ..

Conditional Surm. ..

Daka Analysis, ..

This should bring up the Add-Ins box. You should see something like this:
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add-Ins awvailable;

04
Analysis ToalPak - WBA

[ Conditional Sum Wizard
[~ Euro Currency Tools
[ Internet Assistant VBA
™ Lookup Wizard

[ Saolver add-in

Zancel
Browse. ..

Aukormation, ..

IR

[~

—Analysis ToolPak

Provides funckions and interfaces for financial and
scientific daka analysis

There are seven Add-Ins available in the list seen above. You may see fewer on your
computer.

At this point, you need to click on the Browse button, and navigate to the

LertapS5MacroSetA.xla file. On our computer, the browse process lead to the Lertap56
subdirectory (or folder):
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2| x|
Loak in: I[E] Lertapse j @-3Q X - Toos~
L;é %-‘iLEt‘tapSMachSEt.ﬁ..ﬂaé
My Recent
Documents
€
K p

- File name: - K
My Metwork, I J

Places Files of bype: |,q.;|.;|-1.-.5 £ el * ) j Cancel

Click on the file, then on the OK button. You should see the following:

add-ns 2]
fdd-Ins available:

Analysis ToolPak ﬂ
[ analysis ToolPak - wBA
[ Conditional Sum Wizard

Zancel |
™ Eurc Currency Taols
|- Internet Assistank VE&
Tl ertap 5 Macro Brawse... |
[ Lookup wizard Adtomati
™ Solver &dd-in utomation, .. |

[

rLertap 5 Macro Sek &

Macros designed ko work with Lertap 5 {sek &),

© 2003-2005, Curtin University of Technology




Toolbar 148

There is now about a 50-50 chance that the macros in Lertap5MacroSetA.xla will
work. Try one. Click on the Macs menu, and then click on, say, MacroMio9:

Microsoft Excel - Lertap5.xls oy ] 1|

@J Eile Edit Wiew Insert Format  Tools Data  Window  Help Twpe aquestionforhelp - o & X
NEHR SR TEY BB C- 8-S -0
Yerdana -12 -| B I U %E as | $ o6 o+ %58 3% ;E ;E - Iy - évg
XD mewr 58 O pun~ 2| sharts~ bz |i Movet~ @) Lelp~ H
comments —
Welcom Statshortaz T
MumericFilker 1 ]
To set up a new workbook, use t hu option above,
to the right of the yellow smiling f Hg=E
. AngelMact
To work with data you've already nastas e menu to find and
open the relevant workbook. The AngelCognitivez Een on the menu
bar at the very top of the screen &ngelaffectivel
How to use Lertap? Try the reso IMacroliot Lelp option on the
toolbar, or wisit us at: MacroMia?
ARV =Tud MacroMiod
. . MacroMio .
Drop us a note if you have questi < is given below,
Messages are most welcome. Enj Lelp |

supportiflertap. com

| 2001-2008, Curtin University of Technology |

w
M 4 » m[\Comments  Data £ CCs £ Svstem £ Svntax £ OldCCs £ Problems / |4 | | L”_‘
Ready FLIM &

If Excel says it cannot find the macro, close Excel completely. Then start it up again,
or simply start Lertap (which gets Excel to start). Try the Macs menu. If the macros
do not work, none of them, then close Excel, open it, and repeat all the steps above.
Still no luck? Try writing to us at: support@lertap.com.

There's much more about macros in the following topics. Just page ahead.

Related titbits:

The Lertap5MacroSetA.xla file may be downloaded by visiting: http://www.lertap.curtin.
edu.au/Software.htm.

A paper which has more on the development of macros may be admired at: http://www.
lertap.curtin.edu.au/Documentation/AngelLearningLertapMacrosi.doc (Word file, about

170 KB).
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4.6.1 Linking to macros

The previous topic mentioned that the macros activated from Lertap's Macs menu are
stored in an add-in file called Lertap5MacroSetA.xla.

The links from Lertap to the macros in Lertap5MacroSetA.xla are made by recording
the names of the macros in Lertap's System worksheet. The following screen shot
shows how part of the System worksheet looked in early September, 2008:

@_1 File Edit Miew [nsert Format Tecls Data Window Help € - 82 X
P ) Mew~ E¥ o°T Run~ 4| Shorts~ Mags~ ﬂ | [l Move+ = &P Lelp~ H
1 2 . -
System Settings
1 These are Lertaps system settings. <
Change them only if you understand them. Present Allowed U
2 setting: | settings: S€

100 | Lertap5MacroSetA macros which may be used:

101 | statsbSortAZ

102 | NumericFilterl

=k

=

L
m

Itemanl

104 | AngelMac1

105| AngelCognitive2

106| Angelaffectivel

107 | MacroMios

108 | MacroMio?

109 | MacroMios

110| macroMios

M 4 » W[\ Comments / Data / CCs ' System  Syntax £ OldCCs / Problems / | « m b
Ready

There is a one-to-one relationship between the macro names seen in the System
worksheet and the names seen in Lertap's Macs menu. What's seen in the Macs menu
are the macro names found in the System worksheet.

In turn, these names correspond to the names of the macros found in the
Lertap5MacroSetA.xla file. So, if a user has placed "MacroMio2" in row 102 of the
System worksheet, when the Macs menu is opened, MacroMio2 will be the second
entry, as seen up above. When a user clicks on this entry, Lertap looks in the
LertapSMacroSetA.xla file for a macro called MacroMio2. If this macro exists, it starts
up. If it doesn't exist, an error message will appear, such as the one shown here:
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Microsoft Excel

! E The macro ‘LertapStacroSets, xlalMacroMioZ' cannot be found,

150

As mentioned, users may either modify the macros already found in Lertap5MacroSetA.
xla file, or create their own, saving them in the same file. You give each macro a

unique name, and then place this name in one of the rows in Lertap's System
worksheet. The next time you start Lertap, the Macs menu will have been updated.

Page forward for an example.

Mac example

Let's say that a user named Lee wants to create a macro which will display the date

whenever it is activated.

He opens Excel's Visual Basic Editor, inserts a new module in the Lertap5MacroSetA.xla
file, names the module ShowDate, and creates the following little subroutine. He saves

the file.

% File Edit wiew Insert Format Debug

j'lﬂ K Ex [ 34|90 | p

Project - YBAProject Ed

El@ YBAProject (LertapSMacruﬁetA.Hla]d
- [B-[1] Microsoft Excel Objects
-5 Modules
¥e AngelLmgMacss

Legl® ShowDiate

%% VBAProject (PERSONAL.XLS) -

1 | »
Properties - ShowDate x|
|5huwDatE Module =]

Alphabetic |Categu:-rizeu:| I
ShowDate

Zg Microsoft Yisual Basic - Lertap5SMacroSetf.xla - [ShowDate (Code

Run

Tools  Add-Ins  Window  Help

n @ W WEY R @

I{General} j ISIww[late

FPublic Sukb ZhowDate ()
Dim MyDate
Let MyDate = Nowi()
M=gBox HMyDate

End 3ub
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Next, Lee puts the name of his new whiz-bang subroutine into Lertap's System

worksheet:
101 | ShowDate
102 Macromio2
103 | macromio3
104 mMacromiod
105 rMacroring
(L I I bl[‘\., Corments ,{Data ,{'CCS }_Sy'stem A Synkax E

He saves the Lertap5.xls workbook, closes it, and then re-opens it. When Lee taps on

the Macs menu, here's what he sees:

[

ol

Ee th
ng f

Cornmenks

ShowDate
MacroMioZ
MacralMios
MacralMiod

X i

mer]

With great anticipation, Lee clicks on the ShowDate option, and voila!, look:

Microsoft Excel e

10/04/2008 3:41:27 PM

So, there you go. With our friend Lee-ding the way, can you now add links to your
own macros?

Postscript: your macros do not really have to be related to Lertap. If you
keep the Lertap toolbar on screen, the Macs menu will always be available,

even though you may not actually be Lertapping.
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4.6.3

4.7

4.7.1

Macro SAQs
SAQ1:

Q: How many macro links can I have in the System worksheet?
A: Ten (10).

Q: Do I have to have 107

A: No. When the Lertap5.xls workbook is opened, it populates the Macs menu by
reading down the appropriate lines in the System worksheet; in April 2006 these
lines started at row 101, and ended in row 110. Lertap stops reading these lines
as soon as it encounters an empty cell in the first column.

SAQ3:

Q: I notice you've left two spaces at the start of each macro name in System
worksheet. Why?

A: Just because it makes the System worksheet a little neater. There's no real
need for the two spaces.

(Thanks to phantom readers for sending in these Qs. Send yours, and if it's a good one
we'll put it up here. Send them to support@lertap.com)

Graphics trio

L YESiTT] These three icons lead to the creation of a variety of graphical summaries
of results. Read on ... the next topics discuss these icons in more detail.

Histogram

L0 Lertap's histograms are made from the columns of one of three reports
worksheets: Scores, Breaks, and RSAsig.

If you're looking at a Scores, Breaks, or RSAsig report, the histogrammer will swing into
action immediately after you've clicked the histogrammer icon. In the case of Scores
and Breaks, it will usually ask you to indicate which column you'd like to 'gram (the
question is not required when you're on an RSAsig report as in that case there will be
only one column, Log(PROB), to plot).

If you click on the histogrammer icon whilst viewing another type of report, such as
Statslb, for example, Lertap will take you to the Scores report, and wait for you to
click on the icon again. If you didn't want to plot from Scores, you have the chance to
click on Breaks or RSAsig instead, after which you have to click on the histogrammer
icon.
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The standard Lertap 5 histogram dates back to Lertap 2. Its style is exemplified

below:

W OE Mew~ BT pun~ 21 W [ [ Move ~ € License

a

aoo
aooooon
ao
aooooo
oooooooo
aooo

a
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aooo
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aooo

oooo
oooo
oooo

Lertagj_z style histogram for the score titled "(
Z |score|f| % |[cf| c%
-1.84[26.00(1] 1.7%]| 1 1.7%
-1.62|27.00|/0] 0.0%]| 1 1.7%
-1.41[28.00(3| 5.0%]| 4 6.7%
-1.19|29.00|7[11.7%|11| 18.3%
-0.97]130.00(2] 3.3%|13] 21.7%
-0.76|31.00|16[10.0%|19| 31.7%
-0.5432.00(8|13.3% (27| 45.0%
-0.32|33.00|4| 6.7%|31| 51.7%
-0.10[34.00(1] 1.7%|32| 53.3%
0.11|35.00|2| 3.3% 34| 56.7%
0.33|36.00|4| 6.7%|38| 63.3%
0.55|37.00|4| 6.7% 42| 70.0%
0.76|38.00|4| 6.7% (46| 76.7%
0.98|39.00|1| 1.7% 47| 78.3%
1.20040.00/4| 6.7%|51] 85.0%
1.41|41.00(4| 6.7%|55] 91.7%
1.63[42.00/4| 6.7%]|59] 98.3%
1.85/43.00(1] 1.7%|60]100.0%

There's a wealth of information in this old-style histogram; for a discussion, refer to
Chapter 10 of the manual (p. 174 in the printed version). Histograms in this old format
are saved in worksheets with names such as "HistolL", "Histo2L", and so on -- the L is

used to refer to the Lertap-2 style.

It is entirely, absolutely, 100% possible to get Excel to make a more conventional
histogram. If you're on a HistoL report, go to the Shorts menu, and click on the option
to "Make a histogram chart".

You should expect to see a "chart" like this:
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Scaling an RSAsig HisotL 'gram

Have a gander at the following Log(PLOT) distribution, made from an RSAsig report:
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It's often of considerable interest to have a more precise display of what's going on in
the left tail of a Log(PROB) plot. To do so, double-click or right-click on one of values
on the Frequency axis, and then click on the Scale tab:
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Above the Maximum has been set at 50 (the former value was 1200). Click OK, and:

You called tails?:
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Changing the scale of the (Y) axis has made the left-most Log(PROB) outliers visible.
Note that these outliers are also sort of visible in the corresponding HistoL sheet:
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Distribution of "Log{PROBEY", as at 25/01/2006. Eac
Fed score f 04 cf c%o

-5.12(-19.00 1] 0.0% 1 0.0%
-5.63[-18.00 1] 0.0% 2 0.0%
-5.15|-17.00 0] 0.0% 2 0.0%
-4.67|-16.00 1] 0.0% 3 0.1%
-4.18(-15.00 4] 0.1% 7 0.1%
-3.70(-14.00 10 0.2% 17 0.3%
-3.22(-13.00 200 0.4% a7 0.7%
-2.73[-12.00 48| 0.9% a5 1.5%
-2.25(-11.00 24| 1.5%| 1a&9 3.0%
-1.77[-10.00] 19L5| 3.5%| 364 6.5%
-1.28( -9.00] 440 7.9%| 804 14.5%

-0.20( -B.00] 689
-0.32( -7.00]1,003
17| -6.00]1,100
A5 =500 943
.13| -4.00]0 &02
G2 -3.00]0 324
.10 -2.00 =1]
58| -1.00 13

—
]

A9%01,493] 26.8%
0% 2,496 44.9%
A% (32,596] 64.6%
9% (4,539 B1.6%
A% 5,141 92.4%
A% | 5,465 98.2%
5% | 5,551 99.8%
2% | 5,564 100.0%

—
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—
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—
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—
[
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Look carefully at the f column above, and you'll spot the outliers below the score of -
14. There aren't many, but the presence of just a few can influence the interpretation
of an "RSA", response frequency analysis.

Using an Excel Add-In

The fancy "charts" above were made by using the "Make a histogram chart" option
from the Shorts menu.

You might be able to get Lertap to make such charts without having to access this
option. You could try installing the "Analysis ToolPak".

The screen snapshot below indicates the Excel Add-Ins available in Excel 2002 (the
Windows XP version of Excel):
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O

| Analysis ToolPak - WBA
| Conditional Sum Wizard Cancel
| Euro Currency Tools
| Internet Assistant WBA
| Lockup Wizard

| Salver Add-in

Browse, .,

Automation. ..

B

Provides functions and interfaces for financial and
scientific data analysis

dnalysis ToolPak

Excel Add-Ins are free, and generally easy to install. For assistance, refer to Excel
Help.

Lertap checks to see if you've got the Analysis ToolPak Add-In installed. If you do,
and if Lertap and Excel are functioning as they ideally should, then the so-called fancy
charts will be produced automatically, at least in theory -- in practice we have had
some problems with the Add-In, especially but not only when using a Macintosh
computer.

Lertap saves Excel ToolPak histograms in worksheets with names like "HistolE" and
"Histo2E"; the "E" means Excel.

Chapter 10 of the manual has a bit more information on histograms.
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4.7.2 Scatterplot

. This icon makes it possible to compare any two columns from the Scores
worksheet in a traditional scatterplot, also know as a scattergraph, or a scattergram.
A typical plot is shown below, indicating the relationship between a score called
"Comfort" and another score, "Kwldge".

*
42 .00 + ——
* *
40.00 * o—I 'S
*
38.00 + +——4—
- * * *
'5 36.00 G 'S
[*= + L
E 34.00 .
* * *
v 32.00 G— * I—o * »
* + + +
30.00 * »
* e * e *
28.00 ¢ - *
26.00 *
1.00 6.00 11.00 16.00 21.00

Knwldge

Lertap's scatterplots are Excel charts. They may be extensively reformatted. The
axes may be expanded; the colours may be changed; even different symbols may be
selected instead of the blue diamonds seen above. How? Double-click or right-click
on various areas of the chart when viewing it in its worksheet. Or, look for help on
"About charts" by using Excel Help.

Excel has some standard data analysis tools which may be quickly applied to
scatterplots. For example, below we show the regression line for Comfort on Knwldge,
and we've also put in the value of the squared-multiple correlation coefficient, the
"SMC", denoted as R..

© 2003-2005, Curtin University of Technology




161

Lertap 5 Help

4.7.3
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How did we get Excel to put in the regression line, and the SMC? Simple. On the
Excel menu bar, we clicked on Chart / Add Trendline, and then selected appropriate
options. (Our menu bar looked like the one seen below:)

Eﬂ Fle Edit ¥iew Insert Format Tools Chart  Window Help

Lertap places scatterplots in new worksheets, one for each scatterplot. These
worksheets have names such as ScatP1, ScatP2, and so forth.

Chapter 10 of the manual has a small section on Scatterplots.

Response charts
I} Item response charts are made by clicking on this icon.

Two or three styles of charts are made, depending on the type of Lertap report
worksheet active when the icon is clicked on.

How to make a worksheet "active"? Just get it to show -- this is best done by clicking
on its tab (for an example, click here).

If a worksheet of the Stats1b style is active, then simple item response charts are

made for all the items summarised in the Statslb report (this applies to all reports of
the "b" style, such as Stats2b, Stats3b, and so on). The items may be either
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cognitive or affective.
If a worksheet of the Stats1lul style is active, then quintile-style plots are made for
all the items summarised in the Stats1iul report (this applies to all reports of the "ul"

style, such as Stats2b, Stats3b, and so on). These 'quintile' plots can greatly assist
with the process of identifying how well cognitive items perform.

Page forward to plot your future.

4.7.3.1 Unidimensional response charts

sk If you have a Statslb-style report active, clicking on this icon will produce charts
such as the one pictured below:

Q26

Lertap's item response charts are made by Excel. They may be copied and pasted to
any other application, such as Word. They may also be extensively reformatted -- for
help on this, please refer to Excel Help.

The response "labels" showing at the bottom of the chart are as found at the top of a

Stats"b" worksheet. Here's a snapshot showing the top of a typical Stats"b"
worksheet:
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Lertap5 brief item stats for "Comfort with usin
Res = 1 2 3 4 5 |ott

Q26 13% | 22% | 25% | 23% | 1/%

These response labels may be changed. If they are, the change will carry through to
the item response charts.

For example:

Lertap5 brief item stats for "Comfort with usin
Res = SA A N D SD |otl

Q26 13% | 22% | 25% | 23% | 17/%

Note how the original response labels of {1 2 3 4 5} have been changed to {SAAND
SD}? Look at what happens when item response charts are requested now:

Q26

SA A N D SD

Lertap places item response charts in new worksheets, having names such as
Stats1bCht and Stats2bCht.

Item response charts are briefly discussed in Chapter 10 of the manual (page 172 in
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the printed manual). An example suggesting how item response charts for different
groups of test takers may be obtained is provided in Chapter 8 of the manual (pp.
130-133 in the printed manual).

Note that problems can arise when making these charts -- the number of charts which
Excel can make is limited, as is the number of fonts which a workbook may have (the
charts sometimes use a variety of fonts). These problems are more likely to appear
when quintile plots are made from a Stats1ul report; the following topics provide more
details.

4.7.3.2 Quintile plots

sk When a Stats1lul-style report is active, a click or two on this icon will produce
charts such as this 'un:

EA Microsoft Excel - QuintilesNone 10Feb05.xls 10| x|
J File Edit “jew Insert Format Tools Data Swindow Help -|5|£||
JX ) Mew+ BB < Run~ &) Shorks - ﬂ o Il Move+ = @) License » Lelp ~
AZ29mc
1.00 1.00
0.80 0.80
—+— A
0.60 060 |—=—B
| c
/x‘_“"'h\-._ D
0,40 040 |
> \ 1 —+— ather
0.20 ~ " 0.20
% ]
0.00 .HH*-—- — ¢ 0.00
lower 4th 3rd znd upper
Key= G, Diff.= .37, Disc.= .44
4[4 [p [m[f statsib £ Statsiul 3 StatsiulChta f StatsiulChtb £ origStatsiul f Statsef £ Statszb £ Statseul f =

The 'quintile-a’ plot pictured above shows how five item options, {A,B,C,D,E},
performed over five groups: 'lower' achievers to 'upper' achievers, with three
intermediate levels of achievement. The variable used to index achievement may be
internal or external; internal is the default, and is simply the total test score. The
number of groups is usually five, but may be less -- it's set in the System worksheet.

The 'other' line generally represents respondents who omitted the item.
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Wainer (1989) referred to plots similar to the one above as 'option trace lines'. If you
haven't seen these before, have a careful look at their message: the yellow line (with
small triangles on it) corresponds to the keyed-correct answer, C. The proportion of
people in the lower group who selected this option is 0.11, a figure which steadily
increases as we get into higher levels of achievement; by the time we get to the
'upper' group, the proportion able to pick out the correct option has increased to 0.74.
The graph clearly shows an (almost) linear relationship between achievement and
ability to identify the item's correct answer.

Distractors A and B foil fewer and fewer respondents as achievement level increases.
Distractor E is quite popular with the lower achievement groups, falling away in the top
(upper) group.

Okay? Great; now let's swap things around a bit, and look at the data from another
angle:

E Microsoft Excel - QuintilesMone1 0Feb05.Hls - |I:I|£|
J File Edit View Insert Format Tools Data MWindow Help -|5’|ﬂ‘
J}( @ Mew = T = Run - %l Shorts = ﬂ a5 |l Movet - @ License -~ Lelp -

AZ29mc
1.00 1.00
0.50 0.50
0.60 0.60 T upper

—=— Znd
3rd

0.40

) / \ 0.40 4th
\ / \\ —#— lower
0.o0 0.o0

other

KE";I': C, Diff.= .3?, Disc.= .44

44w [#]{ Statsib £ Statsiul # StatsiulChta s StatslulChtb @ origStatsiul £ Stats2f 4 Statseb # Stakszul

This graph, a 'quintile-b' chart, plots achievement groups over response options. It
shows, in the case of item A29mc, that the most popular response is in fact C, the
correct answer. Distractor A nicely pulls off the three lowest achievement groups,
especially the very bottom (lower) one. E is a fairly popular choice for the three
middle achievement groups, with more than 40% of the 4th group (the next to lowest
group) distracted by it.
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Items which are good at discriminating the knows from the know-nots will have a
particular quintile-b profile: the trace for the upper group, the "knows", will be the
highest peak above the keyed-correct option, and the lowest peak for all the other
options. The more it's the highest above the key, and the more it's the lowest
everywhere else, the more the item discriminates.

Lertap's 'quintile plots' are of course just Excel charts. As such you can change them

easily. A chart may be selected in a number of ways; once selected a great variety of
chart options may be played with. Below we've asked Excel to include the actual data
from which the 'quintile-a' chart was derived (Excel refers to the table below the graph
as the "data table"):

23 Microsoft Excel - QuintilesNone 10FebD5.xls -0l =|
J File Edit Yiew Insert Format Tools Data Window Help -|E|ﬂ|
J}( @ Mew ~ B = Run - %l Shorts - ﬂ =0 |l Move+ - @ License « Lelp =
A29mc
1.00
0.30
0.60
e
L - 0.20
_,_-%
-4
%_E“‘EA. + 0.00
lower 4th 3rd zZnd upper
—— A 0.37 0.1a 013 0.04 0.04
—m—B 0.1a 0.1z 0.0s8 0.09 0.0z
Z 011 0.14 0.35 0.535 0.74
O .09 0.14 0.1a 0.04 0.0z
—w—E 0.19 0.44 0.32 0.32 0,19
—— ather 0.07 0.00 0.02 0.00 0.00
Key= C, Diff.= .37, Disc.= .44
4[4 [» [w]7 statsib £ Statsiul StatsiulChta  origstatsiulChta 4 Statsiulchtb 4 origstatsiul 4 Stabsef f Stat:

These plots are handy. For some users, they may well be more informative indicators
of item functioning than any other Lertap report or graph. How do you get 'em?
Simple. First, make sure you've got the number of groups setting in the System
worksheet right. You can have from 2 to 5 groups.
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Then, make Statslul (or Stats2ul, ...) the active worksheet by clicking on it. Next
just mouse up to the Lertap toolbar, and click on llll_

Lertap will click into action, opening up a new worksheet called either Stats1ulChta,
or Stats1ulChtb, depending on a setting in the System worksheet. The default
action: the first time you click on the icon, 'quintile-a' plots are made for each item,
and placed in StatslulChta. The next click creates 'quintile-b' plots, recorded in the
Stats1lulChtb worksheet. You can reverse the order via that setting in the System
worksheet. To use different colors for the trace lines, see the Chart colors topic.

Note: in February 2005 a couple of important options were added in order to improve
the way Lertap creates its quintile plots, and to control for a working Excel memory
limitation. It turns out that data sets with a large-ish number of items, say 70 or
more, can create Excel havoc when Lertap goes about creating its quintile plots,
especially when data tables are requested. If you page ahead a couple of topics, or
click here, you'll be able to read all about it.

The Diff and Disc figures seen in the plots are taken from the "b" report which
corresponds to the subtest involved. If you're clicking off of a Statslul report to get
your plots, the Diff and Disc values are taken from lines in the Statslb report. Note
that the Statslul report has its very own diff and disc values; these are conventional
upper-lower indices; in a way they're inferior to the values found in Stats1b in that
they're just based on results from two groups -- the lowers and the uppers -- whereas
the corresponding values in Statslb are based on all test takers. (The Disc figure in
the Statslb report is a corrected point-biserial correlation coefficient.)

SAQ: If I change the number of groups, maybe even to just two, can I still get
'quintile plots', even though I no longer have true achievement quintiles? Sure.

SAQ: And, can I get these marvellous graphs even when my Stats1b report is based
on a mastery test? Yes, go for it (Master)!

Related tidbits:

There's a paper, a best seller, which has a lot more to do about using quintile plots:

http://www.lertap.curtin.edu.au/Documentation/UsinglLertapQuintilePlots.pdf (pdf file,
about 400 KB).

4.7.3.2.1 EC quintile plots

It is possible to make both quintile-a and quintile-b plots with an external criterion
score. When the Run menu's External criterion analysis option is selected, an upper-
lower (groups) worksheet is created, assuming the subtest involved is a cognitive one,
and the option to create upper-lower analyses has been set to Yes in the System
worksheet.

When an external criterion is used, the upper-lower (groups) worksheet produced by
Lertap will be called ECStats1ul, or, more generally, ECStatsXul, where "X"
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corresponds to the subtest involved. If the ECStatsXul worksheet is active, clicking
on the charts icon will get the quintile plots rolling.

Now, part of the process of setting up an external-criterion analysis involves selecting
a score from the Scores worksheet; in fact, it's this score which defines the external
criterion.

Lertap will check the selected score to see if it might correspond to a categorical

variable, such as Gender or, perhaps, Region. (Note: the Recode macro available via
the Move+ Menu is useful for working with categorical variables. This macro will, for
example, allow variables coded with letters to be recoded with corresponding digits.)

If the selected score is found to consist of values in the range 1 to 5, Lertap will
define the number of 'upper-lower' groups as equal to the number of different values
found. For example, if the selected score has only values of 1 and 2, Lertap will set
the number of upper-lower groups to 2. If the selected score has values of 1, 2, 3,
and 4 (for example), Lertap will set the number of upper-lower groups to 4. (This
action over-rides the number of upper-lower groups setting in the System worksheet.)

Here's a practical example: 288 junior high-school students participated in a test
development project which investigated the effects of coaching on test performance.
About half of the students sat a practice test before taking the real one. Did this
affect their achievement?

Data were entered into a Lertap workbook. One of the columns in the Data worksheet
indicated whether or not the student had taken the practice test; this column was
called "Practice". Practice=1 indicated the student had not taken the practice test,
while a Practice value of 2 indicated that the student had sat the practice test.

Another Data column contained a code for gender, 1 for boys, 2 for girls. Other
columns housed the student responses to the 70 test items.

The CCs worksheet was set up to score the 70 test items. The Run menu was then
used to Interpret CCs lines, and to produce an Elmillon item analysis.

We used the Move+ menu to copy the Practice column from the Data worksheet to
the Scores worksheet. Then we went back to the Run menu and started an External
criterion analysis, telling Lertap to use the Scores column with Practice values as the
criterion "score".

Lertap dutifully produced two new worksheets, ECStats1f, and ECStatslul. We had a
squiz of the latter -- at the very end we observed this info:
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2§ QuintileTests 310ct03. xls

Lertaps external criterion U-L stats for "Form & MC", created: 4/11/2003,

Res = 1 2 3 4 5 other | U-L diff. | U-L disc.
" A68mc EC=2 0.1z 0.03 0.11 0.01 0.07 | 0.86 0.05 0.05
]
EC=1 0.04 0.01 0.04 0.01 0.0z | 0.89
AB9mc EC=2 0.05 0.01 0.0a6 0.0z 0.20 | 0.66 0.03 0.03
EC=1 0.01 0.01 0.04 0.03 0.03 | 0.88
Summary group statistics
n_ avg. avgs s.d. e,
EC=2 147 2.0 100% 0.0 2
EC=1 141 1.0 E0% 0.0 1
everyone Zga 1.5 TG6% 0.5 1

This was an upper-lower breakout with two groups defined by an external criterion.
An 'EC', external criterion score, 'Practice', was used in this analysis.
{The Summary group statistics above are for 'Practice’.)

M 4 » w|{ SexECStatsiulChta 4 ECStatsif % ECStatsiul/ |« | B

Lertap has denoted the two Practice values as EC=2, the Practice group, and EC=1.
It will always do this, that is, always denote the categorical variable as "EC",
appending its various values. Had there been four groups, we would have had EC=4,
EC=3, EC=2, and EC=1.

Notice the two s.d. values? Zero point zero, and zero point zero. This is correct --
the groups have been defined by a categorical variable; all members of each group
have the same "score" on this variable -- there is no variance of scores within the
groups, no standard deviation.

We clicked on the charts icon once, and got a new worksheet called ECStats1ulChta.
Next, we made the ECStats1ul sheet active (by clicking on its tab), and then clicked
on the charts icon again to get ECStats1ulChtb.

What did we find? Most of the initial items had this sort of quintile-a plot:
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£l QuintileTests310ct03.x1s M =3

Aldmc
1.00 1.00
00 o 1 0s0
0E0 1 08D
040 1 040
020 4 . 1 020
— —2
0.00 B —— 0.00
EC=1 EC=2
Key= 3, Diff= 56, Disc=.39
|+1 =2 34 —%—5 +Dther|
M 4 » M ECStatslulChth ' ECStatsilulChta /|« | 3

The plot above has lines which seem to be fairly horizontal -- we'd expect horizontal
lines if there were no group differences -- truly horizontal lines indicate that the
percentage of people selecting an option is the same in each group, meaning that
there are no differences among the groups. (Some readers will recognise this
discussion as being similar to that heard when folks sit down with their coffee / tea to
yak about "item bias" and DIF, differential item functioning. For further discussion,
see, for example, the "Detecting Item Bias" chapter in Crocker and Algina, 1986.)

Above, the proportion in each group selecting each of the four distractors looks to be
about the same (except for "other"); the proportion of correct answers (Key= 3) was
about the same in each group, perhaps showing a slight practice effect (the line rises
somewhat as it moves from left to right).

But now look at item A36mc:
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2§ QuintileTests 310ct03. xls

AJbmc
1.00 1.00
080 1 { 040
080 | { 080
040 1 { 040
020 - T 1 020
&__________h.—x T
0.00 : 0.00

EC=1 EC=2
key= 2, Diff= .28, Disc=.23

|+1 2 3 g —%—5 +Dther|

M 4 » M ECStatslulChth ' ECStatsilulChta /|« | ]

The proportion of people who identified the keyed-correct answer (2) was noticeably
higher in the practice group. The lines are no longer all close to horizontal.

There were a few other items with patterns like A36mc's. However, it was a study of
the quintile-b plots which highlighted a major message: the practice group stuck it out
longer -- they answered more test items; students without practice tended to get
bogged down, appearing to run out of time. Look:
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2 QuintileTests 310ct03.xls

Ad9mc
1.00 1.00
080 A T 050
0Ee0 1 060
040 T 0.40
020 4 T 0.20
0.0o 0.00
1 2 3 4 5 other
Key=1, Diff=.28, Disc.=.29
|—¢—Ec=2 —=— EC=1 |
M 4 » wECStatslulChtb { ECStatsiulChta /|« | | ]

"Other" means a student omitted the item. Notice that almost 40% of the no-practice
group omitted item A49mc, whereas the omit level in the practice group was below
10%. This pattern set in at item A49mc, and continued to the end of the test without
exception. (Well, the gap did narrow somewhat after about the 65th item when the
proportion of omits in the practice group began to rise rapidly.)

Of course we didn't need plots such as these to reach this finding. No; the numbers
are all there in the source data, in the ECStatslul worksheet. But you might agree
that the plots are more effective in conveying the message. If there's a pattern in
the data, plots such as these can help to uncover it.

4.7.3.2.2 Quintile options

There are a few options which apply to quintile plots. Almost all of them are controlled
by the System worksheet found in the Lertap5.xls workbook. Below we've displayed
part of the System worksheet, as seen at February 2005:
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1 These are Lertap; system settings. | Preient Allnjwed Us?lal
2] Change them only if you understand them. setting: settings: | setting:
7 |userlevel (1 is for everyday use; 2 is advanced). 1 1aor2 1

8 |rescale histogram when longest bar has how many cases? 200 >0 200
9 |Should brief item stats sheet be output? YES YES /S no YES
10 |should upper-lower stats sheet be output for cognitive tests? VEsS ves / no Ves
11 | Minimum percentage score for "mastery” level; 70 10 to 99 70
12 | percentage in Upper & Lower groups: 27 =0 27
13 | Number of "upper-lower" groups: 3 2to &

14 | pPrimary (first) quintile plot: & AarB A
15 | should quintile plots include a data table? no ves / no no
16 | Mark all items as pickable far quintile plots? YES ves / no =E
17 INiumhar nf nasses The Snreader is tn makes. = 1nar 2 %)

The quintile options are set in rows 13 through 16. Two of these four rows, 13 and
14, cover options which are discussed two topics back.

The row 15 option, when set to yes, gets Excel to add a data table at the bottom of
each quintile plot. Here's a quintile with table:
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23 Microsoft Excel - QuintilesNone10FebD5.xls -0l =|
J File Edit %iew Insert Format Tools Data Window Help -|5|1||
J}( @ Mew - @ < Run~ %l Shorts = ﬂ |_|[[ Maove+ = @ License = Lelp =
AZ29mc
1.00
0.50
0.60
><,M\—.\ 0.40
e - 0.20
A_-N ]
0—-\___% e
* + 0.0
lower 4th 3rd 2nd upper
—— A 0.37 016 0.13 0.04 0.04
—m—B 0.15 01z 0.05 0.09 0.0z
C 011 0.14 0.35 0.53 0.74
O 0.09 0.14 0.10 0.04 0.0z
—w—E 0,19 0.4 0.32 0.32 0.19
—#— other 0.07 0.00 0.02 0.00 0.00
Key= G, Diff.= .37, Disc.= .44
|44 [l Statsib £ Statsiul % StatsiulChta / origStatsiulchta 4 Statsiolchth £ origStatsiul [/ Statszf 4 Stak:

The information in the data table is the same as that found in the Stats1ul report for
the respective item.

Why would one ever set the data table option to no? Because the tables place
demands on Excel. There's a limit to the number of charts which Excel supports; an
Excel workbook cannot have an unlimited number of charts or fonts. What's the limit?
We're not sure, but it has increased over the versions of Excel, at least for Windows
users who've kept their Microsoft Office up to date (Excel being part of Office).
Without the data table option on (row 15 = no), and with no other charts in other
worksheets, we have obtained more than 100 quintile plots from Lertap; with the data
table option on, we have, at times, not been able to get all of the expected quintiles.
(We have found that Excel will sometimes say that no more charts can be added to
the current workbook, or that no more fonts can be added. These Excel chart / font
limitations are covered by Internet-based articles, should you care to use your
browser to search for related info.)
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So much for the row 15 option. What's this setting in row 16? Mark all items as
pickable for quintile plots? To understand this option, have a wee look at the two
Stats1ul snapshots below:

JX &) Mew - B < pun- 2] shorts - ﬂ o [l Move+ - € License + Lelp +
Lertaph U-L stats for "Knowledge of LERTAP2", created: 10/02/2005. =
Res = A B H D E F other |U-L diff. | U-L disc.
Q1 upper 1.00 0.00 0,00 0.00 0.50 1.00
2nd 0.83 0.08 0.08 0.00
3rd a.33 0.33 0.33 0.0o
4th a.oo 0,92 o.08 0.0o
lower a.oo 0.75 0.25 0.0o
Q2 upper 0.oo0 0.00 0,00 0.oo0 1.00 0.00 0.50 1.00
2nd 0.oo0 0.0 0,00 0.oo0 0.92 0.00
3rd 0.17 0.17v 0.25 0.oo0 0.42 0.00
4th 0.17 0.25 0.17 0.33 a.0s 0.0o
lower 0.0o 0.50 0.17 0.33 a.0o 0.0o
Q3 up a.oa 1.00 a.0o 0.0o 0.50 1.00
T | 4] H[\ Data _{E,{Freqs £ Scores f Statsif £ Sratsih ) Statsiul | 4]
JX &) Mew - BB 0= pun- 2] shorts - ﬂ o [l Move+ - @) License + Lelp v|
Lertaph U-L stats for "Knowledge of LERTAP2", created: 10/02/2005. =
Res = A B c D E F other |U-L diff. | U-L disc.
Q1 upper 1.00 0.00 0,00 0.00 0.50 1.00
2nd 0.83 0.08 0.08 0.00
3rd 0.23 0.33 0.33 0.00
4th a.oo 0,92 o.08 0.0o
lower a.oo 0.75 0.25 0.0o
Q2 upper 0.0o 0.oa 0.0o 0.0o 1.00 0.0o 0.50 1.00
2nd 0.oo0 0.0 0,00 0.oo0 0.92 0.00
3rd 0.17 0.17v 0.25 0.oo0 0.42 0.00
4th 0.17 0.25 0.17 0.33 0.08 0.00
lower 0.0o 0.50 0.17 0.33 a.0o 0.0o
Q3 upper 0.0 a.oa 1.0 a.0o 0.0o 0.50 4|_‘
4[4 » [ Data £ CCs £ Fregs £ Scores £ Statsif ,{ Statsib ' Statsiul [4] »

Can you spot the difference in these two Statslul reports? Pat yourself on the back if
you've spotted the little triangles in the top one.
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=Tk
File Edit “jew Insert Formak Tools Data Window Help ;Iil
x|
J}(_' @ Mew = Run « Shorts = |_|l[ Mowve+ = License = Lelp = bl
Lertapt U-L stats for "Results from class of 2 March.", <]
Ees = l A B G D
Item 1 upper 0.00 1.00 0.oa ]
2nd 0.00 1.00 0.0a0
3rd 0.00 0.23 0.00
4th 0.33 0.33 0.00
lower Picl?al:-?e:‘ﬁ:nr quintﬁe:? 0.00
Item 2 upper 0.oa
2nd 0.00
3rd 0.00
4th| o000| 0.00| 0.00 0.
|44 » [M[{Freqs £ Scores £ StatsiF £ < 4] 4|J

We got our mouse to hover above one of the cells with the triangle, and above you
see the result.

If, at this point, we click on the toolbar option to get quintile plots, [lll, we'll get a
quintile plot for those items lucky enough to have a triangle. Should an item not have
a triangle, it won't get quintiled, there will be no plot.

Coming back to row 16, if it's set to yes, all items will have triangles. If it's set to no,
no item will have the triangle.

You scratching your head? Does this make sense? The triangles are either there, or
they're not there, depending on the row 16 setting. If they're there, I'll get a quintile
plot for every item. If they're not there, I won't get any quintile plots at all.

Yes. Now we can tell you this: you can get into the Stats1lul report yourself, and

either delete the triangles, or add them. How? Hover your mouse over the cell, and
right-click on it:
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J Mew » Run = Shorks =[]l Move+ = License » Llelp- %
Lertapt U-L stats for "Results from class of 8
Res = | A B C
Item 1 uppr}! - -q0| 0.
Cuk
2Ny Copy = 0.t
3'% Paste i3 0.
M Ppaste Special... N a.
lowe Insert 7 0.
Insert, .,
Item 2 uppe Delete i 0.
2N Clear Contents 0 a.
3r i3] o,
Iﬂ Edit Comment T
e E Delete Comment 0 g
lowe  chow commert b3 0.
Item 3 uppe« i O.
PP Format Cells.,, ; .
Pick From List. .. = '
3r % Hypetlink. ., b7 0.
4th] .33 a.a7 0.Cc>
] 4[» [m{Fregs £ Scores /4 stat| 4]

The triangles are Excel's way of indicating that cells have comments. Take the
"Delete Comment" option seen above, and the triangle will disappear.

If a cell has no triangle, the drop-down menu seen above will have an option to "Insert
Comment".

In this way you can control the items which are to be quintile plotted. The triangle
means "mark this item for a quintile". No triangle, no quintile.

A couple of questions arise. "If I'm going to insert a comment, what should it say?"

Anything you want. "Love you, Mom", "Don't forget to buy milk", "Hope we whomp
the All Blacks", "Pickable for quintiles". The comment can even be blank, that is, as
long as Excel still leaves the little triangle in the cell's upper-right corner.

"Well, great, but why have a row-16 setting anyway? If I can insert and delete those
little triangles by right-clicking on appropriate cells, why have the row-16 option?"
For convenience. If you're going to plot all or nearly all quintiles, having row 16 set
to yes saves you the onerous task of inserting lots of triangles. On the other hand, if
you're only going to quintile a few items, having row 16 set to no saves the time
required to delete a swag of triangles.

And, then, again: "Why should I worry? I love quintiles. Can't get enough of them.

Triangles R Me! Row 16 is yes, yes, yes forever." But just you wait: there may come
the day when you find Excel refusing to give you all the plots. It's happened to us,
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4.7.3.3

4.7.3.4

and it's a bother -- if you have lots of items, there's a chance that Excel will run out
of chart or font memory, and you won't get all the plots. Having the row 15 option
set to yes (for data tables) increases the chance of running out of memory. Perhaps
keep these comments in mind. Some day those little triangles may turn out to be real
handy.

I love quintiles, put yeesch, those colors! They don't look good at all when printed on
a black and white printer. Not to worry, help is at hand: see the Chart colors topic.

Chart problems

There are a few problems which can arise when asking Lertap to ask Excel to make
charts.

Probably the most common of these has to do with Excel running out of chart and font
resources as it goes about making its plots. For comments on this problem, please
refer to the topics immediately preceding this one.

At times Excel seems to gather too much speed when making charts, and will forget to
apply some of the formatting which Lertap has built in. For example, the name of the
item is always supposed to be in bold face, such as Item1, but Excel can, at times
forget this (perhaps on days when it's feeling meek, not bold?).

Particularly annoying is the sometimes-noted tendency of Excel to scrunch the plots,
to make them squatter than they're meant to be. If you suspect your plots are a bit
on the flat side, or the fat side, or the squat side, then do this: make them again, and
see if that doesn't fix things.

Keep in mind that you can get into Lertap's charts, and change them to your little
heart's content: make new colors, put the legend at the bottom rather than the side,
add or changes titles -- a good way to pass a rainy day, or to avoid doing something
more urgent but less fun.

(For more about colors, see the following topic.)

Be sure to write to us if you'd like to talk about charts. support@lertap.com is us.

Chart colors

It is a fairly straightforward matter to change Excel's standard color palettes.

If you'd like to change the colors Lertap uses to make its quintile plots, histograms,
and group breakout plots, you can. In fact, you can alter Excel's color palettes so
that the changes you make automatically apply to all charts in a workbook. Once
you've colored things in the way you like, you can then pick up the colors used in one
workbook, and carry them over to another workbook.

If you don't have a color printer, you may had the occasion to frown after trying to
print the colored charts made by Lertap, another Excel application, or a program such
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as SPSS. Frown not, fair fellow: use the procedures described here, along with some
experimentation, to pick colors which will print well enough, letting you get by until the
departmental budget has enough funds to buy a color printer.

Here's what to do:

Windows

Go up to the Excel toolbar. Click on Tools / Options and then click on the Color tab.
You should see something similar to the screen snapshot seen below:

T 2|

Wigw | Calculation I Edit I General | Transikion | Cuskom Lisks | Charkt

Zolor | Inkternational I Save I Error Checking I Speling I SECUriEy

Standard colors;

Chart Fills;

[y FEl N
Chart lines: .|i|:| EENEEN

Copy colors From
ILertapuS.xIs j

K Zancel

The Chart lines colors are used in Lertap's quintile plots.

In a quintile plot, the first color encountered in the series of eight Chart lines boxes is
used for the first option trace line. At the moment, the first box has a dark blue color
-- this color is generally quite okay. It looks fine on screen, and tends to print well on
a black and white printer.

The second color in the series is one which Excel refers to as pink. It's a fairly dark
pink, another color which is okay on screen, and rather acceptable when printed in
black and white.

The third color, yellow, can be a problem. It may look okay on many computer
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monitors, but it definitely tends to wash out when sent to a black and white printer.
The same can be said, to a lesser extent, of the turquoise used as the fourth color.

To change these colors, click on them, and then on the Modify... button. Pick a new
color, and see how you go. Note that the changes you make are "live"; as soon as

you've changed a color, and clicked on OK, the new color will appear on respective

charts.

The scatterplots made by Lertap use the color sequence seen in Chart lines. The
"blips" used in the scatterplot use the first color (dark blue unless you change it).

The blue seen in the bars of the Excel histograms made by Lertap is a default
Standard color. It's the sixth box in from the left of the second Standard colors row.

Lertap's PlotBreaks charts have bars which use the seventh color in from the left-
hand side of the Chart lines series (looks like teal).

The boxes in Breaksbw box and whiskers plots use another default Excel color -- in
this case, the second color in from the left-hand side of the last Standard colors row
(looks like some shade of cantaloupe).

To copy the colors set in one Excel workbook to the workbook you're currently working
with, choose the workbook having the desired colors in the little Copy colors from box at
the lower-left of the screen. Above you see Lertap5.xls displayed in the box, but this is
only an example, and probably not a good one as the Lertap5.xls workbook uses
Excel's default color assignments.

Macintosh

Mac users access Excel color settings by working from the application toolbar: with
Excel the active application, click on Excel / Preferences and then choose the Color
option. Selecting colors on a Mac can be great fun: just pick the right crayon from
the box, if you please.

Blueberry
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4.8

4.8.1

(The Mac crayons are an optional display; the default display for the Mac color
chooser is the same as that shown above for Windows users: boring, but practical.)

Move Menu

The Move+ menu permits columns to be copied from/to Lertap's main information
worksheets. A column in the Data worksheet may be copied to the Scores worksheet,
or, when it exists, to the DAT worksheet.

The Data worksheet is created by users. The Scores worksheet is created by Lertap
when the Elmillon programis run. The DAT worksheet, in turn, is created when the
"Output item scores matrix" is selected from the Run menu.

To find out what the Move+ menu's options do, click on the topics shown in the box
below:

Mowe+ - ‘J License = Lelp = | |

Camments

=

Copy a Data column to the Scores worksheet,

| Il |

Copy a Scores column to the Data warksheet,
Copy a Data column to the DAT worksheet,
Recode a Daka column,

ZH Apply a special Scores worksheet Formula,
Ipdate the Scores worksheet's correlations,

Lelp

=T -

The manual briefly discusses the Move menu in Chapter 10 (in the printed manual, see
p. 173). However, the manual's discussion is limited to the first two Copy options
seen above -- the other options were added after the manual was printed.

Copy Data column

This option copies a designated column in the Data worksheet to the Scores
worksheet.

The columns of the Scores worksheet may contain only numeric data. Before Lertap
will copy a column from the Data sheet to Scores, it makes sure only humbers are
found in the column to be copied.

Why will users want to copy columns from Data to Scores? There are a few reasons.

One of the most common reasons is to correlate the values found in a Data column
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4.8.2

4.8.3

with the values found in a Scores column. For example, the Data worksheet may have
a column with SAT test scores; these are to be correlated and scatterplotted with the
test scores produced by Elmillon, as found in the Scores worksheet. Copying the
respective Data column to the Scores worksheet will automatically correlate the Data
column's scores with the other scores made by Elmillon, and open the door to use of
the Scatterplot icon on Lertap's toolbar.

Users wanting to carry out external criterion analyses sometimes have entered the
criterion scores in one of the columns on the Data worksheet. These scores must be
moved over to the Scores worksheet before they may be used as an external criterion.

Users sometimes want use Lertap's Eight Ball to export the information found in the
Scores worksheet to other data analysis programs, such as SPSS. Before doing so,
they often want to copy over columns from the Data worksheet.

When a Data column is copied to the Scores worksheet, Lertap doesn't know what to
put in the MinPos and MaxPos cells after it has been copied. It writes "Unknown" in
these cells, leaving it to users to put in proper values. (MinPos and MaxPos values are
required by some of Lertap's routines, such as the external criterion routine; if Lertap
requires these values, it will ask for them.)

Copy Scores column

This option takes all the scores found in a selected column of the Scores worksheet,
and copies them to the first empty column found in the Data worksheet.

There are at least a couple of reasons why users want to do this. First, users may
want to export the Data worksheet for use in another application, such as, perhaps,
SPSS. However, before doing so, they'd like some of the columns in the Scores
worksheet to be appended to the Data worksheet.

At other times, users may want to delete the Scores worksheet, perhaps simply to

save disk space. Before doing this they'll sometimes copy one or two of the Scores
columns to the Data worksheet.

Copy Data to DAT

The DAT worksheet is a very special one. It's created when the option to output

item scores is taken from the Run menu. The DAT worksheet is most likely to be used

in conjunction with the Bilog and Bilog-MG computer programs.

When it's first created, the DAT worksheet contains just two real bits of information:
some sort of record ID, and a string of zeros and ones representing item scores.

This is ordinarily sufficient for the Bilog program, but users of Bilog-MG often want to
have more data in the DAT file. For example, they might want some sort of group
identification code between the ID field and the string of item scores.

If the group identification code has been included in the Data worksheet, it may be
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copied over to the DAT worksheet using this option. In fact, any column in the Data
worksheet may be copied to DAT. As columns are copied over, they're added after
the ID field. Lertap makes an attempt to keep track of the format of the DAT records
by including a Fortran format statement at the top of the DAT worksheet. This
statement will usually not be adequate for Bilog-MG -- it's meant to be used as a
guide.

Let's look at an example, a data set having a Data worksheet as captured here:

Ed Microsoft Excel - LRTPQuizWithExtraColumns.xls :”E'E'
File Edit “ew Insert Faormat  Toaols  Data  Window  Help - 8 X
® L pew~ BB pun~ 2 [ |20 [l Move+ - € License~ Lelpv
1 2z 3 4 5 6 7 8 910111213 14 1.~
1 Modifield LERTAPZ Quiz Data set (22 September 2003).
2 Record ID Group Q1 Q2 Q3 Q4 Q5 Q6 Q7 QB Q9 Q10 Q11 Q7
3 1 9 2 CoCc DB A B A|C A D Z
fa 2 321 2 B A C A A B E|B E ] A, C
5 3 26 1 - E D A B B A|B F ] ] C
&) 4 27 3 ATE A A B C A|B A Z C
7 £ 21 3 AE CB B C AR A A A,
3 G 59 1 B E CT A B B E|B ] A, C
0 747 1 AE C A B B E|C B A D i
10 g 42 1 4 E D A & B E B B D A
11 9 5§ 2 4 E D A& B B E B B D A C
12 10 51 1 4 E C A B B E B B D A C
1= 44 An — n ™ — n n n n r 1 T
M 4 » M]\Data/CCs /Fregs £ Scores / Statsif |« r r v
Ready

The Data worksheet has ID information in its second column, some sort of Group code
in column 3, and item responses starting in column 4.

There were 25 cognitve items, each scored on a right/wrong basis, with one point for
the right answer.

After going through the usual process of using the Run menu to "Interpret CCs lines",

then "Elmillon item analysis", then "Output item scores matrix", the DAT worksheet
looked like this:
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Ed Microsoft Excel - LRTPQuizWithExtraColumns.xls

File Edit “ew Insert Faormat  Toaols  Data  Window  Help - 8 X

® L Mew~ BB pun~ 2 [l [0 [l Move+ - €D License~ Lelpv
1 2 3 =

1] {2h1,1%,2541) I 7

Z 9 O00o010001000001000a000o000

3 |31 0011011101111000110010000 przvon

4 26 0101110101011111001000100

5 27 1101100100011111001000000

6 21 1110100100101110111000110

? 52 011111110111311011110100111

8 47 1111111010000001011010101

9 |4z 1101011111101111111100111

100 |55 1101111111111101111010101

11 /51 1111111111111111111110111

17 |20 0010100111110110011000100 -
W4 ] ERateaE 1 Sateah ] itate S DAT /[« | V[
Ready

The Move+ menu was then used to "Copy a Data column to the DAT worksheet" as we
wanted to bring over the Group code from column 3 of the Data sheet. After doing
this, the DAT file changed, as shown below:
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Ed Microsoft Excel - LRTPQuizWithExtraColumns. xls

=13
File Edit “ew Insert Farmat Toaols  Data  Window  Help - ® X

by Mew* 'y run~ 2] [ (I Move+ ~ €D Licsnse v Lelp v

1

{2h1,1%,I1,1%,2541)

9
31
26
27
21
59
47
42
10 =5
11 =1
12 |zo

L ) ]| O ) P L) P

Ready

MR DD

3

00000100010000010000a0000
0011011101111000110010000
0101110101011111001000100
1101i100100011111001a00000
1110100100101110111000110
0111111101111011110100111
1111111010000001011010101
1101011111101111111100111
110113131111111101111010101
111131313131111113311111110111
0010100111110110011000100

£ 3 B

Notice how the Fortran format statement has changed? In this case the statement is
in fact correct, that is, as far as Bilog-MG is concerned. However, as more columns
are copied over from the Data worksheet, the format statement continues to use "I"
as a field identifier, which may or may not be correct as far as Bilog-MG is concerned.
For example, we brought over a numeric column from the Data worksheet, prompting
the DAT file to look like this:
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Ed Microsoft Excel - LRTPQuizWithExtraColumns. xls

@ File Edit \iew Insert Format  Tools  Daka Window  Help - 5 X
}( @ Mew - '% :’_7(: Run - %l [ﬂ |_|1[ Move+ - @ License « Lelp~ _
1 2z RN

1 ] (Zh1,1%¥, I3,1%, I1,1%,2541) Il

Z = 2 2 00000100o0l00000i00oooooon

3 |31 2 2 0011011101111000110010000 i

4 zs 2 1 0101110101011111001000100

5 |27 5 3 11011001000111i1i00i000000

6 21 1 3 1110100100101110111000110

7 |52 9.5 1 0111111101111011110100111

S |47 4.5 1 1111111010000001011010101

4z 71 11010111111011131111311100111

10 |55 3.5 2 1101111111111101111010101

11 |51 31 111131113131131311131113113110111

12 |zo 2 3 0010100111110110011000100 -
W 4 > W Staneat 7/ Statesh 7 Ttate wAT 7 ]4] | W[
Ready

Now the Fortran format statement is no longer correct. What Lertap has called an "I3"
field should be "F3" -- in Fortran, "I" is used to denote a field containing an integer; "F"
is used to denote a real number with a floating decimal. But this ain't a real problem.
When you save the DAT worksheet as a text file, you'll end up deleting the Fortran
format statement, and Lertap's minor faux pas will go unnoticed.

How to save the DAT sheet as a text file? Just click here, and read on.

484 Recode Datacolumn

Suppose you had a column in the Data worksheet called "Gender", with entries of F for
female, and M for male. Then, suppose that, for some reason, you'd like to instead
have a code of 1 for female, and a code of 2 for male.

The recode option would be for you.

Suppose you had a Data worksheet, with a column for "Country", with entries such as
Nz, AU, CA, US, DO, and VZ. Then, suppose for some reason you'd like to create a
new column, to be called "Language", with NZ AU CA and US to all be coded EN, with
DO and VZ to be coded SP. (Apologies to CA residents who speak FR.)

The recode option would do the job for you.

Or, suppose you'd like to get group breakouts, with only CA and US selected. You
could use Recode, entering a new code of "Exclude" for all records without CA or US,
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after which you'd go for those breakouts.

Finally, although you know how to use the *tst card to select only certain Data
records, you'd like to just delete Data records with, say, SP in the Language column.
The Recode option could do it.

How it works

You go to the Data worksheet, and click on the Recode a Data column option under
the Move+ menu.

You indicate the column which has the source data, that is, the column with the
codes you want to work with.

The Recode macro copies the column to the far right side of the worksheet. Note the
use of the word "copies" -- the macro does not delete or alter the original column in
any way.

Then, the macro looks at the first entry in the copied column, that is, in row 3 of the
newly-copied column. Let's say it finds a value of NZ. This little snap indicates what
next happens:

| 39 | 40 | 41 2N

YrsComp ¥rsTest Country copy

2.0 3.0 WZ | |
| ]

2.0 4.0 Ch
2.0 4.0 s

Whatsnew? x|

What new code or walue do wou want ko equate to the
walue of 'MZ' in the original column?

K I Zancel

2.5 5.0 Do

The macro adds another new column to the worksheet, immediately to the right of the
copied column.

It then asks you what NZ should become. You enter EN in the little 'What's new?' box,

and click OK. All rows whose entry in the copied column is NZ will then have EN in the
adjacent column, that is, in the recoded column.
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After this the macro returns to look at the next entry in the copied column. It'll find CA
(according to the little snapshot above). You'll be asked what CA is to equate to in
the new column. You enter EN.

And so forth. We might end up with rows looking like this:

| 4 42 |
IIli:|:||_1r‘|trﬁ,.f cnpﬁ_,fll:uuntrﬁ,f recudedﬂ

MZ EM

Ca EM

s EM

M2 EM

W2 SP

W2 SP

W SP

W SP

W SP

W sP

Al EM

Do SP

Got the idea? It's pretty simple (which will reflect poorly on you if you didn't get the
idea).

At the end of this process, the Recode macro leaves you with two new columns: the

copy of the original column, and a column with the recoded values. It's easy to see if
the macro has done what you intended -- just scan down the columns. If the result is
not what you had in mind, just delete these two columns, and start again.

On the other hand, if the result is in fact what you wanted, you might then want to
delete the column which has the copy of the original column. You don't have to do
this, but if you do you'll save a bit of space. There are, after all, only a certain number
of columns which a worksheet may have (256 was the limit as this topic went to
press).

Astute readers might have their hands up at this point: You said you wanted to have
a new column called "Language", but instead you have "Country recoded" at the top
of the new column. You haven't finished, have you?

Correct (ho-hum). We're left with the back-breaking task of typing 'Language’' into the
cell which presently has 'Country recoded'.
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If your ultimate objective is to get group breakouts, and you'd like to exclude all
records with DO or VZ in the original column, you'd respond thusly:

1.0 2.5 M EM

9.5 12.0
4.5 6.0 W I .I
7.0 6.5 bW

Whatsnew? x|

What new code o value do you wank ko equate to the
walue of "WZ' in the original column?

exclude

Ik I Cancel

N5 2.0 b E

You don't have to type the whole word; just 'ex' will do. When the breakouts routine
runs, it will ignore all rows which have been excluded in this manner.

Similarly, if there are records you want to delete, enter the word 'delete’ in the little
box, or just 'del', without the apostrophes. Lertap will set about deleting rows from the
Data worksheet once the Recode macro has worked completely down the original
column.

Please note that Lertap will say No-No! if you're asking for records to be deleted from
Data when your workbook also has a Scores worksheet. There's a very critical
correspondence between the Data and Scores worksheets, and Lertap tries its best to
see that this correspondence is not disturbed.

Herewith all the usual warnings about deleting records from Data: you cannot
recover them. Best to make a copy of the workbook before deleting records,
something you can do by using the New menu.

If you click on OK without entering anything in the little box, the Recode macro will
use whatever value you last entered. This makes it a bit easier to apply the same new
code multiple times.

If the original value is blank, or empty, then, to maintain the blank, press your

keyboard's space bar once, and then click on OK. Otherwise, if you don't want blanks
in the new column, simply enter something in the little box, and, in the blank of an eye

Finally: as you may know, Excel has its own recode facilities, and they're quite
respectable. If you page forward to the next topic you'll see.

© 2003-2005, Curtin University of Technology




Toolbar 190

4.8.4.1 Excel'srecoder

The Recode macro described in the preceding topic is not really a recoder. It doesn't
alter the contents of the original Data column; instead it copies the indicated Data
column, and then lets you create a new column with values, or codes, based on those
found in the original column. This is much more along the lines of creating a "new
variable", or of "transforming" an original variable to a new one (to use terms which

may be familiar to SPSS users).

Excel has Find / Replace options under the Edit menu on its toolbar. This is how these
options looked in June 2006 when running Excel 2003 under Windows XP:

2
Find Replace |
Find what: I LI
Replace with: I ;I
Options =3 |
Replace Al | Replace Find All | Find Mexk I Close |

The Options>> button is what data recoders will want to use:

Find and Replace 7] x|
Find Replace |
Find what: I j | Mo Formak Set | Format... |v|
Replace with: I ;I | Mo Format Sek | Farrmat. .. |v|
within:  [Shest »| I Match case
[ Matkeh entire cell contents

Search: |Bv Rows -
Loak in: IFn:nrmuIas vI Cptions == |
Replace Al | Replace | Find Al | | Find Mezxk I Close |

To give an example of using Excel to recode a column, let's say that we wanted to

change every occurrence of 'F' in a given column to 1"
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To do so, we'd select the column, and then fix up the dialog box so that it looks

something like this:

Find and Replace

Find Replace I

Find what: IF ll | Mo Format Set |

Replace with: |1 j | Mo Format Set |

Within: ISheet "I ™ Match case

[ Makeh entire cell contents
aearch: m
Look in: IFl:nrmuIas vI

Options == |

Replace Al | Replace | Find All || Eind Mexxk I

Close |

If we dared to click on Replace All, Excel would dutifully find and replace all Fs with 1s
in the selected column. We could have selected more than one column -- this is a
quick and effective way to truly recode values over a number of columns.

It is very possible to get Excel to do more. We might have a column with numeric
values, such as "number of years of test experience", and wish to create a new
column with a coded experience letter, such as "H" for high, "M" for medium, "L" for

low, and "N" for none.

Take a deep breath and look below at the =IF statement seen in the Formula Bar:
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E3 Microsoft Excel - Book2 =10l x|

Ej File Edit iew Insert Format  Tools  Data  Window  Help  PDF Createl -3 X
DX w Mew- 58 D Run- 4 shorts - Macs~ {1 (=0 [l Move+ - @) License - Lelp*!
AMN3 - fe =IF(AM3=10,"H", IF{AMI=E,"M" IF{ AM3=0,"L", "N"3Y)
AD | AE| AF | aG | aH AT A aK| AL | am | aN | a0 2
i -
b | b
2 028 Q209 Q30 Q31 Q32 Q33 Q34 Q35 YrsComp YrsTest
3 1 2 2 4 4 4 3 2.0 3.0[L 1
4 | 4 3|3 &5 4 2 4 2.0 4.0/L
S22 1,3 4 4 1 4 2 2.0 4.0 L
6 |32 1|2 &5 3 3 4 0.5 4.0/L
3 12 4 4 2 4 1.0 2.5/L
g4 |2 22 3 &5 1 & 4 0.5 12.0 H
9 2 12 &5 3 1 4 4 4.5 f.0
10/ 2 1 1 &5 4 1 & 4 7.0 &.5|M
11/ 2 1 2 2 &5 1 4 4 3.5 5.E[M
1212 1 1 4 4 1 5 | 4 3,0 5.5
4 4 » HW]\Data{CCs/ |4

_f
4

Ready

The =IF formula does the recoding for us. It says that, if YrsTest (column AM) has a
value greater than 10, then column AN is to have an "H", otherwise, if column AM's
value is greater than 5, then column AN is to show "M", otherwise, if column AM's
value is over 0 (zero), show "L", else show "N".

(Note that we used Lertap's Shorts menu to "Change the referencing style" so that the
column headings are letters, not numbers -- this can often make writing Excel formulas
easier.)

This looks very, very IFfy, you say? Well, among all the nice things we might say
about Excel, one is that there are lots of resources to turn to when help is needed.
You can try Excel's Help, and look up the IF statement (in Excel 2003, Excel Help
returned a nifty example on how to use IF to recode numeric test results to letter
grades, such as A, B, C, D, F). Or, try the internet. Or the local bookstore (perhaps
there's now Recoding Excel Columns for Dummies!). Or even try us at:
support@lertap.com.

4.8.5 Apply aformula

Lertappers sometimes want to create a new score by transforming or combining one or
more of the scores found in the Scores worksheet.

For example, let's suppose that a user wanted to apply a linear transformation to one
of Scores' scores, of a type commonly found in texts and reference books:
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y=mx+b

II n n II

Here, is @ score which already exists, while and "b" are constants. The new

score is "y".
Let's suppose that m=10, and b=5, making the equation

y =10x + 5
Have a squiz now of the workbook below. The original score, "x" in the equation
above, is called Testl, found in Scores column 2. Get out your best glasses, and look
carefully at the Excel Formula Bar, the one which begins with R3C3, and contains a

formula which a user entered: =10*RC[-1]+5.

The RC[-1] is Excel's way of referring to a value found in the same row (R), one
column to the left (C[-1]).

Ed Microsoft Excel - GCdata.xls EI[E|E|

File Edit Wiew Insert Format  Toaols  Data Window  Help - 5 X

¥ Hew~ BT runv 2] shorts+ [l =0 [l Move+ ~ €D License v Lelp v |
R3C3 - _1D*RC[ 1]+5

1 2 4 5 B 4

1 |Leraps Scores wurkaheet last updated on: 29072004, b

2 |Record No. | Testl

3 1 4900 4921

4 2 43.00

5 3 43.00

B 4 55.00

7 5 27.00

g§ 6 53.00

9 |7 2300 r
M 4 » wy Data £ CCS £ Freqs b Scores  Statsif| 4 | | W[

Not everyone likes to work with the R1C1 Excel referencing style seen above in the
Formula Bar. Many users click on Lertap's Shorts menu to change the referencing
style so that columns are labelled with letters, as shown below:
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Ed Microsoft Excel - GCdata.xls

File Edit Wiew Insert Format  Toaols  Data Window  Help - 5 X
¥ Hew~ BT runv 2] shorts+ [l =0 [l Move+ ~ €D License v Lelp v |
3 - & =10"B3+5

A B C D E F B

1 |Lerap5 Scores worksheet, last updated on: 29072004,

2 Record No.|Testl

3 1 4900 4921

4 2 43.00

5 3 43.00

B 4 55.00

7 5 27.00

g§ 6 53.00

9 7 230N hd
M 4 » wy Data £ CCS £ Freqs b Scores  Statsif| 4 | | a8

Notice how the formula has changed to =10*B3+5? B3 refers to the cell where "x",
the original score, is found.

Both of these formulas (formulae) say the same thing -- they just use different
referencing styles (you can pop back and forth between the referencing styles as
much as you wish; the Shorts Menu makes it easy to do this).

Okay? We've got a user who wants to make a new score by multiplying the original
score, Testl, by 10, and adding 5 to the result.

S/he begins by selecting the cell immediately to the right of the first Testl score, and
then enters the formula by actually typing it in, starting with the equals (=) sign.

After typing the formula, the user presses the <Enter> key, and Excels displays the
value of the new score, which in this example is 495.

If this is what's wanted, the user then selects the cell with the new formula by
clicking on it, cruises up to the Move+ menu, and clicks on "Apply a special Scores
worksheet formula”. Your beloved little Lertap then applies the formula to all other
original scores, determines the descriptive statistics related to the new score, and
updates the correlation matrix found at the bottom of the Scores worksheet, lo:

© 2003-2005, Curtin University of Technology




195

Lertap 5 Help

4.8.6

Ed Microsoft Excel - GCdata.xls
File Edit ‘Wiew Insert Format Tools Data  Window  Help - 7 X

b @ Mew = B ¢ pun - %J, Shorks - [ﬂ, 2o [l Movet - @ License = Lelp = _
AERA - f Correlations
Fiy C ] E F =]

1 Lertap5 Scores worksheet, last updated on: 29072004,

2 Record No.| Testl| NewScore
B438 B4G 51.00 515.00
B49 BA7 49,00 49500
B50 E43 49,00 49500
B51 649 4400 44500
B52 B49 49
B53 Min 15.00 165.00
B54 | Median 45 00 455.00
B55 Mean 4357 440.70
B5E | Max 59.00 59500
B57 | 5.4d. g8.22 g2.18
B58 |var. Bf54| B754.25
G539 |Range 44 00 440.00
GE0|ICRange 12.00 120.00
661 | Skewness | 06D -0.60
BE2 kurtosis -0.04 -0.04
B63 MinPos Q.00 2.00
G664 MaxPosg B0.00 B05.00
BES Cnrrelatinns_
BEE Test!  1.00 1.00
667 MewScore 1.00 1.00
BG5S average  1.00 1.00 =

M 4 » vy Data £ CCS {Frens b Scores / Stats1 |4 | | v

The label given to the new score, NewScore, may of course be changed.
Don't like the results? Select the new score's column, delete it, and start again.

Want to know more about working with formulas in Excel? Look for assistance in Excel
Help (there's lots -- you might start by searching Excel Help for "create a formula").

Update correlations

This option refreshes part of the Scores worksheet -- the part where the correlations
appear, which is always at the bottom of the worksheet.

You might want to use this option after you have deleted one of the columns in the
Scores worksheet. When a Scores column is deleted, the correlations become messy,
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4.9

4.10

with Excel tending to display REF# messages, or something equally ugly. Updating the
correlations via this option will clean things up.

Remember that deleting rows in the Scores worksheet is a big no-no. If a row is
deleted, Lertap loses track of what's what in terms of the data, and who's who.

You may delete the whole Scores worksheet, and you may delete one or more columns
of scores without affecting Lertap's internal data structure. But don't delete any of
the rows, okay? Promise?

Note: this option was added August 2003, becoming active in Version 5.25.

The Eight Ball

Q Lertap's Eight Ball is used to reformat a selected worksheet so that it may be
more easily used in another application, such as SPSS.

A worksheet is selected simply by making it active; this is often done by clicking on
the worksheet's tab. (Click here for an example.)

The worksheets most often candidates for export are Data, Scores, and IStats. All of
these worksheets have two rows for headers at their top. The Eight Ball strips off the
uppermost of these two.

The Scores and the IStats worksheets have more extra rows at their bottoms. The
Eight Ball sees to it that these rows are also stripped off.

Then, after stripping appropriate rows, the Eight Ball saves a copy of the selected
worksheet in Exceld4 format. It uses this format as it's a simple one, now a rather old
one, a format which other systems generally have little trouble reading.

The name of the new worksheet created by the Eight Ball is always XL4Data.xls.

A fairly extensive discussion of using the Eight Ball may be found in Chapter 9 of the
manual (refer to pp. 143-144 if you have the printed manual). Additional mention may
be found in Chapter 10 (p. 181 in the printed version).

License Menu

A license, in the case of Lertap 5, means a permit to use the software. Without a
license, users can use Lertap 5 for only a certain number of days. For example, the
"30 Day Trial Copy" of Lertap 5, available at www.assess.com/software/lertap.htm, will
run for 30 days, and then lock. Users must purchase an unlock code in order to
continue to use Lertap. The License Menu makes it possible to apply for an Unlock
Code.

The License Menu seen on your computer will probably resemble this one:
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ILicerse ~
Comments
Display current license status,

Apply for a license,
Unlock Lertap,

Set up the license transfer process,

Finish the license transfer process,

Help

Click on the menu options shown above for more information.

4.10.1 Display current status

If your computer does not yet have a license to use Lertap, a message similar to the
one below will appear when you click on "Display current license status".

Lertap b license information.

yoll have not yet obtained a license to run Lertap 5; at the moment you're purring along with the
trial wersion.

There are 23 days remaining in your trial period.

Yol can apply for a license at any time, Once you have one, Lertap wil run for an unlimited tme,
Without a license, Lertap will stop working when the frial period ends.

On the other hand, if your computer has a valid license to use Lertap 5, you should
see a message similar to this one:
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Lertap 5 license information.

Your Lertap S license is fully paid up, Lertap is unlocked on this computer, ready and raring to go.

Should you encounter any problems, please send an email message to support@lertap.com

Once you have obtained a Lertap 5 license, it is possible to transfer the license to
another computer. Information on how to do this may be found under the "Setup the

license transfer process" option.
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4.10.2 Apply for license

A license for Lertap 5 is obtained by making application to ASC. Click on the "Apply for
a license." option, and a screen similar to the following should appear:

Unlock Lertap - 30 days left in the trial period.

To unlock Lertap 5, e-mail or fax the blue codes below to Assessment
Systems Corporation, in St Paul, Minnesota. ASC will reply with pro-
duct ordering instructions. The Unlock Code will be sent once
payment has been received.

Our email address is: sales@assess.com

Our fax number is: +1 651 647-0412

Session ID: 278586114 Computer ID: 2105863

Copy ID's o Clipboard

When you receive a reply, re-open this window and carefully enter the
unlock code in the box below. Then click OK.

Unlock Code:

. Close |
e |

Send an email message to Assessment Systems Corporation with the Session ID and
Computer ID codes, and ASC will respond with instructions on what to do next. In
some cases the Unlock Code is sent directly, but usually ASC will request an order,
with payment, before the Unlock Code is emailed back.

Note that it is also possible to fax the Session ID and Computer ID numbers to ASC;
the fax number is +1 651 647-0412 (ASC's office is located in St. Paul, Minnesota, U.
S.A)).

This button shows on the form above. It
Copy ID's to Clipboard makes it easier to copy the two ID
numbers to an email message.

Please allow from one to five days for ASC to respond to your email or fax.
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4.10.3 Unlock Lertap

A message somewhat like the one below may be expected when the "Unlock Lertap"
option is chosen:

Thanks! g|

_ i ) Right - we'll put Lp the same form used to apply for a license.

Mow oLl type in the spedial unlock code obtained from Assessment Systems Corporation,
and then that should be it wour copy of Lertap should be unlocked, ready to run without
arry ime limit,

Click on OK, and a familiar form will reappear (this is the same form used to apply for a
license):
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Unlock Lertap - 23 days left in the trial pericd.

To unlock Lertap 5, e-mail or fax the blue codes below to Assessment
Systems Corporation, in St Paul, Minnesota. ASC will reply with pro-
cduct ordering instructions. The Unlock Code will be sent once
payment has been received.

Our email address is: sales@assess.com

Our fax humber is: +1 651 647-0412

Session ID: 278586114 Computer ID: 2105863

Copy ID's to Clipboard

When you receive a reply, re-open this window and carefully enter the
unlock code in the box below. Then click OK,

Unlock Code: |16771948 OK

Close
— Help |

The Unlock Code is typed into the waiting box, as seen above (in red). If the code is
correct, another message appears:

Done! Thark you, Your license is installed.

The Lertap 5 license has now been installed. It may be transferred to another
computer, if wanted. Information on how to do this may be found under the "Setup
the license transfer process" option.
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4.10.4 Setup license transfer

License holders sometimes wish they could shift their base of operations, getting
Lertap to work on another computer without having to purchase another license. Can
do? Yes. This topic explains how.

The process of transferring a Lertap 5 license from one computer to another begins on
the target computer. That is, the process is started on the computer which is to
receive the license. In order for this to be possible the computer which is to receive
the license must first be installed with the 30 Day Trial Copy of Lertap (click here for a
reminder of how to do this).

Once the target computer has been set up with the 30 Day Trial Copy, clicking on
"Setup the license transfer process" will produce a message similar to this one:

Start license transfer. g|

P Ckay, what you're going to do is transfer a Lertap license that you already have on
“-'\r/ another computer to this computer, To get started, please insert a blank floppy disk. into
Drive A of the computer you're Lsing right nom.

Then click Ok to get the license transfer process started, and the transfer file will be written
to Drive A,

At this point, a floppy disk is inserted into Drive A: of the target computer. A file is
written to this disk, after which the disk is taken to the other computer, the one from
which the license is to be transferred.

The disk is inserted into the other computer's Drive A:, and then the "Finish the license
transfer process" option is taken from that computer. Another file is written to the
floppy disk, which must then be taken back to the target computer, and once again
inserted into its Drive A:. Then, the "Finish the license transfer process" option is
taken on the target computer. This completes the license transfer. After this, the
original computer no longer has a license.

4.10.5 Finish license transfer

Please refer to the "Setup the license transfer process" topic.

4.11 Advanced Toolbar

Lertap has what's referred to as an "advanced toolbar".

Here's a picture of it, as seen on the Windows version in January, 2005 (the one you
see on your computer may differ a bit, that is, if you try to activate it -- please note
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that Macintosh Excel sometimes has a problem with this toolbar, and may fail to
display it):

by @ Mew ~ B % Run - |‘_~E:,i{ B %l Shorts = [ﬂ w0 [l Movet - GI License * Lelp -

This toolbar has two special icons immediately to the right of Run. The first one, the
magnifying glass, unhides and hides the Sub worksheets. Of course, it's always
possible to hide and unhide Excel worksheets; this little button simply makes the job
easier.

The next icon to the right, the bell, is used to run Elmillon for just a single subtest.
This icon is referred to as the "Liberty Bell" in the manual's Chapter 10. (Elmillon is
usually accessed via the Run menu, where it's advertised as "Elmillon item analysis".
When you activate Elmillon via the Run menu, all subtests are processed.)

Before leading into why these two new icons are sometimes useful, to some, we
should mention that the behaviour of the first icon on the toolbar, the X to the left of
the yellow smiley face, is changed from normal. This is the "delete worksheets" icon.

Click here to be reminded of how the X normally behaves. When used from the
advanced toolbar, the X does not delete the Freqs, Subs, and Scores worksheets.

We should also mention that the behaviour of the Run menu's "Interpret CCs lines"
option is different when it's accessed from the Advanced Toolbar. You have the
chance to skip the subtest corresponding to each *col line, or "card", as shown below:

Lertap 5

About ko parse the #COL card: *eal (£3-c27)

(04 | Cancel |

A click on the Cancel button will cause Lertap to skip to the next *col card, without
doing any processing.

Please read on into the next topics to get a grasp of why some people use the
advanced toolbar (some of the time), and how they get it to show.

4.11.1 Advanced toolbar: why?

Perhaps one of Lertap's greatest strengths lies in its ability to fairly easily attach
weights, or points, to each one of an item's responses. The *mws line is the way
multiple weights are usually applied; mws stands for "multiple-weights specification".
*mws "cards" live on CCs worksheets.

What many people do not realise, no matter how often they pull the Lertap manual
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down from their bedside table for a relaxing read before sleep, is that it's possible to
change item weights without changing the control lines in the CCs worksheet.

Let's say this is what you've done: you've set up a nice CCs worksheet, and used the
"Interpret CCs lines" option from the Run menu, after which you run "Elmillon item
analysis", again from the Run menu.

You look at the output and realise that there's a need to re-weight some of the items.
In fact, your need is so special, you're not even sure how you'd go about creating the
*mws lines which seem to be required.

What you need to do is roll up your sleeves, perk some fresh coffee, and get into the
depths of a Sub worksheet. You can poke any weights anywhere -- once you have a
look at a Sub worksheet, it will (hopefully) be obvious what to do.

Here's a snippet from a Sub worksheet:

B, E [ O E F other
[ oo | oo | too [ o0 [ oo | too | | | [ [ 1m0 |

What we're looking at here is the weights array corresponding to an item from a
subtest having Res=(A,B,C,D,E,F). The item could be an affective one; it could be a
cognitive one -- the format of the array is the same. The numbers in the boxes, all
1.00 in this case, correspond to the number of points a person will get if s/he chooses
one of the options, A through F.

There are four empty boxes for this item -- they'd also have weights (points) if the
item used more response codes.

What's "other"? It's the number of points a person gets if her/his response to the item
is not A, B, C, D, E, or F. The person may not have responded at all, in which case
there might be a blank in the Data worksheet for this person on this item. Many times
scanners will record unanswered items, or "funny" answers, as an asterisk (for
example, when a person has shaded in more than one bubble on the answer sheet).
Blanks and asterisks are caught by Lertap's other category -- in fact anything which is
not one of the six recognised response codes for this item, A through F, will be classed
as "other" in Lertap.

Consider again the weights array above. It's essentially saying that a person will get
1.00 points, no matter how s/he responded, or nhon-responded, to this item. Even
unanswers get a point. Crazy? No, not exactly. There are times in the life of test
scorers when it's necessary to do this.

Put this "crazy" scoring aside -- it's unusual, yes -- but what we want to point out is
that you get can into a Sub worksheet, and poke away at the item weights. Any
number, positive or negative, may be placed in any of the weights boxes.

True: *mws cards may be used to accomplish the same thing. In Lertap version 5.25,
released 8 August 2003, the power of the *mws card was increased so that it could
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be used to get weights into the "other" category, as exemplified here:
*mvs cl2, 1, 1, 1, 1, 1, 1, other=1

An *mws line such as this will result in the same weights array seen in the boxes
above. (For more examples of other= in action, use the Index, or Search for other=.)

This being the case, it is nonetheless true that some people have a preference for
launching their response weights from within a Sub worksheet. The advanced toolbar
is for such users.

4.11.2 Advanced toolbar: how use?

To review, the advanced toolbar has two more icons than the normal toolbar. They
appear immediately to the right of the Run menu, as seen here:

Run~ [ L

The magnifying glass unhides or hides the Sub worksheets. It's called a "toggle"; it's
an on-off switch.

The Liberty Bell calls in Elmillon, the item analysis program. To use it you must have a
Sub sheet open.

Say, for example, that you've been changing weights in a Sub worksheet called Sub3.
You're a good scout -- you've gone to Excel's File menu, and saved Sub3 after making
the changes. Now you click on the Liberty Bell. In comes Elmillon; out come your
results: a new column is added to the Scores worksheet, and then those lovely Stats
reports are created, Stats3f, Stats3b, and, if Sub3 corresponds to a cognitive test,
probably Stats3ul too. (If these Stats3 reports existed before, they will be
overwritten.)

You bewdy.

You look at the results. Hmmm ... maybe give more points to option D on item 21.
You return to Sub3, scroll down to item 21, and increase the number of points
corresponding to option D. You save the worksheet. You tickle the Liberty Bell.
Another column is added to the Scores worksheet -- you can compare the new scores
with the last ones. And once again you get all the Stats3 reports.

Another way to go about this: make a copy of Sub3. Call the copy (say) Sub3B.
Make the changes in Sub3B. Maybe even change the Subtest Title at the top so the
new score will have a new moniker.

Then, with the Sub3B sheet in focus, ring the Liberty Bell. You'll Scores again (onya!),

and now you'll have Stats3Bf, Stats3Bb, and Stats3Bul (?) reports to look at. (The
Stats3f, 3b, and 3ul reports from the last run will remain unchanged.)
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You bewdy Newk!

4.11.3 Advanced toolbar: how show?

How to get the advanced toolbar to show? Go to the System worksheet. Change the
UserlLevel setting in row 7 to 2. Save. Close Lertap. Reopen Lertap. The advanced
toolbar should be there. Write to us if you have probs: support@lertap.com; ring the
bell if you don't.

4.11.4 System Worksheet

The System worksheet is one of the worksheets found in the Lertap5.xls workbook --
you can see its tab down towards the bottom of this screen snapshop:

Ed Microsoft Excel - Lertap5.xls E@@

@ File Edit Mew Insert  Format  Tools Data  Window  Help -0 X

by @ Bew - ﬂ Bun - %‘I, Shorts = [H_l 25 |l Movet - 9 License = Lelp~

Welcome to Lertap 5. | T

To set up a new workbook, use the New drop-down menu aption above,
to the right of the yellow smiling face.

To work with data you've already set up, use Excel's File menu to find and
open the relevant workbook. The Eile menu is usually seen on the menu
bar at the very top of the screen.

How to use Lertap? Try the resources awvailable via the Lelp option on the
toolbar, or visit us at:

wiwwy lertap. curtin. edu. ag

Drop us a note if you have questions. Cur email address is given below,
Messages are most welcome, Enjoy.

supporti@lertap. com

| Z001-2002, Curtin University of Technology |

M 4 » ) Comments { Data / CCs / Syntax 4 Problems 4 Systern |« | | v|[
Ready

The Comments worksheet is displayed above. To see the System worksheet, just
click on its tab.
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The System worksheet looked like this as of February, 2005:

J}( () Mew - B ¢ Run - &) Shorks - g = (Il Move+ ~ € License = Lelp -

1 These are Ler‘tapé systemn settings. Prefent Alluswed Usﬁal
2 Change them only if vou understand them. setting: | settings: | setting:
3 |Mame of sheet where data records are found: Drata Data Data
4 |within the data sheet, the nurnber of the first data row is: 3 3 3
S |Mame of worksheet with LertapS control "cards": CCs CiCs CiCs
& |Should Freqs sheet be standard output (highly recormmended)? YES ves / no yes
7 |User level {1 is for everyday use; 2 is advanced). 1 1lorz 1
3 |Rescale histogram when longest bar has how many cases? 200 >0 200
9  |Should brief item stats sheet be output? YES YEs / no VES
10 [Should upper-lower stats sheet be output for cognitive tests? YES ves / no VEs
11 Minimum percentage score for "mastery” level: 70 10 to 99 70
12 | Percentage in Upper & Lower groups: 27 =0 27
12 | Number of "upper-lower" groups: 5 Zto 5 z
14 | Primary (first) quintile plot: & & or B &
15 | Should quintile plots include a data table? no ves / no no
1& | Mark all iterns as pickable for quintile plots? YES ves / no yes
17 [Mumber of passes The Spreader is to make, 2 1or2 2
158 |Use experimental features {generally not recormmmended). no ves / no no
19 [Ttem difficulty type (1=proportion; 2=mean; 3=mean/max wt.). 3 1,2, 3 3
20 [Should tetrachoric correlations be output? no yes /s no no
21 [Interitem correlation diagonal value {1=1.00; 2=5SMC). 1 laorz 1
22 |&re eigenvalues (latent roots) to be extracted? YES yes /S no VES
22 |Should a Bilog-MG DAT worksheet be created? no yes / no no
24 [Should an RCALIBRE worksheet be created? nio yes /no no
25 [(Empty.)

I{T{ [» w1 cComments £ Data £CCs £ OIdCCs £ Syntax £ Problems ) System /’7 I 1 |

If you're looking at this page using an interactive version of Lelp (not a printed PDF
version), you should find that some of the rows above may be clicked on -- many of
the rows hyperlink to corresponding Lelp topic pages.

If the row of interest to you does not hyperlink, you might try referring to the manual

for a suitable discussion; as an example, Row 12, the percentage of N found in upper

and lower groups, is not discussed in Lelp: see Chapter 10 of the manual (look at page
166 if you have the good fortune of having a printed copy of the manual).

We used to ship Lertap with the System worksheet hidden in order to discourage less

experienced users from fooling around and getting into trouble. Trouble is especially
likely to result if the settings in Rows 3, 4, and 5 are altered.

© 2003-2005, Curtin University of Technology




Toolbar 208

If one of the Present Settings is changed, sometimes the Lertap5.xls workbook has to
be closed and then re-opened before the change will be effected. However, numerous
settings take effect immediately, and do not require closing Lertap. Among these are
the settings seen above in Rows 12 through 17, and in Rows 19 through 24 -- if you
alter the column 2 setting in one of these rows, the change will take effect without
having to close Lertap and then re-open it. (But don't read too much into this. If, for
example, you change the item difficulty calculation method via row 19, the item
difficulties you've already obtained will not change until you once again use the Run
menu.)

Note 1 inserted May, 2005: a "production mode" capability was added to Lertap, with
relevant options set in rows 26 through 29 of the System Worksheet. A simple click
here will take to you the corresponding topic. (The row-position of these options
changed after the following was inserted.)

Note 2 inserted July, 2005: support for response-similarity checking (is s/he cheating
on you?) was added, with relevant options set in rows 25 through 27 of the System
Worksheet. A simple click here will take to you the corresponding whatchamadoodle.

5 Input & Output

Data analysis systems ask users to do at least three things: input information,
describe how the information is to be analysed, and, when ready, signal that the
analysis should start.

There are always some constraints on how things are to be done. Lertap 5 is no
exception; it uses Excel to accomplish much of its work, but not just any Excel
workbook will meet Lertap's requirements.

Lertap wants its Excel workbook to have a worksheet named Data. This is where the
answers respondents have given to test or survey items are recorded. Lertap wants
its description of how the information is to be analysed to be expressed as lines in
another worksheet, one named CCs.

The Data and CCs worksheets are referred to as "primary" worksheets. It's the
information from these two worksheets that enables Lertap to go about the business
of creating its output: the various reports found in worksheets such as Statsif,
Statslb, and Scores -- these worksheets are referred to as "secondary" worksheets.
Users create the primary worksheets; Lertap makes the secondary ones.

The following topics get into some of the specifics of Lertap's primary and secondary
worksheets.
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5.1

Related tidbits:

For the definition of a Lertap workbook, please click here.

For information on how to create a new Lertap workbook, simply click here and you'll be
whisked away to our discussion of the Lertap toolbar's New menu.

Lertap workbook def.

A Lertap 5 workbook is an Excel workbook with the particular features mentioned here.

A Lertap 5 workbook will always have at least two primary worksheets: one of these is
named Data, the other is named CCs.

The Data worksheet's top two rows are reserved for titles. The first row may contain
any text; it's used as a means of briefly describing the data found in the worksheet.
For example, the first row might say "Data collected 10 March 2003 in Psych 501",

The second row of the Data worksheet contains column headers. For example, if the
first column of each data record is some sort of ID field, then the contents of the
worksheet cell formed by Row 2, Column 1 might be "ID Number". If responses to the
first item are found in column 5 of each data record, then the contents of the
worksheet cell formed by Row 2, Column 5 might be "Item5".

Data records begin in Row 3 of the Data worksheet.

If the first column of any row in the Data worksheet is empty, or contains a zero, then
that is considered to be the end of data. (Users sometimes use this fact when they're
testing their CCs lines to make the test go faster, a blank line may be inserted after,
say, 10 data records -- this stops Lertap from reading all the data records.)

If the first column of a row in the CCs worksheet is blank, then that is considered to
be the end of the CCs lines -- Lertap will not read beyond this line. (This is useful
when a user only wants to have the Freqs worksheet produced -- in this case the first
CCs line will be *col, and the second line will be blank -- Lertap will produce its Fregs
worksheet, and nothing else.)

Ideally, a Lertap 5 workbook has its default font set to Verdana, with the CCs
worksheet being an exception in that it may at times make use of the Courier New
font.

Lertap workbooks may have a number of secondary worksheets in addition to the
primary ones. Examples of secondary worksheets are Freqs, Statsif, Statslb, Scores,
and so on. Secondary worksheets are usually the result of applying a Lertap or Excel
function; for example, the "Elmillon item analysis" option on the Run menu reads data
records from the Data worksheet, a primary worksheet, and produces such secondary
worksheets as Stats1f and Stats1b.

(For a related topic, see Deleting secondary worksheets.)
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Lertap workbooks may also have other user-created worksheets. For example, in data
sets with more than one subtest, or scale, users will sometimes create a codebook
worksheet which keeps track of the location of the items comprising the subtests or
scales.

Note that a Lertap workbook does not include the Lertap toolbar. It bears mentioning
that the Lertap5.xls file is indeed a Lertap workbook, but, if someone uses the term
"Lertap workbook", they are not necessarily referring to Lertap5.xls. We could say
that the Lertap5.xls workbook is a very special Lertap workbook. Why? Because the
Lertap5.xls workbook includes the Lertap toolbar, something no other Lertap workbook
will have.

52 Data sheet

The name of the Excel worksheet where data are recorded for Lertap analysis has to
be "Data". The first two rows of the Data worksheet are for header information, as
described in the definition of a Lertap workbook.

Have a look at the top of a typical Lertap Data sheet:

1 2 3 4 5 6 7 8 e

1 Data collected from principals and teachers, April 2003.

2 ID Position Experience Gender Q1 Q2 Q3 Q4 Q!
3 A 3 2 2 4 3 4 4 4
4 B 3 1 2 2 1 3 4 3
5 C 1 3 2 4 2 4 4 4
6 D 1 2 2 3 3 3 3 3
7 E 1 3 1 3 2 4 4 4
8 F 1 3 1 2 2 3 4 4
9 ] 1 2 2 4 3 2 4 3
10 H 1 3 2 4 3 3 4 4

Row 1 is a general "header", or title, which can contain any information you wish,
including nothing at all. Whatever is typed in this row will not appear anywhere else;
Lertap doesn't read this row. This row is for your own use -- we use it to provide a
brief reminder of the information contained in the Data sheet.

Row 2 also has header information. Each column has been given a header, or label:
ID; Position; Experience; Gender; Q1; Q2; and so on.

For your information, the CCs sheet corresponding to this workbook had these two
lines:

*col (ch5-c64)

*sub aff, res=(1, 2, 3,4)
Item responses begin in column 5 of the Data sheet, and continue through column 64.

Lertap will use the labels found in row 2, columns 5 through 64, as item IDs. That is,
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the ID for the first item will be Q1; for the second item Q2; ... and Q60 for the last
item (not shown above).

Item IDs can be anything, and in theory can have any length. However, we strongly
suggest that items IDs be short -- not greater than 8 characters in length. Valid
examples of item IDs: Item1l; Preg.2; Soal3; Ques2b; SD204; Likrt17a. Having short
item IDs makes parts of Lertap's output easier to read; for example, the Statsif report
has a section which looks like this:

item difficulty bands
00 qoz
A0:
20
.20
00 01 02 09 Q11 Q14 Q18 019 Q20 Q21 Q25
2000 03 04 06 Q7 Q10 Q12 Q15 Q17 Q24
60 g8 913 Q16 Q23
JO: g5
.80:
.90:

The item IDs play a prominent role in tables such as that seen above; the longer the
item IDs, the more cluttered the tables look.

If item labels are not found in row 2 of the Data sheet, Lertap will automatically create
item IDs of this sort: Itemil, Item2, Item3, ....

If it's desired to include ID information for the respondents, such information may be
recorded in any column of the Data worksheet (but: Lertap versions dated before July
2004 have to have the ID in either the first or second column). Lertap will use the IDs
to label the scores found in its Scores report, providing the respective column header
begins with the letters "ID", or "id". Click here for more about this.

Excel has two reference styles used to refer to the rows and columns of its
worksheets. Lertap uses what's called the "R1C1" style. In R1C1 notation, the
columns of an Excel worksheet are numbers. In the other style, called the "A1" style,
columns are labelled alphabetically.

Excel's default referencing style is A1l. When Lertap starts up, it automatically
changes this to R1C1. Later, when Lertap is closed, it will set the style back to Al if
that's what was in use before Lertap was started. (The referencing style may be
manually set by Excel's Tools / Options / General tab.)

How does Lertap find the end of the Data records? It thinks it's come to the end
when it finds a row whose first column is empty, or whose first column contains a
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blank, or whose first column contains a zero. Because of this, it is generally a good
idea to see that the first column of the Data worksheet is used for something other
than an item response. We say this as non-responses to items are often recorded as
a blank -- try to keep blanks out of the first column.

At Lertap central, when in the process of testing out large new data sets, we often
insert a blank row in the Data worksheet after row 52. This effectively fools Lertap
into thinking there are just 50 respondents (remember: the first two Data rows are for
header information); in turn, this lets us test our CCs cards faster, enabling us to
quickly see if we've set up the cards required to get the analyses we wanted.

53 CCs sheet

The formatting of the CCs worksheet is relatively "ad hoc" when compared to the
formatting of the Data worksheet. For example, there's no requirement to have rows
with header information.

We almost always include comments in our CCs sheets, rows which remind us what
we've done, and when. We sometimes even add some sort of colour coding to our
CCs worksheets, as shown below:

1
1 These control "oards™, or lines, Set up two subtests.
7 |Different background colors are used below, but they're not reguired.
2 |The first subtest has 25 cognitive items: responses start in column 3.
4 |*col (e3-c27)
5 |*sup Res=(4,B,C,D,E,FI, Name=[(Enowledge of LERTLP:Z), Title=(Enwldge), Wt=0
& *key AECALE BEBED ADERAB BCCCE BABDC
7 |*alt 35423 35464 54324 43544 45546
2 |The second subtest has 10 affective item=: responses start in column 2&.
Q |+col (e28-c37)
10 +szun Aff, Wame=|Comfort with using LERTLP:Z), Title=(Comfort), We=0
11 [*+pol +——— ++——+

The CCs sheet above has four rows with comments: rows 1, 2, 3, and 8. Any row
which does not begin with an asterisk is considered to be a comment.

We also like to use a fixed-pitch font, such as Courier New, with the CCs worksheet.
This makes the information in the CCs cards line up, as seen above in the *key and
*alt cards.

Lertap only looks at the first column of the CCs sheet; any information found in
subsequent columns is ignored.

When Lertap finds a CCs row whose first column is empty, it thinks it's come to the

end of the CCs lines, and reads no more. This can be handy -- we sometimes enter a
single *col card in the CCs worksheet, followed by a blank row. At other times, we'll
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step into a CCs sheet, and insert a blank row after the *col card. We do this as we
know that this will get Lertap to make its Fregs report, but nothing else. Maybe with
time you'll come to like the Fregs report as much as we do: it provides a quick, no-frills
look at our data. We use it to rapidly get a glimpse of how people answered our
guestions, and to see if some errors may have arisen whilst processing the data. For
example, if the items in our test used the default response codes of (A,B,C,D), we'd be
surprised to find Fregs reporting it found an E as one of the item responses.

About here we again insert a critical note regarding response codes (this same
message may be found under the Cognitive CCs topic). As all readers know, the Data
worksheet contains item responses. In the case of cognitive tests, it is common for
item responses to be coded as letters, such as the set {A,B,C,D}. For affective
items, {1,2,3,4,5} is a popular response code set. If we look down the columns of the
Data worksheet, these response codes are what we see -- "but of course", you might
say. And well enough. But: what sometimes happens is that users mis-match the
codes found in the Data worksheet with the codes found in a *sub card's Res=
declaration. For example, if the Data worksheet shows responses as being from the
set {A,B,C,D}, and if Res=(a,b,c,d), there will be a crash -- the Res= declaration is
wrong -- the Data worksheet uses upper-case letters.

Now, item responses can be just about anything. The answers to cognitive items can
be coded as digits; the answers to affective items may be coded as letters. If letters
are used, they may be upper case, or lower case. But in all cases, the Res=
declaration has to be "fair dinkum"; if the Data sheet uses lower-case letter, then so
must the Res= declaration.

Finally, remember the default Res= assignments. For cognitive tests, the default is
Res=(A,B,C,D). For affective tests the default is Res=(1,2,3,4,5). If a *sub card has
no Res= declaration on it, these default settings are assumed.

Output

What are the steps in a Lertap analysis? Create a new Lertap workbook. Enter item
responses in the Data worksheet. Make up the "control cards" for the CCs worksheet.

Go to the Run menu on the Lertap toolbar. Choose "Interpret CCs lines".

What happens? Lertap has a squiz of the CCs cards, reading down the rows of the
CCs sheet until it encounters a row whose first column is empty. Lertap tries its best
to interpret the CCs cards, and, if it thinks all's okay, it then starts to read the
records in the Data worksheet, going down the Data rows until it encounters a row
whose first column is either empty or contains a zero.

Here's an SAQ: If I make an error in the CCs cards, what will Lertap do? 1It'll power-
down the computer, turn off all the electricity, and dob you in by sending an email to
your parents. Well, now ... we've tried to train Lertap so that it's nice, so that it
attempts to provide a helpful message as to what the erroris, and how it might be
fixed. But we know Lertap can always do with more training in this regard -- don't
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hesitate to write to us at support@lertap.com when you find Lertap has not been nice
to you.

But let's imagine that the CCs cards are in order, and that Lertap has gone on to read
the responses found in the Data worksheet. What happens?

Lertap starts to makes its secondary worksheets. It actually adds new worksheets to
the Lertap workbook. The first one it makes is called "Fregs"; simultaneously, Lertap
makes the behind-the-scenes series of "Sub" worksheets. There will be one Sub
worksheet for each subtest, that is, for each *col card found in the CCs worksheet.

It then hides the Sub worksheets, brings Fregs to the fore, and announces that it's
ready for you to squiz the Fregs. If you're satisfied with the squiz, you return to the
Run menu, and select the "Elmillon item analysis" option.

What happens? Quite a bit. Lertap returns to the Data worksheet and reads all its
records, extracting the responses corresponding to the first *col card in CCs, forming
item statistics, and making a subtest score for each respondent.

It writes the subtest scores "on the fly", that is, as it reads the Data records (you can
sometimes see it doing this). Writes them to where? To the "Scores" worksheet,
another new sheet which Lertap adds to the workbook.

Then Lertap usually creates its two main reports with item statistics. Each of these
reports is a new worksheet. They're called "Stats1f" and "Stats1b", respectfully
containing "full" and "brief" item statistics. If the subtest is a cognitive one, Lertap
usually creates another new worksheet, "Stats1ul", with upper-lower discrimination
and difficulty estimates. (In the process of making the Statslul report, Lertap creates
a temporary worksheet called "Scratch". It deletes this worksheet on completing the
Stats1ul report.)

What happens next? If there's more than one *col card in the CCs worksheet, Lertap
repeats this process. Each *col card defines a Lertap subtest. For each and every
subtest, Lertap adds a score to the Scores worksheet, and creates the appropriate
series of Stats reports.

As to nomenclature, the Stats reports for the first subtest are Statsif and Statsilb;
for the second subtest they're Stats2f and Stats2b; ... and so on.

It is possible to control the number of reports made by Lertap. The Statsi1f report is
always standard, but the Statslb and Statslul may be turned off. How? By making
alterations in lines 9 and 10 of the System worksheet. The computational resources
used to make the Statslul report are rather extensive; turning off this report will
usually save a noticeable amount of processing time, especially when there are more
than 500 records in the Data worksheet.

Fregs, Scores, and the suite of Stats worksheets comprise Lertap's main output. But

it's possible to get Lertap to deliver more. For example, it'll make histograms,
scatterplots, item response charts, a worksheet with item scores, subtest correlation
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matrices, and even another Stats report, ECStatsi1f (resulting from an external-
criterion analysis).

For detailed information on how to interpret Lertap's output, please peruse the manual.

Item difficulty calculations.

The difficulty of a cognitive item is traditionally defined as the proportion of people
who answered the item correctly. If, for example, 80% of test takers identified the
correct option to Item 1, we'd say Item 1's difficulty was 0.80.

But what if there is more than one right answer to Item 1? What then? What do we
do when the scoring of a cognitive item is no longer dichotomous, right/wrong, but
instead exhibits polychotomous (or polytomous) scoring?

Well, what Lertap used to do, prior to July 2003, was simply define item difficulty as
the proportion of people who selected one of the item's correct answers. By "correct
answer", Lertap meant an item response whose corresponding weight was greater than
zero. Lertap didn't care if the weight was half a point, a whole point, or 525 points --
any response with a weight above zero was counted as a "correct answer".

As an example, suppose Item 1 had three possible responses, {A, B, C}, with
corresponding weights of {0.50, 0.50, 0.00}, and response frequencies of {20, 25,
30}. Then Lertap would say the item's difficulty was (20 + 25)/75, or 0.60.

This way of determining item difficulty in the case of more than one correct answer is
still well regarded at Lertap Central. But we agree that this isn't the only way to go
about indexing item difficulty in this case, and, in response to a user request, we
experimented with making Lertap more flexible. There are now three ways which may
be used to reflect a cognitive item's difficulty, and we have changed Lertap's default
method to one of the "new" ways.

1) proportional

This is the method described above. Under this method, item difficulty is the sum of
the people who selected one of the correct answers, divided by the total number of
people responding. This method counts any response as being correct if its
corresponding weight is greater than zero. This method does not take into account
any differences which may exist among response weights.

2) item mean
A second way of assessing the difficulty of a cognitive item is to simply use the
item's average, its mean. If an item has just one correct answer, and if the weight
for that answer is 1.00, then the item's mean will be identical to the proportional
index of difficulty defined above.

3) item mean / max. weight (default)
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Item means can be greater than zero. Traditionally, item difficulty has been
measured on a scale which goes from 0.00 to 1.00; if we divide the item mean by
the greatest response weight, we effectively re-scale the mean so that it falls back
to the 0.00 to 1.00 range. This method of indexing item difficulty does exactly that.
When there's only one correct answer to an item, it yields the same result as 1)
above.

As indicated, Lertap's default method is 3), item mean divided by the maximum
response weight. To change it to one of the other methods, do this: (1) make a
change in Row 19 of the System worksheet in the Lertap5.xls file; (2) save and close
the Lertap5.xls file.

Finally, we should mention where cognitive item difficulties are displayed. They're
shown in the item difficulty bands found towards the bottom of the Statsif report,
and they have their very own column in the Statslb report.

When the item difficulty calculation method has been set to 2) above, Lertap's item
difficulty bands can come under stress since they use a 0.00 to 1.00 scale. In this
case, Lertap momentarily pops into the 3) method, re-scaling the mean so that it will
fall into one of the bands. However, the item mean will display correctly in the
Stats1b report.
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Stats1b plot

In November 2006 a new

for cognitive subtests.

Excel chart was appended to the bottom of Statsb reports
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These plots of item difficulty by discrimination are made using the "diff." and "disc."
figures displayed in a Statsb report.

The item labels in the case above were Qs followed by an item number; Lertap uses
whatever labels are found in the first column of the Statsb report -- when these labels
are longer than four characters, Lertap will use only the last four. For example, if an
item label is Ques107, the plot will show s107.

Displaying labels will often make the plot crowded, and a bit hard to read. Fortunately,
the labels may be easily removed. To do so, right-click on any one of the labels, and
an option to "Clear" the labels will appear.

This is what the plot looks like after the item labels have been cleared:
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These plots are simply Excel charts; you can reformat them in many ways -- right-
click or double left-click at various spots, and options will appear. For example, right
clicking in the center of the plot will give access to "Chart Options". One of these
options provides the chance to add gridlines to the plot area:
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Conditional SEMs

The calculation of CSEMs, conditional standard error of measurement estimates, was
added in October 2006 (Lertap version 5.6.3).

Your read of the Lertap manual will have made you full-bottle on the usual standard
error of measurement, SEM, and the invaluable role it has to play in the interpretation
of cognitive test scores.

It has long been known that standard errors of measurement vary by ability. As we go
from test takers with little proficiency, to those with average proficiency, and then on
to the strongest students, respective SEMs change. The SEM commonly used is but
an average figure, and, until now, it was the only measurement error estimate
provided by Lertap.

No longer. Lertap now computes SEMs for various score levels using methods from a
paper by Lord (1984). More exactly, Lertap employs Lord's Method III, the binomial
error model, and also the adjustment to Method III estimates, known as Method 1V.

Have a look at an example of the chart Lertap outputs for CSEMs:
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Conditional SEMs
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Charts such as this one will be found on worksheets with catchy labels of "csem1”,
"csem2", and so on. They are automatically computed whenever a cognitive subtest
is found to have used number-right scoring, which is the most common type of
scoring.

There are always three lines in these graphs. The flat one, the horizontal one,
corresponds to the usual SEM value, as seen in Lertap's Statsf reports. The SEM value
is a constant; it's the same for all test takers, no matter their ability.

The top line, a curve, corresponds to standard errors computed using the binomial
error model, labeled as Method III in Lord (1984). The lower curve is what results
when Method III estimates are adjusted using Method IV; Method IV estimates will be
lower than Method III's whenever the items used in the subtest have different
difficulties ("diff" values, to use the parlance of Lertap's Statsb reports).

So: what's the graph tell us? In this case, results are from a 20-item subtest, one of
three subtests used by a university faculty of engineering to screen first-year
applicants.

Consider those applicants with a true number-right score of 10 (50% of the maximum
possible subtest score). The usual SEM at this score level was 1.96, as it was for all
other levels. But the conditional standard errors of measurement at this point were
greater: 2.12 using Method 1V, and 2.29 using Method III; these CSEMs are a better
reflection of the true state of affairs in the center of the score range -- errors of
measurement are highest here, falling away as we move left or right to the extremes.
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CSEMs will have special relevance when cut scores are used, for example, as in setting
pass-fail points. For the subtest pictured above, we'd want to acknowledge greater
measurement imprecision for scores near the middle, while at the same time having
reason to believe that we have less error when it comes to testing the best students.

Related tidbits:

There's a paper, another best seller, which has lots more about using cut scores, with

several examples: http://www.lertap.curtin.edu.au/Documentation/JERM2007d.doc (Word
file, about 300 KB).

Import & Export

Lertap is an Excel application. Its input and output "files" are standard Excel
worksheets nested within a standard Excel workbook.

We have found that users will often have an Excel worksheet with data which they'd
like to use with Lertap. If they rename the worksheet to Data, and add another sheet
called CCs, will Lertap work?

Yes. And no. Lertap will certainly work, but its output may be poorly formatted and
difficult to read. There are often font problems. Lertap has a preferred font:
Verdana. If the user's workbook is based on a different font, Lertap's output may be
adversely affected.

When such problems arise, we suggest this: use Lertap's New menu to make a new
blank Lertap workbook. Then, copy all of the data records from the original workbook,
and paste them into Lertap's Data worksheet. This generally works without problem.

We have seen numerous "text" files imported to Lertap without problem. For a fairly
thorough example, we recommend a visit to this URL:

http://www.lertap.curtin.edu.au/Documentation/Samples/MondatY
ProcessingMondaty.htm

Not long ago we happened to be in Central Java, Indonesia, where we saw some
20,000 provincial high school test results imported to Lertap from a "dBASE" file set up
by a scanner. The dBASE file had three tab-delimited fields: record number, student
ID code, and a string of 80 item responses. A straightforward copy-and-paste from
the dBASE file to a Lertap DATA worksheet, followed by application of "The Spreader"
in the Data worksheet's third column, quickly set up the data for Lertap processing.
(It took about 18 minutes for The Spreader to work through all the data records.)

Lertap has a special ability to import the text (DAT) files used by the ITEMAN program.
This could well serve as a general means of importing data prepared by a scanner.
Read about it in the next topic.

Are you aware of Excel's ability to dissect a text file? Excel has a "text import
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wizard", a useful tool which can be of real help when you've got to take apart a text
file (the "DAT" files output from some scanners are usually simple text files).

This wizard can be whizzed up in a couple of ways. One way is to use Excel's File / O
pen options, and under Files of type: ask for "All Files (*.*)", then browse to the file
you've got in mind. Or, use Excel's Data / Import External Data, and follow the same
steps. If the file you point to is purely text, Excel opens a dialog box which allows the
file's contents to be cut out, field by field, and placed in the columns of a new Excel
worksheet.

Here's a picture of Excel's text importer in action:

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that vour data is Fixed Width,
If this is correct, choose Mext, or choose the data byvpe that best describes wour data.

Criginal data bvpe
Choose the file tvpe that best describes vour data:
" Delimited - Charackers such as commas or tabs separate each field.
{* Fixed width - Fields are aligned in calumns with spaces between each Field,

Skart impaort at pow: 1 3: File arigin: |MS-DOS (PC-8) ﬂ

Preview of File C:\Documents and SettingsinelsonlDesktopCurtindLe. . \TECGASFC.DAT.,

|1 ([E00000001001010430001Y E53z7 0001 1 FORMa C 1 -
|2 |50000000Z0010104230001% 5327 #0001 ¥ FORMA C H

|23 [F00000003001010480001Y E53z7 #0001 T FORMA C 1

|4 [EO0000004001010430001Y E53z7 0001 1 FORMa C 1

|E [E000000050010104830001Y 5327 #0001 ¥ FORMA C H -
« >

Cancel | fext = | Einish |

Doesn't the Excel Import Wizard look pretty useful? It is, but beware: it's got a
problem. Yes. If there's a string of item responses to be imported, watch out. You
have to make sure that the string has no blanks at the start.

Have a look at this screen shot:
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Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your daka is Fixed Width,
If this is correct, choose Mext, or choose the data tyvpe that best describes wour data.

Criginal data bvpe
Choose the file type that best describes vour data:

" Delirmited - Characters such as commas or tabs separate each field.

{* i - Fields are aligned in colunns with spaces between each Field.

Preview of file C:\Documents and SettingsinelsonlDeskiopiCurtiniLe. . \TECGASFC.DAT,

LEDADCCEBALARAAAMRCCDEEAREDECCEEECCDEADADECDI CCCDEDEARCDACARARDE

DACACEBADDECEECCECAD CDDABEBREEACCCEADD CDADCCARDEADACACACCCE]
DCAEDCCEDCAAAACECACECAREEECAEED CARREDAAREECCCECDEEACD CCACEEDA
ACDEDCEEDCEADAACCDACERARDACEEED CACEBALATDREDACCECDEEACDECACDEDA]

1 i
Cancel | | Mext = | Einish

P L (e | [ |
Lo U | | o ]

Skart impart at pow: 1 El: Fil= arigin: |MS-DOS (PC-8) j

DCAADARRDCEADACECED CCDEEACEAEED CCDEEDAARDACCEDECEAECDACACEDEA ﬂ

Look at row 22 above. It has four blanks at the beginning, probably signifying

unanswered questions. When the wizard is asked to import the string of responses,
chances are real good it'll simply lop off those four blanks, shifting the string to the

left. This is real bad -- this record's test score is going to be wrong.

How to control for this problem? Well, if the file has been created by a scanner, see if
the scanner can't be coaxed into saving its data in an Excel-ready format, such as,
perhaps, a "csv" file (comma-separated values). Such files come into Excel without
having a need to be converted. Another useful format is the trusty old dBASE one

mentioned above.

If you want to talk to us about this type of problem, just zip off an email to
support@lertap.com. We'll get back to you as soon as we're in from fishing.

While talking about strings of item responses, don't forget about "The Spreader". It's
tailor-made to take strings of responses apart, and it loves to be put to work.

As to exporting Lertap

worksheets, making them ready for use in another package,

please refer to "The Eight Ball", and to the discussion related to having Lertap make its

own DAT file.
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ITEMAN

ITEMAN is another classical item and test analysis system, created by David Weiss
way back when.

When, exactly? As it happens, about the same time as the first version of Lertap: late
1960s.

These days ITEMAN is distributed by Assessment Systems Corporation, www.assess.
com. Professor Weiss lists it on the ASC as the 'world's most popular' item analysis
program. There can be little doubt that it has developed a real following over the
years.

Times might be a'changin, but ITEMAN is still frequently used. It has what some might
term a rather dated interface. It produces output designed for a printer rather than for
on-screen browsing. Its graphics are almost non existent.

But it's a workhorse, and not difficult to use, especially for sites where test results are
generally processed with an optical scanner.

Lertap 5 is able to import files made for ITEMAN, and it does so with real ease. This
could be a useful and quick way to import data from a scanner. To use the ITEMAN
importer in this manner, you'd first want to download the ITEMAN user manual from
www.assess.com and get an understanding of the four control lines which ITEMAN
wants ahead of the actual data (pretty easy to set up -- the manual is good).

Access to Lertap's ITEMAN importer is via the Macs menu.

Related titbits:

A paper with more about ITEMAN and Lertap is here: http://www.lertap.curtin.edu.au/
Documentation/ItemanAndLertap5.pdf (PDF file, about 1.5 MB).

A discussion of the correlation methods commonly found in item analysis programs, with
emphasis on why Lertap's results sometimes appear at variance: http://www.lertap.
curtin.edu.au/Documentation/ItemCriterionCorrelations1.doc (Word file, about 190 KB).

R&R&R&R

Revisions

The manual was printed 1 December 2000. Numerous changes have been made to
Lertap since then, some minor, some more substantial.

For a complete record of changes, please refer to the UpdatesSummary page on the
website. Its URL is:

http://www.lertap.curtin.edu.au/Documentation/UpdatesSummary.htm
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Most of the more salient changes are mentioned in the following topics.

May 2003: added "Lelp" (version change to 5.2)

June 2003: added an item zapper

July 2003: changed item difficulty calculations

August 2003: what you weighted for (other=) (version change to 5.25)

September 2003: to halve and hold forever; Bilog-MG; tetrachorics

October 2003: eigenvalues & SMCs (version change to 5.3)

November 2003: smiles for quintiles!

February 2004: nothing sword-id about this (XCALIBRE support)

April 2004: consolidation (version change to 5.4)
July 2004: record IDs, & formula scores

September 2004: MDO now means: Missing Data Out!

October 2004: enhanced IStats report (version change to 5.4.5)

November 2004: *exc, a new CCs "card" to exclude items

February 2005: three enhancements (EMQs; MDO; quintile options)

May 2005: production mode added (version change to 5.4.6)

July 2005: beat the cheat? (version change to 5.5)
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September 2005: histogram charts anyone?

January 2006: beat the cheat 2 (version change to 5.6)

March 2006: more MDO stuff, plus a did-not-see option

April 2006: let us Mac your day (macros RU!) (version change to 5.6.2)
June 2006: a new recoder, and analysis of variance

October 2006: conditional standard errors of measurement now computed
(version change to 5.6.3)

(Insert time gap of many months while the Excel 2007 version of Lertap was created.)

September 2008: added a macro to import ITEMAN files

July 2009: improved the boxplot routine (version change to 5.6.4)

6.1.1 Jun 2009 (Ver.5.6.4)
The boxplot routine for enhancing a "Breakout scores by groups" analysis is now based

on an Excel stacked-column chart (instead of a Volume-Open-High-Low-Close Stock
chart), resulting in a much superior plot.

6.1.2 Oct 2006 (Ver. 5.6.3)

Conditional standard errors of measurement are now estimated for cognitive subtests.
Read about CSEMs with a click here.

A new supporting document related to the use of CSEMs, mastery tests, and cut
scores is available as a Word document (about 300 KB).

A scatterplot of item difficulty by discrimination now appears at the bottom of every
Statsb report. With a wee click here you'll see great some examples.

6.1.3 Jun 2006
June 2006: boys will be girls, and at variance?
Recodes, recodes, recodes: a new option on the Move+ Menu will be useful when you
need to change boys into girls, cities into countries, and all such. A click here will

show how.

The breakouts report has been enhanced; it now features an analysis of variance
table at the end. Have a look.
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6.1.4 Apr 2006 (Ver.5.6.2)
April 2006: how about a Big Mac?

No doubt you've overheard people talking about the new macros they've made to
customize their copy of Lertap?

It's true, too: you can now get Lertap to link to your own macros.

Read all about it: the Macs Menu.

6.1.5 Mar 2006

March 2006: adjustments to the MDO, and support for "did-not-see" cases

Pairwise exclusions now apply to the calculation of cognitive item correlations when
MDO is used on the *sub card: all item-criterion correlations are now corrected for
missing data.

A did-not-see option has been added to the System worksheet. This option works in
a manner analogous to MDO: if a person has not been presented with the chance to
answer an item (for whatever reason), the calculation of item statistics is adjusted
accordingly. A gentle click here will let you see more.

Both of these adjustments will be of use when students see different test items. In
some current online testing systems (for example), items are sampled from an item
bank, with each student getting a subset of items. Not only do students see a sample
of test items, but the items included in the sample will vary from student to student,
effectively presenting each student with a different test.

6.1.6 Jan 2006 (Ver.5.6)

January 2006: four enhancements (version change to 5.6)

While most were out celebrating the arrival of yet another new year, there was no
rest at Lertap central. Some substantial changes have been made.

Response similarity analysis, RSA
Enhanced work in this area started July last year. Now Lertap produces three
reports for looking at the matter of suspect cheating, with an important probability
index, "Sigma", added to help put the heat on a cheat. To find out more you'd
want your mouse to nibble here.

Lertap breaks down

What's this? A break down? Nope; just had to get your attention. There's now a
new option on the Run menu which will break out results by groups.
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Say people have sat your test on chemistry at five different campuses of your
university. You have coded test venue into one of the columns on the Data sheet.
The new option to "Breakout scores by groups" will quickly produce a "Breaks"
table with test results organized by group levels, and a spiffy graph to match,
"PlotBreaks".

| X K Xk |

Read more. Plus: have a look at growing whiskers immediately below.

Box your whiskers?
The Shorts menu also sports a new option: "Make box and whiskers from Breaks."
Once you've got one of the spiffy new Breaks tables mentioned in the previous
paragraph, this option will make a copy of the table, and reformat it so that it will
suit one of Excel's built-in options for plotting the performance of your stocks.
Don't have any stocks? No matter. Excel doesn't really realize what it's plotting;
the "stock performance" graph which results comes usefully close to being a real
boxplot, and it certainly has whiskers.
Burma shave?

The histogrammer now uses improved grammer
The good old line-printer-compatible histogrammer from Lertap 2 days, a favorite of
many (well, at least some), is now smarter, being capable of plotting the scores
found on three different Lertap reports sheets: Scores, Breaks, and RSAsig. Have
a squiz.

Use this with the Shorts menu option to "Make a histogram chart", an option
introduced Sep 05, and you'll wow your audience for sure.

6.1.7 Sep 2005
September 2005: a new way to make histograms
Two options were added to the Shorts menu, making it possible to change the number
of bars a histogram has, and enabling the creation of histograms without requiring the

Analysis ToolPak Add-In. The new histograms, referred to as "histogram charts", are
easier to modify. Read all about it.

6.1.8 July 2005 (Ver.5.5)
July 2005: response similarity analysis added (version change to 5.5)

Added support for those interested in investigating whether or not answer copying or
sharing may have taken place during an examination.

Two new resources are available under the general rubric of "RSA", response similarity
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analysis.

As usual, to find out more you'd want to caress your little mouse, and ask it if it
wouldn't mind clicking here.

6.1.9 May 2005

A production mode capability was added, making it possible to roll right through, non-
stop, from the Run menu's two main options: "Interpret CCs lines", and "Elmillon item
analysis".

Settings in this mode also make it possible to roll further, automatically getting

histograms, response charts (such as quintile plots), and an item scores matrix

(IStats), all without having to wear out your mouse with extra clicks on toolbar
options.

Read more about it.

6.1.10 Feb 2005

February 2005: three enhancements

EMQs may now be processed with Lertap. EMQs are extended-matching questions,
also known as EMIs (where the I means "item"). A test which makes use of EMQs will
typically start out by presenting a series of options, up to 26 of them -- these turn
out to be the same as the alternatives, or options, commonly used by MCQs (multiple-
choice questions). What makes EMQs different from MCQs? Well, firstly, EMQs use
many more options than MCQs. A typical MCQ will have what? Four options? Five?
EMQs will have anywhere from 10 to 26.

Then, secondly, EMQ-using tests will have several items which use the same set of
options. (This is why the set of options appears before the questions which use
them.)

Who uses EMQs? They're popular with the National Board of Medical Examiners in the
United States, and they are used in exams created by the United Kingdom's "PLAB",
the Professional and Linguistic Assessments Board. We know that EMQs are also
frequently used in the Caribbean, particularly in Trinidad and Tobago.

In practical terms, this means that Lertap's Res= declaration may now up to 26
entries; here's a little example, showing an Res= declaration which sets out 20
options:

*Sub Res=(A,B,C,D,E,F,G,H,I,],KL,M,N,0O,P,Q,R,S,T), Title=(EMQs!)

In order to accommodate the use of EMQs, we've changed the way Lertap's *alt card

works. It used to be that the entries on the *alt card indicated how many of the
Res= characters were used by an item; now the entries actually indicate which Res=
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character is the last one used by an item. (See example C7 under the Cognitive CCs
topic, and remember: *alt is used only when some items use more options than
others; if all items use the same number of options, *alt is not needed.)

The second enhancement? New options which control how quintile plots plot. You
can have Excel automatically attach data tables to the plots (if you want), and you
can tell Lertap to tell Excel that you only want certain items to be quintiled, not all of
them. To read about this, you will want to click here.

And finally, the third enhancement concerns adjusting the difficulty index for
cognitive items so that unanswered or omitted questions are omitted from the
calculation of the index. If you would not like to read about this enhancement, ignore
the temptation to click here.

6.1.11 Nov 2004

November 2004: *exc, a new CCs "card" to exclude items

Ways to quickly remove an item from its subtest is a matter discussed in a topic on its
own; there's even a paper on the website which deals with the issue in somewhat
extensive detail (a link to this paper is found at the end of the remove-an-item topic).

Now removers of items have a new tool: the *exc card, or line, which will probably be
the easiest way yet to see that an item, or items, is/are quickly excluded from a
subtest. Click here to read about this new method.

6.1.12 Oct 2004 (Ver. 5.4.5)

October 2004: enhanced IStats report (version change to 5.4.5)

More information has been packed into the "IStats" report. Its SMC values are now
plotted in a series of ten bands, easing the task of determining the extent to which
any single item relates to the others.

The first principal component, or the first principal factor, of the correlation matrix is
now extracted, and item-component correlations are displayed in two ways: as a
conventional row of values, and in the ten-bands format similar to that used for the
SMC coefficients. A technical paper was added to the website to demonstrate how to
interpret this new output. Read more about this in the eigenvalues topic.
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6.1.13

6.1.14

Sep 2004

September 2004: MDO now means: Missing Data Out!

The power of the MDO option has been increased. Including MDO on an affective
subtest's *sub line now gets Lertap to correct its brief stats report (such as Statslb)
for unequal response n's. Items with missing data may now have their statistics
adjusted so that they're based only on valid item responses.

This is likely to be a handy revision for survey users. Read more about it by clicking
here.

As part of this revision, we modified the CCs lines corresponding to the Lertap Quiz so
that they show off the functioning of the new MDO whenever a user takes the cook's
tour.

Jul 2004

July 2004: record IDs, & formula scores:

Prior to this revision, data records with ID information had to satisfy two criteria: the
ID itself had to reside in either the first or second column of the Data worksheet, and
the column header used for the ID field had to begin with the letters ID, orid, or Id, or
iD.

Now the first of these requirements is gone. Zapped. The column with ID information
may now be any column. This change, prompted by a request from Barbara Foster,
University of Texas Southwestern Medical Center, will be welcomed by those who like
to put the first item response in the Data worksheet's first column.

But, a warning: there's a potential problem with having the first item's responses
recorded in the first column of the Data worksheet. What if someone doesn't answer
an item? Some users let a blank, or empty, column represent missing responses. But
a blank or empty first column in the Data worksheet has a very special meaning for
Lertap: it indicates the end of data. Users who record item responses in column 1 of
the Data worksheet should use a special code to cover the case of unanswered items
-- for example, perhaps an "x", or maybe a "9".

For more about IDs, click here.
This revision also provides support for users who like to transform test scores, to re-

scale them. Any formula may be applied to any score found in the Scores worksheet.
Read all about it.
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6.1.15 Apr 2004 (Ver. 5.4)

April 2004: consolidation (version change to 5.4)

We upped the version number to 5.4 for non-student users. This was done for two
main reasons: we'd made a sufficient number of revisions to warrant a version number
increase, and we installed a patch for an execution problem which previously dropped
users into "Student mode", inserting an unwelcomed and unexpected new line in their
Data worksheets in the process.

6.1.16 Feb 2004
February 2004: nothing sword-id about this:

Support for Bilog-MG users was added in September 2003. Now we've installed similar
assistance for XCALIBRE users. XCALIBRE is an IRT program from ASC, makers of the
well-known FastTEST item-archiving and test-generating system. (For more
comments about FastTEST and Lertap, wiggle your mouse, and click here.)

About the same time, your favourite toolbar was enhanced. Yes. Part of it now
sports Shorts. Check it out -- there's handy help for users who like to plot their
output.

6.1.17 Nov 2003

November 2003: smiles for quintiles!

This is a BIGGIE, a considerable enhancement to Lertap's processing of cognitive test
items. The upper-lower groups analysis module has been expanded so that as many
as 5 groups may be processed. Two new types of charts are now available, plotting
item results in some remarkably revealing ways. This revision is discussed under the

Graphics trio topic.
6.1.18 Oct 2003 (Ver.5.3)
October 2003: hope you like roots (version change to 5.3)
Added support for latent-root (eigenvalue) and SMC calculations.
6.1.19 Sep 2003
September 2003: to halve and hold forever (?)
An ability to create random samples of data records was added as an option under
the Run menu. This will be useful, if not to the whole world, then to those who might

use Lertap as a precursor to some subsequent analyses, such as, perhaps, IRT
modelling. To ignore this revision, do not click here.
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6.1.20

6.1.21

6.1.22

6.1.23

6.2

Another option added in September: support for those who love tetrachoric
correlations, and Bilog-like data files.

And, late in the month the way The Spreader operates was changed.

Aug 2003 (Ver.5.2.5)

August 2003: what you weighted for (version change to 5.25)

Two accreditation professionals, one in Puerto Rico, one in Florida, asked for an ability
to credit an item even when it was not answered. It was possible to do this before,
but now it's easier: the advanced toolbar works better, and a new form of the *mws
card has been introduced, one which allows an "other=" weight to be applied.

Jul 2003

July 2003: changed item difficulty calculations
When a journal reviewer suggested alterations to Lertap's procedure for indexing the
difficulty of a cognitive item, we allowed our arms to be twisted, and followed his

advice. We made it possible for a cognitive item's difficulty to be computed in one of
three ways. Read all about it with a click here.

Jun 2003

June 2003: added an item zapper
Sometimes there's a need to quickly remove an item from a subtest without having to
re-do a bunch of CCs "cards". Previous versions of Lertap allowed this to happen, and

we updated Version 5.2 so that it would, too. A wee click here will explain what we
did.

May 2003 (Ver. 5.2)
May 2003: added "Lelp" (version change to 5.2)
Lelp is, of course, Lertap Help. It's what your peepers are feasting on at this very

moment. When we took the leap and installed Lelp, we changed the version number
to 5.2 (from just "5").

Resources

There are other Lertap resources.
There's the Lertap manual, which this document has made frequent reference to.

There's the Lertap website at Curtin University of Technology:
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http://www.lertap.curtin.edu.au

The Lertap website has screeds of additional information, including sample data sets
useful in measurement classes, or by people just launching their Lertap careers. The
website also has a modest series of technical papers highlighting examples of Lertap
applications, and discussing current developments (such as the experimental options
in Lertap).

A history of Lertap is provided in the manual, and on the website. Lertap's pedigree
goes back to the early 1970s. (You may not realise it, but you could have used
Lertap in the past when it was masquerading under another title.)

And then there's always our support desk in sunny West Australia. We welcome
guestions and comments. Write to us at: support@lertap.com.

6.3 References

Please refer to the list of references found at the following URL:

http://www.lertap.curtin.edu.au/References.htm

6.4 Rchitect

Larry Nelson is not Lertap's only architect, but he's been the main one, having
shepherded the system through several versions, and numerous host institutions.

Larry completed a BSc in electrical engineering at Wisconsin (1964); an MSc in
Educational Psychology at Wisconsin (1970); and a PhD in Educational Psychology
(psychometrics) at Colorado in 1973.

He's held a number of academic and non-academic posts in the United States, New
Zealand, Venezuela, Thailand, and Australia. All have had something or other to do
with applied statistics, data analysis, test development, data banking, and computers.

At November, 2006, Larry was thought to be wearing these hats:

Director, Lertap Project
Curtin University of Technology
Perth, Western Australia

Associate Professor (adjunct)

Faculty of Education, Language Studies, & Social Work
Curtin University of Technology

Perth, Western Australia

Professor (adjunct)

Department of Educational Research & Measurement
Faculty of Education
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Burapha University
Bangsaen, Chonburi
Thailand

Driver
Miss Angela's Camping & Fishing Excursions
Jalbarragup, Western Australia

Lertap became an official project of Curtin University of Technology in 2001.

Click here for contact information.
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Computer ID 196
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item responses 212

item scores 84, 88, 106

Item scores matrix 128

item scoring 33

item weights 33

item zapper 233

ITEMAN 221, 224
item-component correlations 230
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license 3, 196, 199
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Lord 1984 219

lose data 80
LRTP5HHelp.chm 81
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45
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Macintosh toolbar 74
MacOS 1
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manual 7
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O point-biserial 50, 103
- - points 20, 24, 26
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obtaining Lertap 2 polytomous 215
omit 42 popup topics 6
omitted items 229, 231 pre-coded items 63
on-the-fly 106 pre-scored items 63
open workbooks 74 primary worksheets 80, 208, 209, 213
option trace lines 164 principal component 95, 230
options 206 principal factors 100
order of CCs cards 70 printing charts 178
ordering Lertap 199 problem 152
other 92 problem (advanced toolbar) 202
other (response) 42, 45 problem importing data 76, 221
other= 26, 33, 203, 233 problems 164
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outliers 131, 152 problems (general) 3
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P production mode 81, 92, 206, 229
p 50,54 Q
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pb(r) 50 quintile plots 161, 164, 167, 229
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PDF version 6 quintiles 178, 232
Pearson 85
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PER 26, 33, 45, 70

percent 95 R1C1 128, 192
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p-factl 95, 100 random samples 124, 232
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resources 233

response code 63

response codes 20, 33, 42, 45, 212
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RSA 106, 152

RSA settings 106
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Scores worksheet 152, 181, 192, 195, 196

scoring 45, 65
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scoring essay questions 65
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scoring short-answer questions 65
Scratch worksheet 213

scree plot 95

scree test 95

screen shots 6

Scrutiny 106

secondary worksheets 82, 208, 209, 213

select 186

selecting cells 128
SEM 219

semantic differential 33
Session ID 196

set reference style 210
settings 206
short-answer questions 65
shortcuts 127

Shorts 127

Shorts menu 103, 192, 232
sig. 118
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SMC 84, 85, 95, 160, 230
SMC bands 85, 230
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SMC setting 85
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*alt cards) 66
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split data set 232
Spreader 76, 232
SPSS 57, 100, 181, 182, 196
SSI 101
Start button 8
Stats worksheets 213

Statslb 10, 54, 161, 162, 164, 217

StatslbCht 161, 162
Stats1f 10, 50

Statslul 10, 56, 161, 164
StatslulChta 164
StatslulChtb 164

status of Lertap license 197
steps to a Lertap analysis 213
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student ID 231

Student mode 232

student version 2

stumping 33

Sub worksheets 79, 83, 203, 205, 213

subtest 79
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syntax 24

System worksheet 10, 45, 57, 81, 88, 90, 92, 106,
142, 149, 164, 167, 172, 206, 215
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tetrachoric 84, 88, 95
tetrachoric correlations 232
text 76

text file
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text importer 221
text string 88
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Thompson 118
time trials 95, 106, 124
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toolbar

26, 33, 70
3, 10, 74, 76, 209

toolbar (advanced) 202

ToolPak

152

total score 20
Total test score 26
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cense 196, 202

transform 186, 190
transform scores 231
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trial copy 2
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tst 69

TXT 101
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U-L diff. 56

U-L disc. 56

unanswered 42

unanswered questions 23, 203, 231
unaswered questions 229
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unlock code 196, 199
unlock Lertap 200
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website 6

weights 20, 24, 26
weights (items) 33
weights array 203
Weiss 224
Wesolowsky 92, 106
Western Australia Tourist Commission 33
what is Lertap 1
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