Lertap Macros Used with Angel Learning Files
Larry Nelson

Curtin University of Technology

Document date: 29 October 2006
website: www.larrynelsonstuff.com/lertap/
This document discusses the development and use of Excel macros, and shows how to incorporate them into Lertap 5.  The context for this ex​ample concerns developing a set of macros which will accept a “csv” file exported from an online learning system, and transforming it so that Lertap 5 will be able to use it.  In this case, the macros do quite a bit more than transform the csv file: they also attempt to develop appropri​ate strings for use in the Lertap CCs worksheet, such as the Res=() declaration for the *sub line, and the string of correct answers for the *key line.
Update note: the macro is now called “AngelMac2”.  New features include the ability to process “Multiple-Select” items, plus more control lines in Lertap’s CCs worksheet.
Here at Curtin University academics have for several years been encouraged to use WebCT for their online course work. WebCT is a comprehensive system, with some capability for developing tests and surveys for online delivery.

The field of online learning support software is one of the most dynamic fields I know of.  Prior to February 2006, I had not heard of a new rival to WebCT called  Angel Learning (http://angellearning.com/).  But in February I received a note from staff at a large North American University (“NAU”) asking if it might be possible for Lertap to provide more support for Angel users, something which offered ample opportunity to learn a bit about Angel Learning software.
NAU staff provided some background information about Angel Learning, and how they used it.  I was told that NAU make very active use of Angel, with many academics employing it to deliver online exams which really count as part of a student’s final grade in a course.  (At Curtin the WebCT online tests are more often than not used as part of formative assessments – they’re learning aids, giving students practice quizzes so that they can gauge how successfully they have managed course topics.  Marks from these quizzes generally do not count at all when it comes to final grades.)

Angel Learning’s capabilities for delivering online tests strike me as perhaps being more comprehensive than those currently offered by the WebCT product
.  For example, Angel lets an instructor establish an online item bank, and then permits the instructor to say that, when students come to take the exam online, a randomly-selected subset of items should be served up, with each student effectively getting a unique exam.  In one of the examples provided by NAU, the item bank consisted of 80 items in total, with Angel drawing 40-item subsets at random for delivery to students.  (How much do you remember of combinatorial analysis?  How many different 40-item exams may be developed from a pool of 80 items?  I think it’s 80 factorial divided by {40 factorial times (80 – 40) factorial}, or about 1.075E+23, a rather largish number, certainly greater than the number of students we’d expect to encounter in a university course.)

What NAU wrote to me about regarded the possibility of making Lertap 5 capable of accepting a comma-separated-value file exported from the Angel Learning system.  This document describes what was done.
Angel csv export
Please keep in mind that I have not personally used the Angel learning system; our university remains wedded to WebCT.  The Angel-related information seen below has been obtained from staff at NAU, and, to some extent, by referring to documents available at the Angel Learning website.

Angel makes it possible to export the data it collects when students sit an exam.  The dialog box seen below is an example of some of its export options:
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Instructors click on the various options, and then on the Export button at the bottom of the box.  Selecting the CSV File Format is a good option as Excel is most happy to work with such files.  CSV means “comma separated values”; a csv file will have its various bits of information, the “values”, separated by commas.  When such a file is opened in Excel, each “value” becomes a separate column.

Here’s a snapshot of an Angel-exported csv file opened with Excel:
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I have had Excel hide many of the columns in the csv worksheet, leaving only those of particular relevance to the job at hand.  What job is that?  Developing some macros which will transform the worksheet so that it is acceptable to Lertap 5.
Some things to draw your attention to: Angel has used the first three rows for header information.  Remember that Lertap’s Data worksheet uses two rows for headers, so one thing for our macro to-do list is: eliminate the first row.

We also need to know where item responses begin.  It turns out that this depends on how many options an instructor has selected in the Angel export data dialog box (as pictured above).  But a little research readily reveals that Angel always labels its item responses with columns beginning with FIELD_.  So, to find out where item responses begin, we’ll need a macro which will read across the columns, stopping when it gets to the first column containing a string of characters starting with FIELD_.

If the instructor has requested Angel to output “Item Values” as well as item responses, Angel’s csv file will have column headings beginning with the characters VAL_FIELD_.  An “item value” is the number of points a student got for her / his item response.  These “values” come immediately after the last item response.

So, assuming that instructors have requested both Item Responses and Item Values, we’ll have our macro skim over the columns of the worksheet, looking in the third row first for FIELD_ and then for VAL_FIELD_.

In the present example, item responses begin in column 7, with item values starting in column 87.  (You can see this if you look closely at the snapshot above.)

So: how many item responses must there be in this worksheet? 87 less 7, or 80.

Is there a way to determine the correct answer to each item?  As you consider this question, note that the data set involved a total of 80 items, but each student only answered 40 of these.  So, as we look across a row of student responses, there will be a lot of blanks, empty cells which indicate that a student was not presented with the corresponding item.

The first data row in the Angel csv file is row 4.  We see that the student whose responses have been recorded in this row answered “C” on the first item.  How many points did the student get for this answer?  Look to the right for the “value” corresponding to the first item response; it’s found in the 87th column, and in this case it’s a zero (0).  It would seem that the student got this item wrong; C does not seem to be the correct answer to the first item.

To find the correct answer to the first item, we can scan down the first value column, column 87, until we find a value greater than zero.  In this case that happens in row 6.  We then look left to the first item response column (column 7), and pick up the corresponding response: A.

Given the snapshot above, and the assumption that an item value greater than zero signals a correct answer, it would seem that the correct answers for the first three items are: AAC.

Taking notes of what our macros will have to do?  So far we have: look across row 3 to find the first column with FIELD_ and the first column with VAL_FIELD.  We can then determine the number of items.  Next, we’ll scan down the first values column, looking for a value greater than zero; when we have this, we’ll look to the left for the corresponding item response, and accept that as the correct answer to the item.  This process will be repeated for each item; at the end of it, we’ll have a string of correct answers, ready for entry in Lertap’s *key line of the CCs worksheet.

We also need to put together the Res=() declaration for Lertap’s *sub line.  This is a bit trickier.  Fortunately there happens to be a standard Visual Basic code function, “CountIf”, which will tell us, for example, how many times “A” is found within those columns used to record item responses
.

We can go over all the characters in the Latin alphabet, upper and lower case, asking CountIf to tell us how many times each character is found.  We can do likewise for the ten digits used in Arabic numbers.  Then we can assemble the Res=() declaration, populating it with the characters and digits which appear at least once in the item response columns.  This might strike you as a tedious, time-consuming process, but it most assuredly is not.  Given my experience, I would guess that it takes Excel much less than one second to return such information, a guess based on processing an 80-item test with over 400 students on a rather stock-standard 2005 Windows XP laptop.

What else will we have to do?

Create the *col line for Lertap’s CCs worksheet (easy).

Knock off the first header row from the Angel csv file (easy).

Create better item headers – replace the FIELD_ columns made by Angel with something like “I1”, “I2”, and so on (easy).

Rename the original Angel data sheet as “Data”, and create a new worksheet called “CCs”.  Easy.

Yep, I think we’re ready to look at some real code.  Get yourself a cuppa something, and put on some nice music.

Hold that cuppa, mate (update @ October 2006)
Stop press!  Just when I thought everything might be working well enough, and saw that numerous downloads of the Lertap5MacroSetA.xla file had taken place, Joe Fahs wrote from Elmira College, New York, to ask if the macro could be modified so as to as to work with an Angel item type called “Multiple Select”.
Consider this example from Elmira:
Which of the following medications may be affected by or affect serum potassium levels?

A. digoxin (Lanoxin)

B. furosemide (Lasix)

C. Captopril

D. Insulin

E. Hydrochlorothiazide

The correct response is A, B, E.
In order to get credit for a correct answer, students would have to select three options: A, B, and E.
Now, look how Angel records responses to such items:
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Columns 4, 5, and 6 in the snapshot above contain item responses, as placed by the Angel Learning System in a csv output file.
Columns 4 and 5 correspond to Angel Multiple-Select items.

On the first item (column 4), the first student selected options B and D; on the second item the same student selected options A, B, C, and D.

You might be smugly seated, sipping something, listening to a pleasant bit of this or that, and not realise the implications multiple-select items pose for your treasured Lertap support team.

Lertap 5 thrives on item responses which are but a single character in length.  All of its output, both tables and graphs, assume item responses are just a single solitary character.  Such has been the case since time immemorial.  How the devil can item responses like those seen in the snapshot above be processed?
Furthermore, from a more practical point of view, there’d be more than one test developer who might caution against using items such as the sample seen above.  It’s not possible to readily undertake a proper response analysis with such questions – for example, wouldn’t it be useful to know how many people picked Captopril regardless of how they otherwise responded to the item?  Would it not be valuable to know how many mistakenly thought that insulin was a correct answer?  No can easily tell when responses are coded as seen above.
Haladyna (1994) cited one research study which found that students reported the multiple-response format to “be more difficult than conventional multiple-choice”, leading Haladyna to write: “The use of this format is not recommended….” (p.47).  

However, ours is not to question why.  It is obviously the case that people use multiple-response items; our task was to figure out how to support them.
Processing multiple-response questions
What we’ve done is create a new macro, AngelMac2, which re-codes multiple-response items into single-character responses.

The macro works by going down each VAL_FIELD column.  These columns reveal how many points a person got for her/his answer to a question.

For a given VAL_FIELD column, if the macro finds a greater-than-zero value in a row, it says “Ah-ha!  This student has a correct answer.  Now I’ll just scoot over to the left, to the corresponding FIELD column, find out the student’s response, and call that the correct answer.  Any other answer will be called incorrect.  Then, if the response is longer than one character, I will re-code it into just A or B – A to signal a correct response, B for an incorrect response”.
Okay?  Good.  Now we’ll drop into an explanation of how the original Angel macro worked, and follow that up with more comments about how the new macro operates.
The AngelMac1 macro
The following VBA code may be used to determine where the item responses begin:

Let i = 0

 Do

   Let i = i + 1

   If InStr(1, Cells(3, i), "FIELD_") Then

     Let FoundField = True

     Let FirstItemCol = i

     Exit Do

   End If

 Loop Until FoundField Or i = NumCols

This little code segment (above) scans left to right over row 3 of the worksheet, looking for the first column to contain “FIELD_”, saving the result in a variable called “FirstItemCol”.

The code segment below may be used to determine the response codes found in the item response columns:
Dim NumeroDeCaracteres As Single

  Let NumeroDeCaracteres = 0

  Let HiloDeRespuestasAngel = ""

Set ItemRangeAngel = Range(Cells(4, FirstItemCol), Cells(NumRows, FirstItemCol + NumItems - 1))

'Do item responses involve Arabic digits?

  For i = 48 To 57

    Let NumOfChars = CountIf(ItemRangeAngel, Chr(i))

    If NumOfChars > 0 Then

      Let HiloDeRespuestasAngel = HiloDeRespuestasAngel + Chr(i) + ","

      Let NumeroDeCaracteres = NumeroDeCaracteres + 1

    End If

  Next i
'Do item responses involve upper-case Latin letters?

  For i = 65 To 90

    Let NumOfChars = CountIf(ItemRangeAngel, Chr(i))

      If NumOfChars > 0 Then

        Let HiloDeRespuestasAngel = HiloDeRespuestasAngel + Chr(i) + ","

        Let NumeroDeCaracteres = NumeroDeCaracteres + 1

      End If

  Next i
The code below creates the CCs worksheet; it looks messy due to all the string manipulation required to put together suitable *col, *sub, and *key lines.

Worksheets.Add

  Cells.Select

  With Selection.Font

    .Name = "Courier New"

    .Size = 10

  End With

  With ActiveSheet

    .Name = "CCs"

    .Move After:=Worksheets("Data")

  End With

  Range("A1").Select

  Cells(1, 1)="*col (c" & FirstItemCol & "-C" & FirstValueCol - 1 & ")"

  Cells(2, 1)="*sub Res=(" & ResCodes & "), Title =(AngelTst), " & _
    "Name=(Angel Learning online test results), MDO"

  Cells(3, 1) = "*key " & HiloDeClaves

  Range("A3").Select

  Selection.Columns.AutoFit

How to obtain the macro
All the macros we have made to date are available in a single file which may be downloaded from the Lertap website.

The name of the file is Lertap5MacroSetA.xla.

The URL of the download page is:

http://www.larrynelsonstuff.com/Software.htm
Information on how to correctly install the file on your computer, and how to link your own home-grown macros to Lertap’s toolbar, is at:

http://www.larrynelsonstuff.com/HTMLHelp/HTML/index.html?macs_menu.htm
The macro in action
Invoking the macro is an extremely complex task, involving two mouse clicks. The first click is on the Macs menu on Lertap’s toolbar. The second is on the title of the macro we want: AngelMac1.  That’s it.
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When it has finished its job, AngleMac1 will have created a new Excel workbook with two worksheets, Data and CCs. A partial snapshot of the CCs worksheet is shown below:
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Users should check the CCs lines carefully. The *col line should always be correct, but not so the other two lines – the macro has made best guesses as to the Res=() contents, and the entries for the *key line.
Were you to actually use this macro, you’d probably want to change the Title=() and Name=() assignments on the *sub line.  Better yet, you might want to make a macro which will take a stab at dissecting the second header row in the Angel csv file; this row seems to have the information which we’d usually want for Title and Name, e.g., Title=(EE 302), Name=(RF modulators).
Note: you can’t see it in the snapshot above, but the macro has added the MDO control word to the end of the *sub line.  Using MDO gets Lertap to adjust its item statistics so that they’re adjusted for missing data, a vital adjustment when item sampling has been employed.

How to modify the macro
The macro may be modified by opening Excel’s Visual Basic Editor. While there are a few ways to do this, perhaps the easiest is that recommended by Excel Help:

On the Tools menu, point to Macro, and then click Visual Basic Editor. 
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Call RollingRack
If Not bReepRolling Then Exit Sub

Call CheckFileExtension

Call RollingRack
If Not bReepRolling Then Exit Sub

Call SavelsiLs

Call RollingRack
If Not bReepRolling Then Exit Sub

Call CheckingelFormac

Call RollingRack

'Now know where item responses begin
(FirstItemCol, and NumItems).

If Not bReepRolling Then Exit Sub

Call GetingelltemResponseCodes

Call RollingRack
‘Now have string of response codes i
If Not bReepRolling Then Exit Sub

Call GetingelCorrectinsuers

Call RollingRack
‘Now have string of item keys in Hil
If Not bReepRolling Then Exit Sub





More about the new macro, AngelMac2
The new macro creates a CCs worksheet with more information.  Have a peek:
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The first three lines in the new CCs worksheet are much as they were before.  The fourth line, *alt, has been used to specifically denote items which have been recoded – these will be items whose last alternative, or option, was B.

In the example above (hope you can read it), the first two items have Bs in the *alt line; most of the other items used all of the response options, or alterna​tives, as seen in the Res= setting on the *sub line.

The *wts line has been added to indicate the number of points, or “weights”, given to each correct answer.  Most of the time the *wts line can be expected to be a line of 1s, indicating one point for each correct answer.  The example I have used above differs in that most correct answers, for reasons known to the instructor, resulted in 3 (three) points.  (Angel makes it easy to vary the number of points given for correct responses.  However, the present version of the macro limits the number of points to a maximum of 9; if it finds Angel VAL_FIELD entries above 9, it resets them to 9.)
The explanation lines seen below the *wts line provide additional information about the items.  If items used multiple responses you can see what the original correct responses were, and be reminded of the fact that Lertap has recoded such items using A for correct, B for incorrect. 
The new macro does a better job of reporting potential difficulties with Angel csv files.  It is possible, for example, to scan down a VAL_FIELD column and find all entries to be zeroes.  This happens whenever no-one correctly answered the corresponding question.  In such cases, Lertap doesn’t know what to record as the right answer in the *key line, nor does it know what to put in the *wts line.
You’ll have to get in and fix these problems yourself.  For example, Lertap could not find the correct answer for the first item – you’d want to replace the ? mark with an A for this question (A has to be the right answer as this was a multiple-response item, and all multiple-response items are supposed to be re-coded so that A signifies correct).

If you let an item get by with a zero in the *wts line, that item will be excluded from the item analysis.  However, items with zero point values must still have entries in the *key and *alt lines.  (This is mentioned in Lelp, the Lertap help file.)

Getting Lertap to use the new macro, AngelMac2
You must have Lertap 5.6.2 or later in order to be able to make use of the Lertap5MacroSetA.xla file.  Please refer to Lelp, Lertap’s help file, for information on how to obtain and make use of this file.  Where’s Lelp?  (Read on.)
If you’re using a Windows computer, Lelp is available from the Lelp menu at the right of the Lertap toolbar.  Click on Lelp, and then on Lertap help.

On Macintosh systems, Lelp is available as a PDF file called LRTP5HHelp.pdf.

On any computer with an internet connection, Lelp may be found at:


www.larrynelsonstuff.com/HTMLHelp/HTML/index.html?macs_menu.htm
Once you’re in Lelp land, open the Toolbar topic, and then the Macs Menu subtopic.

A subtopic of the Macs Menu subtopic is “Linking to macros”.  Take in its discussion, and then add AngelMac2 to one of the spots reserved for macro names in the System worksheet.  You don’t have to delete the link to AngelMac1 – the AngelMac1 macro is still in the Lertap5MacroSetA.xla file; you can use both of the Angel macs if you want to.  AngelMac1 is a bit faster than AngelMac2, but only AngelMac2 has support for multiple-response items, and only AngelMac2 will pick up any special correct-answer points if instructors have used them.  (AngelMac1 assumes that each correct answer is worth one point.)
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� I say this most advisedly as online learning products change so rapidly. It is entirely possible that my observation re WebCT is incorrect.


� Excel macros are recorded in a programming language known as “VBA”, Visual Basic for Applications.





Angel Mac1 Lertap5 macro, p.11.

