MyUCDavis Quiz Builder to Samigo Quiz Migration: Functional Specification

Project Goal
The purpose of this project is to create a tool to allow faculty to migrate their existing quizzes from Quiz Builder in the MyUCDavis course management system (cms) to Tests & Quizzes (Samigo) in the UC Davis implementation of Sakai. 
Background

IET intends to move faculty and staff using the MyUCDavis cms to using a UC Davis Sakai implementation by Fall 2007. MyUCDavis is a custom-coded, locally-supported ColdFusion application, while Sakai is an open source, collaborative Java application.

To encourage faculty to adopt the new cms, it is imperative that we enable course content migration for both faculty and support staff. Migration must be a smooth and opaque process for faculty. It is also desirable that the migration be consistent with existing functionality in Samigo and be well documented for ease of use by faculty and staff. 

Samigo is designed to allow import and export of quizzes in compliance with IMS Question and Test Interoperability (QTI) standards. Currently, Samigo supports QTI version 1.2, but there are plans to support version 2.0 in the future. It is important that the migration tool is easily conformable to the new standard.
Out of Project Scope

The following issues are out of scope of this project:

· Migration of media files (will be handled as a separate issue)

· Migration of quizzes with calculated questions

· Quiz taking performance comparison between MyUCDavis and Samigo

· Question pool migration from Quiz Builder to Samigo (import functionality for question pools does not exist in Samigo yet)

Analysis
Analysis of existing Quiz Builder data was completed to determine the number of quizzes to be migrated and who would be affected. The similarities and differences between Quiz Builder and Samigo were analyzed to determine the best method of migrating existing quizzes. Previous analysis of database conversion strategies in the document Quiz Builder to Samigo Conversion Analysis
 suggested two possible conversion strategies: Conversion by Assessment or Conversion by Question Pool. 
Based on comparison of Quiz Builder and Samigo data structures and media file display capabilities and the limitations in Samigo’s import/export functionality, the strategy proposed is to allow faculty to migrate individual quizzes. This is also the only method to allow quiz sharing between faculty and their support staff in Samigo.

The migration tool will consist of a function in Quiz Builder to export an individual quiz as a Samigo-compatible XML file. Faculty and/or staff can then copy the quiz into their course site(s) by using the Samigo import function. Any media or other file types associated with the quiz will be added by faculty after the import process is completed.
MyUCDavis Quiz Builder Data Analysis
As of  3/16/06, there are 212 quiz ‘owners’ using Quiz Builder and the majority are faculty, teaching assistants (TAs) or department support staff.
Key departments using quizzes in Quiz Builder include: Agronomy & Range Resources, Chemistry, Design Program, English, Environmental Science & Policy, Human & Community Development, Land Air & Water Resources, Mathematics, Mechanical & Aeronautical Engineering, Music, Nematology, Nutrition, Physics, Political Science, Religious Studies, and the University Writing Program, as well as the VetMed Schools. 

Analysis of the quiz records in the Quiz Builder Oracle database shows that of the 1370 records (as of 3/16/06), 1235 are valid quizzes and 135 are invalid quizzes. Quizzes are valid only if the required fields are populated and the quiz has questions associated with it. Of those 1235 valid quizzes, 730 have been published/released to courses one or more times over the past 3 plus years. 

Relevant statistical breakdowns of Quiz Builder quiz records:
· 9% of the quizzes are invalid since the ‘owner’ no longer has a valid Kerberos account (123 invalid owners / 1370 total quizzes.)
· 3.5% of the quizzes are ‘test’ quizzes owned by IET personnel 
(48 quizzes owned by IET personnel / 1370 total quizzes.)
· Up to 36.9% of the quizzes may be ‘practice’ or duplicate quizzes as they were never published and often have the same or similar names
((total valid quizzes 1235 – 730 published quizzes)/ 1370 total quizzes)

· Of the 103 faculty who published quizzes to courses, 15 publishers do not ‘own’ some or all of the quizzes they published, i.e., they do not have direct access to the quizzes – the ‘owner’ must release the quiz to the course. 

· 5.6% of the quizzes contain calculated questions which have no equivalent question type in the current Sakai version. Three faculty members from Biological & Agricultural Engineering and Physics departments own 11 published quizzes which use almost all of the calculated questions in the pool of existing questions.
· 16.3% of the quizzes contain images, media or other content files 
(223 quizzes with media / 1370 total quizzes.)
Based on these statistics, it is not desirable to move the quiz content over from Quiz Builder to Samigo wholesale, since a percentage of the quizzes are not valid, not currently owned, not supportable, or not used. Since some of the quizzes are owned by someone other than the faculty who teaches the course, staff, faculty and TA’s need to be able to migrate quizzes.

Finally, there is a need to provide instructions for moving images, media and other content files from Quiz Builder to Samigo.
Data Migration from Quiz Builder to Samigo
The migration strategy for data translation from Quiz Builder into a Samigo-compliant XML file will follow the business logic as shown here.  

[image: image1]
1) Data with a direct correlation between Quiz Builder and Samigo will pass directly. For example, the field ‘quizname’ in Quiz Builder corresponds to the ‘title’ field in Samigo, so data migration is direct. 

2) Some data require interpretation to migrate from Quiz Builder to Samigo. For example, the qz_quiz.answerdisplay field contains the settings for displaying feedback to the student. The field allows four distinct settings which must be mapped to their closest equivalent in Samigo.
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3) Data exists in Samigo, but not in Quiz Builder, which can be regarded as a new feature. Currently, only minor improvements exist, but as Samigo moves towards QTI version 2.0 standards,  there is the potential for features like the ability to select hotspots on a graphical image, setting sliding scale values, or creating adaptive questions which allow the student to “alter their answer following feedback or to be posed additional questions based on their current answer”
.  
4) Data exists in Quiz Builder, but not in Samigo, which is a gap or data loss of which faculty and staff will need to be kept informed. Garman’s 
 document identifies key losses, such as the inability to create calculated questions. An additional loss would be the ability to release quiz information selectively per student.  
5) Some data fields in Quiz Builder are null or have the same value for all records, which makes them generally irrelevant. Prime examples are the fields ‘term’ and ‘crn’ in the qz_quiz table which are null for all records; the initial design purpose for these fields was not implemented, so they can be ignored.
Data migration paths will be mapped and any losses or gains will be documented.

Samigo Import/Export Analysis
The current version of Samigo 2.1.x allows users to import and export quizzes. There are limitations to the current import / export QTI standard capabilities documented in README.import_export.txt. 
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README.import_export.txt

Of specific interest are the statements:
  a. Exports may be made in questtestinterop format for either asi (assessment/section/item) or item.
  b. Only assessment/section/item format may be imported.
Basically, the current version of Samigo only allows us to import and export entire quizzes, assuming that all questions and their corresponding answers and feedback (items) are properly formed. This is also the only method to allow quiz sharing between faculty and their support staff.

Both the export and import functions within Samigo are fairly straightforward. To export a quiz created in Samigo, find the quiz under Assessments and select the Export option, press the Download button on the new window, and then use File, Save As to save the generated XML file to your local machine. 

The file has a generic name “exportAssessment.xml” which can be renamed to something that will make sense to the user. To import this quiz into another site, press the Import button under Assessments, and then Browse to locate the locally stored file and Import to complete the action.
Initial testing of this import/export process indicates that the failure alerts when errors occur are not helpful to the average user. Most significantly, there is no information provided when questions are not imported, whether they are improperly formed or fail to meet other criteria. More testing of this process is needed to identify failure points and more explicit responses for failures in the Samigo code are desirable. 
Also of note: the current release of Samigo does not support import and export of question pools yet, so this process would necessarily be limited to quizzes at this time. 
Using Images and Non-image Files in Quizzes
There are a total of 218 distinct quizzes in Quiz Builder using media files which are owned by 33 faculty and staff. Because a quiz in Samigo contains paths to these files which will need to be associated with a faculty’s Resources location in Sakai, the media files need to be moved separately and then added to the quiz after migration.

	FILEEXT
	FILECOUNT

	.jpg
	541

	.gif
	269

	.pdf
	39

	(null)
	26

	.JPG
	17

	.mp3
	12

	.doc
	6

	.bmp
	4

	.swf
	3

	.png
	1

	.bat
	1

	.cfm
	1

	.sql
	1

	.2
	1


Faculty use single or multiple images associated with a question for identification of objects or concepts. For example, an instructor in Veterinary Medicine might use multiple radiograph images along with a downloadable PDF file with those images imbedded to test student diagnostic abilities.
A music instructor might use images to ask students to identify musicians, musical scores or notations. Chemistry instructors use images to display chemical formulas and biota for students to identify.

An instructor might also ask a student to download a .doc, a .pdf or some other type of non-media file as part of a quiz. 

Images and Non-image Files in Quiz Builder

Entering image or other types of files in Quiz Builder is straight-forward. Each file must be specified as either an image or other type of file, selected with a file picker and defined with an optional caption. 
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README.import_export.txt

Multiple images or files can be added to a question by uploading them one after another. No screen manipulations are allowed to determine where the files are displayed.
Images and/or files can only be associated with the question – not with the answers.

When the question is displayed to the student during a quiz, all question text appears first, followed by any images with their optional caption, any other files with file information displayed, and finally, by any answers associated with the question.
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The instructor does not have the ability to format or rearrange the appearance of this content, other than by entering the images and other files in the order he/she would like them displayed.
Images and Non-image Files in Samigo

Adding images and files to Samigo requires more steps but allows more flexibility in layout. First, to insert an image into the quiz the file must be loaded into a Resources folder (which does not have to be related to the site.)  
Once the file is in Resources, copy the reference link by clicking on the file to generate a new window, using Copy Shortcut or getting the URL from Revise Properties. 
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If multiple images will be added to the quiz, it is easy to open Resources in a new window to access to link information and quizzes at the same time.
Add a .gif, .jpg, .jpeg, or .bmp image by typing text into the HTML Editor text area and then select the location in the text where the image will appear. 
Select the image icon from the text editor and a new Insert Image window will pop open. 

Paste the link into the Image URL field, and select Preview to view the image, if desired.
[image: image7.png]e Question Preview

Displayed below is how this uestion wilhe preserteto stucerts.
< Close Preview

Identify the diferent objects in these images and files

Images:

My pet

Other Files:
README.mport_exportd ( 4.5k b
ImportExport fle

[~ a Adogandatedile
[~ b. Acatand a poffile
[~ ¢ Aparrotand a doc file




[image: image8.png]Question [2E] short answer/Essay - 1.0 points

Describe the animal below:

Make sure that you nate all key features.




Images can be placed before, within or after text which allowing more display control than in Quiz Builder. Multiple images can be added by repeating these actions. Images can be placed in any text area field, including answers and feedback.
The image source reference with this method requires that the file reside in Resources. Once an image URL is generated in Resources, the URL can be used in multiple questions or quizzes. Changing the graphic in Resources, even if the new file has a different name, will replace the image in all URL references and the new image will be renamed with the original file’s name.
When a quiz with images referenced to Resources is exported and then imported to another course or site, the path reference is retained and the images are accessible from the new course. Because only the path, but not the actual image is imported, those files associated with quizzes in Quiz Builder would need to be moved separately into Resources, and then referenced within the quiz by their new URL.
Other types of files can also be linked to quizzes as links. Documents, PDF files, and other types of course materials can be referenced in the following manner: type text in any HTML Editor text area, highlight the text, and then select the link icon. Paste in the URL reference and optional title and target.
Images and documents outside of Sakai can be linked in this manner, as long as the URL is properly formed and the outside location is publicly accessible. For most non-media files, it is best to set the target to “_blank” to open it in a new window. The student will need to either open or save the file. Audio and other media files can be accessed successfully through this method.
Analysis Conclusions

A small portion of faculty at UCDavis user Quiz Builder to create and release quizzes to students with 730 quizzes released to courses one or more times over the past 3 years.
719 quizzes within this group represent a pool of valid, published quizzes containing question types supportable in Samigo. Since this subset represents 52.5% of the total quiz population, it makes sense to create tool to migrate individual quizzes rather than the entire quiz data set into Samigo.
Quiz migration requires matching fields or functions between Quiz Builder and Samigo for the most accurate translation of data. Some data which exist in Quiz Builder, but not in Samigo, represent gaps or data loss which will be documented.

Faculty can be informed in advance of features not supported by Samigo at this time. If an export process is to be used by faculty to migrate quizzes (or move quizzes created in Samigo into another course) improvement of the failure alerts is highly desirable.

Images and other file types can be used in Samigo with more flexibility of layout and in answers and feedback as well as in questions. Images and non-image files will be migrated to Resources manually since the file reference will change.  File references will need to be redone manually after the quiz is imported.
As Samigo continues to be developed using QTI standards, the full feature set will eventually surpass Quiz Builder’s capabilities. Using the existing XML import feature means that faculty quizzes will be in a more universally accepted format, since QTI specifications are “defined in XML to promote the widest possible adoption.”

Design

The design of the quiz migration tool is based on the idea that it is specific to MyUCDavis Quiz Builder and does not need to exist beyond the quiz migration period. Since Samigo allows for quiz migration from site to site via import and export of a QTI 1.2-compliant XML document, taking advantage of this technology would familiarize users with an existing Samigo process and allow for a decoupled design which can be easily upgraded if Samigo becomes QTI 2.0-compliant during this period.

Desired features of a migration tool are:

1. Faculty, staff  and TAs can export and import quizzes
2. The process is a ‘big button’ process, i.e., easy to use and easy to understand.

The following diagram outlines the process for generating an XML file within Quiz Builder which is compatible with Samigo’s import assessment functionality. Faculty will generate the XML file to their local machine and then import the file into Samigo.

Proposed Quiz Builder XML Document Generation Process
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Proposed Quiz Builder XML Document Generation Process Details

(1) Select Quiz Builder / Select a quiz
Faculty and staff are knowledgeable about their quiz content in Quiz Builder and are best suited to determining which quizzes to export. My UCDavis superusers, including programmers and support staff, are also able to access quizzes for export.

(2) Is the quiz valid?

The existing ColdFusion code in Quiz Builder validates whether a selected quiz is valid, i.e., is well-formed and contains questions.
(3) Quiz Builder quiz properties Export link

If a quiz is valid, the Update Options link is accessible, and if the quiz is not published, the Delete Quiz link is also accessible. An Export XML link will be added which will be accessible whether the quiz is previously published or not. The link will be included in the qz_quiz_properties.cfm code and references a control/display file compatible with existing code standards. For the user, accessing the link would open a new window similar to the Test Drive quiz function.
(4) Analyze quiz data

When a user selects the Export XML link, the first process is to access quiz data to determine whether there are any exceptions which prevent the successful generation of a well-formed xml file. Some exceptions may require only alert notifications, but will still allow xml file generation. 
For example, a quiz composed of all calculated questions would be a failure exception. A quiz partially composed of calculated questions would cause an exception and alert the user that some questions would not be exported, but will still generate an xml file. If a quiz contains media files, the user will be alerted that the media files must be imported separately and added back into the quiz.
(5) New window Display alerts / instructions / buttons

The next process is to display information to the user, including any alerts, instructions for saving and using the xml file, and two functional buttons – Download and Cancel. The Download button does not appear if the quiz is invalid for Samigo, e.g., contains only unsupported question types. The instructions would be similar (but possibly more detailed) to the export instructions in Samigo.
(6) User presses Cancel button
The Cancel button closes the window; the parent window in Quiz Builder remains open.

(7) User presses Download button

When the user presses the Download button, the form submission passes the quiz identifier, the quizid in Quiz Builder, to an xml generation file which replaces the alerts and instructions display window.
(8) XML ASI file is generated

The new xml generation file calls a series of ColdFusion functions (CFCs) to both pull the quiz data and translate that data into Samigo compatible settings. Translation is required for quiz settings, question data, incorrect and correct answers, and feedback. The xml generation file will also set any required Samigo default settings.

The user will follow the instructions for saving the xml file to their local machine to be imported into Samigo. The imported xml file creates a new, unpublished quiz in Samigo.
Process Wrap-up

Steps 1-3 in the process are designed to mimic existing functionality in Quiz Builder for ease of use and familiarity for the user which simplifies integration into the existing code. 
Steps 4-8 mirror the Samigo export process, so that the user will feel that exporting quizzes from Quiz Builder is the same as exporting quizzes from one course site to import into another course site in Samigo. 

Testing is required to ensure that the xml file generation process performs correctly for MyUCDavis operating system and browser specifications. Testing is also required for the file import to Samigo process to ensure that quiz data transformation is as accurate as the program differences will allow. 
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_1204111637/README.import_export.txt
Notes on QTI Import and Export for version 2.1

===============================================

1. QTI Format. QTI version 1.2 is the only version supported at this time.

  a. Exports may be made in questtestinterop format for either asi

(assessment/section/item) or item.

  b. Only assessment/section/item format may be imported.

  c. Object bank format supported only for web service inquiries via QTIService.



2. Export Assessment XML Format.

   a. In some earlier versions of Samigo, JSF prepended extra lines to QTI.

   b. For backward compatibility, these prepended lines are ignored.

   c. Exported Assessment files now default to the name "exportAssessment.xml".

   d. Firefox users.  You should accept the default

         "Save as Type:" "Web Page, HTML only".

   e. Firefox users.  DO NOT save as "Text File", this will save only the text

nodes of the XML document,and will cause errors on re-import.

   f. Firefox users.  You can also highlight the file name and substitute one

of your own with an xml extension (e.g. "mymultiplechoice.xml").

   g.  Tests and Quizzes will accept files with any extension as long as they

are in correct format for importation.  (SAK-1203).

   h. If you inadvertently import a non-QTI, or corrupted QTI file, you will be

returned to the author index page and a warning will be displayed. (SAK-1201)



3. Format and settings issues on import/export.

  FIXED IN THIS VERSION:

  a. Correct grading of imported assessments. SAK-1955.

  b. Correct import and export of timed assessment settings.  SAK-1898.

  c. Correct import and export of MCSC as MCSC, not as MCMC.  SAK-1779.

  d. Including rationale in import/export. SAK-1824.

  e. "Unlimited" now reimporting as unlimited submissions, not 9999. SAK-2176.

  f. Match-level feedback now retained for matching questions. SAK-1874.

  g. High security IP address settings are now retained. SAK-1873.

  h. Correct answers in multiple choice questions with more than four answers.

Answers after the fourth now preserve their correctness on export.  SAK-2766.

  i. Multiple choice single correct and multiple correct questions now retain

answer-specific feedback. SAK-2777.

  KNOWN ISSUES IN THIS VERSION:

  a. Non-breaking space will be used to supply absent text between blanks in

fill-in-the-blank questions.  SAK-1872.

  b. Blank space is lost in question text for the file upload question.

(E.g. " Blank space is lost in question text. " becomes "Blank space is lost in

question text.")

  c. More than two successive question marks in imported/exported questions

will be lost (e.g. "Does this question have too many question marks?????") will

reimport as "Does this question have too many question marks???").



4. Import and Export of Character Entities and Non-XHTML Data.

Through cut-and-paste operations into rich text fields using unusual characters

such as mathematical symbols it is possible to create an incorrectly formatted

QTI document that is not importable into Tests and Quizzes.



There are two workarounds for this, using a text editor:



    a. For  well-known unicode entities you can replace them with their numbered

XML entity equivalents (see http://www.w3.org/TR/REC-html40/sgml/entities.html).



  For example, (FORALL) x (SUCH THAT) x (IS GREATER THAN) (SQUAREROOT OF) x



  could be rendered as



  <mattext charset="ascii-us" texttype="text/plain" xml:space="default">

    &#8704; x : x &gt; &#8730; x

  </mattext>



  Note that legibility for some entities may be dependent on the browser used.



    b. A more general solution is to enclose the non-XHTML text in CDATA.

For example:

  <mattext texttype="text/html">

    <![CDATA[True-False: Ist diese Frage richtig oder falsch? (Richtig) ]]>

  </mattext>



  Note that the XML parser will make no attempt to validate CDATA enclosed

character data, and will then accept non-XHTML and even bad HTML.



6. Respondus.

Respondus questions have some non-Sakai-style QTI formatting issues.



7. Images.

  a. Make sure that you observe all copyright and intellectual property

restrictions when importing and exporting images.

  b. In general, when authoring questions, you should not include images that

may not be available (e.g transient, password protected, or https) when a test

is modified later on, or when it is taken.

  c. Specifically, you should not expect images to be visible on an imported

assessment just because it was visible in the originally exported assessment

unless you have access to the url of the original image from a new client on the

new server.








