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2 Introduction
This document is the software test plan for the R2Q2 Web Service. R2Q2 is a Rendering and Response Engine (RRE) for the IMS Question and Test Interoperability version 2.
2.1 Terminology

In this document QTI XML is used exclusively to relate to the version 2 of the specification unless explicitly stated otherwise.

3 Software test issues
This testing plan mainly concerns the final systems acceptance testing phase to be performed on the complete software system. Unit testing is to be performed and planned during the individual iterations of the program development. A black box approach to test plan development has been followed concentrating on system objectives.
4 Features to be tested
· System installation and uninstall.
· Integration by a third party.

· General running, durability and performance. 

· Rendering and response processing of all QTI v2 question types supported (those not supported are listed in the section below).

5 Features not to be tested

· Handling of QTIv1 XML.

· Some question types are not supported { extendedTextInteraction, drawingInteraction, uploadInteraction }

· Some issues could arise because of the incorrect passing of malformed QTI XML to the R2Q2 Service by an Assessment Delivery System, however this will not be examined and it will be assumed that candidates are isolated from being able to tamper with the QTI XML.
6 Approach

All testing is to be performed through a test harness which the successful production of itself satisfies the first test case. By following this method we test that the web service is loosely coupled and possible to integrate into an Assessment Delivery System by an external developer.

7 Item deliverables

· A completed check sheet given in Appendix A
· Test harness program.

8 Appendix A – Check Sheet

	Test Number
	Test Case
	Expected Result
	Purpose
	Pass/Fail?
	Fly spray number?
	Comment

	
	System installation and general running tests.
	
	
	
	
	

	1
	Installation of the service onto a Windows machine.
	Installs smoothly.
	Test distribution.
	
	
	Must follow documented instructions.
Executed by:



	2
	Installation of the service onto a Linux machine.
	Installs smoothly.
	Test distribution.
	
	
	Must follow documented instructions.
Executed by:



	3
	Uninstall of the service on a Windows machine.
	Completely removed.
Doesn’t remove wanted components.
	Test distribution.
	
	
	Must follow documented instructions.
Executed by:



	4
	Uninstall of the service on a Linux machine.
	Completely removed.
Doesn’t remove wanted components.
	Test distribution.
	
	
	Must follow documented instructions.
Executed by:



	5
	Generate a stub from R2Q2 WDSL.
	Correctly formatted stub is generated and exposes all the required ports and methods complying correctly with the naming standards to be given in the user manual.
	
	
	
	Note: All further tests should be performed using this generated stub for invocation. If naming of ports and methods does not match then these should either change in the WSDL or in the manual.

Executed by:



	6
	QTI XML – Example A, XML (Basic Item)
	Returns valid rendering.
	Test item input
	
	
	Executed by:



	7
	QTI XML – Example B, content package (Basic Item)
	Returns valid rendering.
	Test item Input
	
	
	Executed by:



	
	Stability and Performance Tests.
	
	
	
	
	

	8
	Survival test #1. Log memory usage before initialling test. Run as a loop test cases for many hours correctly ending sessions. Sessions should be ended alternately by endAttemptInteraction and answering the question. After test if service is still alive log the memory usage. 
	Service should still run after test completed. Memory usage on the system should not differ significantly after test has been run.
	Service durability
	
	
	Executed by:



	9
	Survival test #2. Log memory usage before initialling test. Run as a loop test cases for many hours correctly however user should never end assessment item. After test if service is still alive wait several hours and re-log the memory usage.
	Service should still run after test completed. Memory usage on the system should not differ significantly after test has been run that the initial usage.
	To test that the system correctly applies timeouts on assessments and automatically closes sessions. (Example Candidate switches off the computer before the test is completed)
	
	
	Executed by:



	10
	Performance (Basic) – 
Log time stamp.

Render a Simple Item 1000 times.

Log time stamp.

Compare before and after time stamps.
	Time taken to render questions should be reasonable.
	
	
	
	Executed by:



	11
	Performance (Simple Template) – 

Log time stamp.

Render a Simple Template Item 1000 times.

Log time stamp.

Compare before and after time stamps.
	Time taken to render questions should be reasonable. 
	
	
	
	Executed by:



	12
	Performance (Adaptive Template) – 

Log time stamp.

Render an Adaptive Template Item 1000 times.

Log time stamp.

Compare before and after time stamps.
	Time taken to render questions should be reasonable.
	
	
	
	Executed by:



	
	Functional Tests.
	
	
	
	
	

	
	-- IMS Example Questions (v2) --
URL: http://www.imsproject.org/question/
Followed by

qti_v2p0/examples/[Test title]
	To be given as XML or package.
If test performed on IE or Firefox mark in Comments.
	
	
	
	

	13
	Choice.xml  


	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	14
	Choice_multiple.xml


	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	15
	Order.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	16
	Associate.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	17
	Match.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	18
	Gap_Match.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	19
	Inline_Choice.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	20
	Text_entry.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	21
	Hottext.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	22
	Hotspot.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	23
	Select_Point.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	24
	Graphic_Order.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	25
	Graphic_associate.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	26
	Graphic_gap_match.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	27
	Position_object.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	28
	Slider.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	29
	Order_Partial_scoring.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	30
	Feedback.xml
	Correctly renders result and response. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	31
	Template.xml
	Correctly renders result and response. Iterates through templated questions correctly. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	32
	Adaptive_Template.xml
	Correctly renders result and response. Iterates through templated questions adapting correctly. OV’s correctly updated.
	Handling of all question types.
	
	
	Executed by:



	
	-- Custom Items –
(Tests that should pass)
	
	
	
	
	

	33
	Style sheets
Custom/order_custom_stylesheet.xml

Custom/custom_stylesheet.css

Render the test item.
	Style sheet should be referenced correctly in the generated html.

Should render correctly against the test item.
	Ability for render to integrate well into the style intended for an Assessment Delivery System. 
	
	
	Executed by:



	34
	Choice Interaction
Custom/choice_custom.xml

Render this item. Choice 3 is fixed and the other 2 random. 

The choice labelled “Item 3” should be fixed as the last position in the list. Select this item. Reload and try and select the choice labelled “Item 2” then “Item 3”. On the third attempt try and select “Item 1” and “Item 3”. 
	When reloading the test “Item 1” and “Item 2” should randomly be arranged. “Item 3” should always be last in the list.
Selecting two items should be impossible.
	Test randomness.
	
	
	Executed by:



	35
	Choice Multiple

Custom/choice_multiple_custom

Select “Nitrogen” and “Oxygen” then submit.
	The OV should be 2147483647
	This test checks the appropriate handling of Integer types.

The lower and upper bound values for the key -> value are set to the limit of integer storage as defined in the standard.
	
	
	Executed by:



	36
	Choice Multiple #2
Select “Snakes” and “Planes” then submit.
	The OV should be 
-2147483648
	
	
	
	Executed by:



	37
	Inline Choice

Custom/inline_Choice_custom

Select “York” and “clouds”.


	If “York” and “clouds” are both selected then the OV should be 1, any other option should set it to 0.
	A more complicated test item example than the IMS example.
	
	
	Executed by:



	38
	Slider Interaction

Custom/slider_interaction_custom
Select a value in the upper quartile of the slider and submit.
	The modal feedback should show and mention the value selected.
	More complicated than the IMS example, also includes the printedVariable class, negative slider values and modal feedback.
	
	
	Executed by:



	39
	Order Interaction (Horizontal)

Custom/Order_interaction_custom_horizontal

Note on this test: It should be altered to test more, for example a large number of items.


	Should be rendered to allow horizontal interaction.
	
	
	
	Executed by:



	40
	Order Interaction (Vertical)

Custom/order_interaction_custom_vertical


	Should be rendered to allow vertical interaction.
	
	
	
	Executed by:



	41
	Hottext

Custom/hottext_custom

Select “includes”.
	Feedback “Correct!” should be shown.
	Simialar to the IMS example however included inline feedback in the hottext.
	
	
	Executed by:



	42
	Multiple Interactions
Custom/MultipleInteractions.xml

Select “Egg” and “Yes”.

Note: More tests should be prepared on this principle. They should cover a lot of different multiple interaction types in the body. (Position stage?)
	Question should render correctly with 2 separate interaction items in the body and score OV should be set as 2.
	Tests multiple interaction items in the body and also nested response conditions.
	
	
	Executed by:



	43
	Operator Tests (Operators in 8.1)
Numerical

Custom/Expression_Tests.xml

Select “Item A” and submit.
	SCORE OV should be set to 50.
	Tests handing of the numerical operators:
power

integerDivide

truncate

sum

subtract

round


	
	
	Executed by:



	44
	Operator Tests (Operators in 8.1)

Boolean

Custom/Expression_Tests_boolean.xml

Select “Item A” and submit.
	SCORE OV should be set to 1 if all expressions are correctly interpreted.
	Tests handing of the boolean operators:

match
and

or

not

anyN

equal (tolerance set)

lt

gt

lte

gte


	
	
	Executed by:



	45
	Concurrent test – Concurrently run tests 13, 15, 16 and 25.
	Each assessment item should have a unique GUID. All assessment items should render uniquely and update the OV’s accordingly.
	Test handling of concurrent candidates.
	
	
	Executed by:



	46
	Template

Custom/template_custom.xml

Correct responses:
China -> 1,315,844,000

USA -> 298,213,000

Japan -> 128,085,000

Select a correct response.

Select an incorrect response.
	Correct response should set SCORE OV to 1.
Incorrect response should set SCORE OV to 0.
	Tests a predictable use of template questions. The Question is randomised and the correct response is linked to the randomly generated value.
	
	
	Executed by:



	47
	Adaptive

Custom/adaptive_custom.xml

(3/4 done)
	
	
	
	
	Executed by:



	
	-- Custom Items –

(Tests that should fail gracefully)
	
	
	
	
	

	48
	Choice_custom_should_fail
Custom/choice_custom_should_fail

Select any answer and submit
	This should throw an exception.
	Tests connection problems. The file linked as a template for the response processing is unobtainable.
	
	
	Executed by:



	49
	Backtracking – On simple multiple choice item select an (incorrect) answer submit and wait for the response then use the browser backwards navigation button to repeat the selection if and select the correct answer.
Use “choice_custom”. Select “Item B” and submit. Press the browser back button and then select “Item C” and submit. 
	Candidate should not be able to successfully select a second entry.
or

Exception thrown? 

or 

SCORE OV should be 0.
	
	
	
	Executed by:



	50
	
	
	Content package: Invalid Zip/Malformed Zip file inputted.
	
	
	

	51
	
	
	Images missing from packages.
	
	
	

	52
	
	
	Missing Templates
	
	
	

	53
	
	
	Invalid XML entered.
	
	
	

	54
	
	
	Namespacing: Invalid QTI is entered but with a namespace which indicates it is valid. Suggestion: change a QTI file input to have a XHTML namespace.
	
	
	

	55
	
	
	Test what occurs when QTI has been entered which includes MathML (which is not supported).
	
	
	


TV – Template Variable, OV- Outcome Variable, RV – Response Variable
Notes from discussion on test plan:

Development was working towards QTI v2.1 not v2. Should the testing reflect this?

All 50 of the operators should be tested. Only subsets of operators are tested in tests 43 and 44.
Tests 50 – 55 Suggested.

