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Business Case

So far the assessment objects have not included an Item object.  In StudentResponseSet, responses can be identified by item number but no information about the item is available.  The issue of an Item object in SIF has not been addressed because of time constraints as well as the possibility that other standards might be incorporated.  While other standards can be incorporated, there is a need for a SIF Item Object to address specific school needs including future functionality for item analysis and formative assessment.
An Item object is needed in SIF in order for software systems to provide item detail information such as the psychometric properties of each item, the stem of the item, the distractors, the stimuli, etc.  This initial version of the Item object will not deal with presentation aspects of the item.  Instead, this version will focus upon the item content and characteristics needed to enable interoperability and the usage of item-level information in the improvement of learning and instruction. 
Time Line

The plan will be developed according to the SIF 2.2 timeline.
Object Dependencies and Relation Map

Object dependencies are illustrated in the diagram below. 
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(The item characteristics object is not included in this proposal.)

Changes to Other Objects

StudentResponseSet needs to be modified.  The item responses will need to reference the new item object.  See the Changes to StudentResponseSet section below. 
Proposed Content of the Object

(The item characteristics object is not included in this proposal.)
	Object/Element/Attribute
	Char
	Object Description
	Type

	AssessmentItem
	
	
	

	@RefId
	M
	
	Guid

	@AssessmentFormRefId
	M
	This RefId points to the assessment form of which the item is a part. 
	Guid

	@ResponseType
	O
	A token that indicates the response type for the item. 
Values:

· Multiple-choice

· multiple-multiple choice 
· true-false

· fill-in-the-blank

· short-answer

· essay

, 
	token

	ItemLabel
	M
	An item number or other identifier for the item.  It may be used to indicate the order or grouping of items. 
	text

	ItemName
	O
	Name or short description of the item.
	text

	LearningStandardItemRefId
	O
	
	

	Stimulus
	C
	A piece of content to be used by the test taker in responding to the stem. Examples include a reading passage, a video, a diagram, or a picture. 

Note: The Stimulus element only is included when a Stem element exists. 

Note: The RefId attribute and the SIF_ExtendedElements element of the AbstractContentPackageType are not allowed. 
	AbstractContentPackageType

	Stem
	O
	The question, task, or statement that prompts a response from the test taker.

Note: The RefId attribute and the SIF_ExtendedElements element of the AbstractContentPackageType are not allowed.  
	AbstractContentPackageType

	ResponseChoices
	C
	This complex element will not be included in the object if AssessmentItem@Response

Type = 
· fill-in-the-blank

· short answer

· essay 
Other cases will be added in the future. 
	

	ResponseChoices/Choice
	MR
	
	

	ResponseChoices/Choice/ChoiceLabel
	O
	A choice number or other identifier for the choice.  It may be used to indicate the order or grouping of the choices.
	text

	ResponseChoices/Choice/ChoiceContent
	M
	The text of the choice, such as “true”, “27”, or “Important economic and social factors”. 

Note: The RefId attribute and the SIF_ExtendedElements element of the AbstractContentPackageType are not allowed.  
	AbstractContentPackageType

	ResponseChoices/Choice/CreditValue
	O
	A numeric value that indicates the amount of credit awarded for choosing the choice.
	float


XML Example
<AssessmentItem RefId=”C294F3E190F019AD8E1DFC8367537EC8F”
    

AssessmentFormRefId=”9372CB8EA910FF87D5672CAEF01387AA”
    

ResponseType=”MultipleChoice”>

<ItemLabel>5</ItemLabel>
<ItemName>Geometry diagnostic</ItemName>

<LearningStandardItemRefId>DE072A87EFAD4B778AF9FAF83C94839E
</LearningStandardItemRefId>
    
<Stimulus>


<Reference MIMEType=”image/jpeg” Description=”triangle_1”>




<URL>http://www.trianglezz.com/triangle.jpg</URL>



</Reference>
</Stimulus>

<Stem>



<TextData Description=”Pythagorean Theorem”>




Express the length of side C in terms of A and B.



</TextData> 

</Stem>
  
<ResponseChoices>

<Choice>
<ChoiceLabel>A</ChoiceLabel>
         

<ChoiceContent> A + B </ChoiceContent>




<CreditValue>0.0</CreditValue>



</Choice>
<Choice>
<ChoiceLabel>B</ChoiceLabel>

         

<ChoiceContent> 3PI*R </ChoiceContent>




<CreditValue>-0.1</CreditValue>



</Choice>

<Choice>
<ChoiceLabel>C</ChoiceLabel>

         

<ChoiceContent> SQRT(A2 + B2) </ChoiceContent>




<CreditValue>1.0</CreditValue>



</Choice>
<Choice>
<ChoiceLabel>D</ChoiceLabel>

         

<ChoiceContent> A2 + B2 </ChoiceContent>




<CreditValue>0.5</CreditValue>



</Choice>

</ResponseChoices>
</AssessmentItem>                           

Object Instance Guidelines

Stimulus and Stem Layouts in various scenarios of item construction and type. 
1. One stimulus, one stem: a picture and a question
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<AssessmentItem>
…

<Stimulus>

<Reference MIMEType=”image/jpeg” Description=”triangle_1”>


<URL>http://www.trianglezz.com/triangle.jpg</URL>


</Reference>
</Stimulus>

<Stem>


<TextData Description=”Pythagorean Theorem”>



Express the length of side C in terms of A and B.

</TextData> 
</Stem>
…
</AssessmentItem>

2. One stimulus, one stem: short text and a question

<AssessmentItem>
…

<Stimulus>

<TextData Description=” scufer nosmid”>

Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat.  Consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore magna aliquam erat volutpat.

</TextData> 

</Stimulus>

<Stem>


<TextData MIMEType=”text/html” Description=”scufer”>



<html>Duis autem <b>vel eum</b> iriure dolor in hendrerit?</html>



</TextData> 
</Stem>
…
</AssessmentItem>

3. One stimulus, multiple stems: a reading passage with questions

One AssessmentItem instance is created for each stem.  The single stimulus is included as a reference. 
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<AssessmentItem>
…
<Stimulus>


<Reference MIMEType=”application/pdf” Description=”blandit”>




<URL>http://fakeLatin.com/text.pdf</URL>



</Reference>
</Stimulus>
<Stem>



<TextData Description=”iusto”>




What are the main ideas of each paragraph?




</TextData> 
</Stem>
…
</AssessmentItem>
<AssessmentItem>
…

<Stimulus>


<Reference MIMEType=” application/pdf” Description=” blandit”>




<URL>http://fakeLatin.com/text.pdf</URL>



</Reference>
</Stimulus>
<Stem>



<TextData Description=”delenit”>




What logical flaws are in the argument?




</TextData> 

</Stem>
…
</AssessmentItem>

<AssessmentItem>
…

<Stimulus>


<Reference MIMEType=” application/pdf” description=” blandit”>




<URL>http://fakeLatin.com/text.pdf</URL>



</Reference>
</Stimulus>
<Stem>



<TextData Description=”iusto”>

Compare and contrast your opinion with the conclusions 

stated in the reading passage. 




</TextData> 

</Stem>
…
</AssessmentItem>

4. No stimulus, one stem: “2 + 2 = ?”

An item can have no Stimulus element.
An item cannot have a Stimulus element but no Stem element.

<AssessmentItem>
…

<Stem>

<TextData>



2 + 2 = ?

</TextData>
</Stem>
…
</AssessmentItem>

4. MathML Example: Quadratic Equation 
The following mathematical notation can be represented using MathML
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See http://www.w3.org/TR/MathML2/chapter2.html#id.2.1.2 .
<AssessmentItem>
…

<Stimulus>


<XMLData Description=”MathML”>



<math xmlns="http://www.w3.org/1998/Math/MathML">

<mrow>

  <mi>x</mi>

  <mo>=</mo>

  <mfrac>

    <mrow>

      <mrow>

        <mo>-</mo>

        <mi>b</mi>

      </mrow>

      <mo>&PlusMinus;</mo>

      <msqrt>

        <mrow>

          <msup>

            <mi>b</mi>

            <mn>2</mn>

          </msup>

          <mo>-</mo>

          <mrow>

            <mn>4</mn>

            <mo>&InvisibleTimes;</mo>

            <mi>a</mi>

            <mo>&InvisibleTimes;</mo>

            <mi>c</mi>

          </mrow>

        </mrow>

      </msqrt>

    </mrow>

    <mrow>

      <mn>2</mn>

      <mo>&InvisibleTimes;</mo>

      <mi>a</mi>

    </mrow>

  </mfrac>

</mrow>


</XMLData >
</Stimulus>
<Stem>



<TextData>




This polynomial equation is typically known as the ______.




</TextData> 

</Stem>
…
</AssessmentItem>

Changes to StudentResponseSet
The proposed addition is highlighted in yellow below. 
	 
	Element/@Attribute
	Char
	Description
	Type

	 
	StudentResponseSet
	 
	This object transmits the student's responses to stimuli presented in an assessment. These are the raw, unscored responses.

 
	 

	@
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	RefId
	M
	The GUID that uniquely identifies an instance of the object.

 
	RefIdType

	@
	AssessmentAdministrationRefId
	M
	The administration associated with the response set.

 
	IdRefType

	@
	StudentPersonalRefId
	M
	The student associated with the response set.

 
	IdRefType

	@
	AssessmentRegistrationRefId
	O
	The registration associated with the response set.

 
	IdRefType

	 
	Items
	M
	Container for item elements.

 
	List

	 
	Items/Item
	OR
	The item contains response data and metadata for each item.

 
	 

	
	Items/Item@AssessmentItemRefid
	O
	A GUID that identifies the item object associated with this student result. 
	IdRefType

	 
	Items/Item/Response
	M
	Answer selected or student work in raw format.

Examples
C
19
	xs:string

	 
	Items/Item/ResponseLocation
     
	O
	An optional element that contains a URL pointing to the location of the response or additional response.

 
	xs:anyURI

	 
	Items/Item/ResponseStatus
     
	O
	Status of the response.

 
	values:
Correct

Incorrect

Complete

PartiallyComplete

Viewed

NotViewed

The item was not viewed by the student

NotAnswered

Attempted

The item was viewed but no response given

Incomplete

	 
	Items/Item/ResponseTime
	O
	The length of time the student took to respond.

 
	xs:duration

	 
	Items/Item/ItemNumber
	O
	Identifies the item on the assessment by number.

 
	xs:token

	 
	Items/Item/ItemName
	O
	Identifies the item on the assessment by name.

 
	xs:token

	 
	Items/Item/DiagnosticStatement
     
	O
	Psychometric purpose or design-related comment about the question.

 
	xs:string

	 
	Items/Item/NumberOfAttempts
     
	O
	The number of times a student changes their answer or attempts a response.

 
	xs:unsignedInt

	 
	SIF_Metadata
	O
	 
	SIF_Metadata

	 
	SIF_ExtendedElements
	O
	 
	SIF_ExtendedElements


Table 6.3.7-1: StudentResponseSet
Use Case Scenario

Teacher Receives Item Information with Assessment Report
	SIF Working Group: Assessment


	Title:  Teacher Receives Item Information with Assessment Report
Use Case Number: 1

Status:  
History: 

	SIF Version and References
	SIF Implementation Specification Version 2.2



	Actors
	Primary:  Teacher, Assessment Reporting System, Student
Secondary:  Assessment Scoring System, Assessment Delivery System (these both could be the same system along with the reporting system)

	Preconditions
	· Student is enrolled in the teacher’s class and is assigned to that teacher. 

· The teacher assigns an online test to a student. 

· The student receives the assignment.

· Test Accommodations are detected and delivered 

	Summary 
	The student takes the test. The software scores the test and returns the test scores to the teacher.

	Post Conditions
	· A test score with item information is returned to teacher and student.  

· For each score, the teacher can see the items that are related to the score

· The student can see an item by item summary of test performance along with the content of the items

	Main Sequence of Events

or

Main Action Steps
	1. Teacher assigns an online assessment. 

3. Student receives notification of assessment. 

4. The system administers the test to the student. 

6. Student takes the test. 

7. Online system scores the assessment. 

8. Online system sends scores with item information back to the teacher.

9. Teacher and student receive scores. 

	Alternative

Sequence of Events

Or Variations on

Action Steps
	 Variations on the scenario are:

· One stimulus, one stem (e.g., a picture and a question)

· One stimulus, multiple stems (e.g., a reading passage with questions)

· No stimulus, one stem (e.g., “2 + 2 = ?”)

· Individual Student Reports

· Aggregate Reports



	Exceptions
	

	SIF System Services
	

	SIF Mandatory Objects
	· AssessmentItem (new)

· Assessment

· AssessmentForm

· AssessmentAdministration

· AssessmentSubtest



	SIF Optional Objects
	· AssessmentRegistration

	Open Issues
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