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1 Service Usage Model

Name: ResponseProcessing

Classification:

SUM Type:

[X]Domain
[ ]Core

Domain(s):

[X]Learning & Teaching
[ ]Research



[ ]Administration
[ ]IT Services



[ ]Libraries
[ ]Common

Development

[X]Proposed
[ ]Developmental
Status:


[ ]Prototype
[]Production

Maturity:

[X]Immature
[ ]Mature

Purpose(s):

[ ]Exemplar
[ ]Application



[X]Modelling
[ ]Toolkit

Service Genres 
[ ]Genres
[X]Expressions
or Service Expressions:

Deployment Scale:
[X]Isolated
[ ]Widespread

State Behaviour:  
[ ]Stateful
[ ]Stateless

Transactional

[ ]Transactional/ACID
[ ]Non Transactional
Behaviour:

[ ]Transactional/Non-ACID

Batch 


[ ]Individual
[ ]Batch
Behaviour(s):

Time-Constraint
[ ]Hard, Real
[ ]Soft, Real
[ ]None
Behaviour:

Service End Point:
[ ]Provider
[ ]Requestor



[ ]Transcoder (provider & requestor)

Authentication/
Authorization

[X]Auth-Dependent
Dependency:

[ ]Auth-Independent

Protocol Binding:
[ ]Web Service
[ ]SOAP
[ ]REST
(only applies if  
[ ]HTTP
[ ]Other 
SUM is based on
Service Expressions)

Version: 1.0

Services Genres: Assessment.

Applicable Standards: 

This SUM concentrates on the generic process of response processing as part of the assessment process. For the definition of items that make up a unit of assessment the IMS QTI specification may be used. The domain model used in this SUM did not elaborate at the item level as the QTI spec already provides a detailed item model. QTI on the other hand focuses primarily on computer bases testing and doesn’t support assessment processes with various raters and rater types.
In addition to IMS QTI the IMS LD specification may be of value in specifying the processes, or workflows, of the response processing scenarios. 

Design Decisions and Tradeoffs:

none

Implementation Guidance and Notes:

Within the UML modelling tool
 used to model this SUM, several class diagrams were transformed to Java classes and have been exported to Oracle JDeveloper. Furthermore, feeding back modifications made to the generated Java code into the tool to upgrade the original UML diagrams proved possible.

The main conclusions from this experiment were:

· The functional service descriptions in their platform independent specification provide a solid base for technical designs of service implementations.

· Using UML for specification and using UML-tools that support code-generation and model driven architecture (MDA) provide challenging opportunities for drawing up service-descriptions and service-implementations.

Known Uses: 

none

Related Service Usage Models: 

This SUM on response processing originates from a reference architecture study carried out for the Dutch Digital University in 2005/2006. The reference architecture identified and defined the set of services required for a future (5-10 years from now) Open Learning and Working (OpenLW) Environment
. 

The reference model built on a trend analysis for Dutch Higher Education, applied to five major processes in the teaching and learning domain: 1) matching learning needs and educational offerings; 2) developing educational offerings; 3) instantiating educational offerings; 4) the actual execution of the teaching and learning process; and 5) the underlying management and maintenance process.

These five processes were described as high-level SUMs and factored out into some 70+ service definitions, still at a fairly general level. Some 14 service definitions fell under the assessment genre. Three of these - Develop an assessment product or service; Conduct an assessment; and Compile and communicate an assessment advice - are detailed in the present SUM by further splitting them up into six processes. One of these six processes - response processing - is detailed to the level of a functional specification for service implementations in this SUM.

CORE SUMS Used:

none

2 Assessment and assessment processes

Assessment in it’s broadest sense can be conceived as the ‘systematic gathering of information and evidence about a person’s properties (qualifications), based on a process, a product or the progress of a person, for the purposes of certification, placement or diagnoses in formative and summative contexts’ (Joosten et al, 2006
).  This definition includes classical tests, examinations and questionnaires, as well as newer types of assessment, such as competence-based assessment, portfolio assessment and peer assessment.

Assessment services and products may be provided to customers (students) by educational institutions as well as specialized assessment providers. An educational institution will generally offer a combination of products and services, including programming, support, assessment and content service, whereas an assessment provider restricts its offer to solely the domain of assessment. An educational institution may also contract AssessmentProviders for the delivery of services and draw up Service Level Agreements.
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Figure 1: AssessmentServices and Providers

Within the assessment domain six processes can be distinguished (Joosten et al, 2006):

1 assessment design (covered in section 3.1)

2 item construction (covered in section 3.2)

3 assessment construction (covered in section 3.3)

4 assessment run (covered in section 3.4)

5 ResponseProcessing  (covered in section 3.5)

6 decision making (covered in section 3.6)

The way these processes are structured depends on the educational institution or assessment provider. 

3 Assessment processes and domain model

For a good understanding of this service usage model the main concepts within the various assessment processes will be explained briefly. These concepts and their relations make up the domain model for assessment and will be addressed from several parts of the service descriptions.

The domain model used is based upon a recent assessment metamodel, developed by the Open University of the Netherlands and the Citogroep (Hermans et al, 2005). This model provides the ‘ingredients’ to prepare a variety of assessments ‘recipes’. This metamodel has been set up to model traditional as well as new assessment ‘recipes’ like performance assessment, peer assessment, or 360o-feedback.

In order to make the model easier to digest, the following assessment example will be used.


	Assessment example: Maaike’s second grade violin exam 

After 4 years of studying at the school of music Maaike is ready to take her second grade violin exam. This exam consists of playing three selected violin parts, accompanied by the piano. These three parts will be judged (rated) by an examining board of three persons, led by a chair. The Chair’s weight in the rating process is higher than that of the other board members.
Maaike’s performance will be rated as in the table below.


Rating

Total

1. Instrumental-auditive use

----

a. Lead-play and repeat by ear

----

b. Improvisation

----

2. Tonal mastery

----

a. Quality of tone & sound

----

b. Tonal purity

----

3. Technical skills

----

a. General

----

b. Scales and chords

----

4. Rhythmical skills

----

5. Ensemble

----

6. Expression skills /presentation 

----

All ratings are to be given on a scale from 1 to 10.

To pass the exam and obtain a certificate all six categories (qualifications) must have a mean score of a least 6.A score of 5 on one category is allowed, provided this is compensated with a higher score on one of the other categories. Repeating  is possible.

Besides the scores and decision final remarks may be added to the certificate.


Figure 2 presents in an UML activity diagram what the formalised workflow for this example might look like for the assessment run and ResponseProcessing .  

The actual procedures show that sometimes (many) aspects remain implicit, as we are often dealing with professionals who have internalized (parts of) the procedures. 

However, to be able to draw up a functional, implementation independent service description, we will start from a formal perspective.
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Figure 2: Example of the violin exam in a UML activity diagram

3.1 Assessment design

Each UnitOfAssessment (to be thought of as a test or test part) a Person takes is based on an AssessmentPlan. This AssessmentPlan is the result of the process called ‘assessment design’.

An AssessmentPlan describes:

· the function of the assessment (diagnosis, placement, certification);

· the characteristics of the target group;

· the qualifications, as well as qualification levels;

· the indicators for the qualifications and their weights;

· the decision rules to be used;

· the (possible) scenario(s) for navigating through the assessments and gathering the evidence to prove the mastery of the Qualification(s) addressed.

	Example of the violin exam 

In this example the AssessmentPlan shows the following characteristics:

· the assessment function is certification;

· the target group are violin students studying at the school of music, and who have passed their first grade violin exams;

· the qualifications are: instrumental-auditive use, tonal mastery, technical skills, rhythmical skills, ensemble, expression skills/presentation.
Qualificationlevel: 2

· the decision rules: see example

· scenario: there is only one UnitOfAssessment, covering all Qualifications (some of them based on several Indicators) to be rated and scored. 
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Figure 3: UML class diagram showing the domain model for AssessmentDesign

3.2 Item construction

The Qualifications and their Indicators give direction to the construction of Items. Often these Qualifications may not be observed directly, and Indicators had to be specified: these are measurable elaborations of the Qualification.

An item is defined as the smallest unit to estimate one or more Qualifications of a Person. An Item may address one or more Indicators. 

	Example of the violin exam 

In this example each part Maaike has to play is considered an Item.
Each Item is used to estimate the whole range of Qualifications from the AssessmentPlan. The Prompt for each Item is provided by the chair; the ResponseMode is ‘Demonstration’.

The RatingPrescription in this example is not present as a physical object, but is implicitly present in the minds of the Raters. 

There are two Raters roles: ‘member’ and ‘chair’. 


An Item consists at least of the following four components:

· Prompt: the stimulus, task, or activity that evokes some behaviour of the Person.

· ResponseMode: description of the way the Person is intended to respond to the Prompt.

· Description of TargetGroup.

· RatingPrescription, to be specified for all Rater roles and Indicators. These RatingPrescriptions in turn consist of one or more rating rubrics
 (Rubrics); for each Rubric a scale has to be specified and rules must be present on how to transform an ItemResponse into a specific scale value. Furthermore rules must be present for the transformation of these scale values into scores. 

Optional parts of an Item are:

· Feedback;

· Hint;

· Context. 
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Figure 4: UML-class diagram showing the domain model for ItemConstruction

3.3 Assessment construction

The relevant concepts for the process of assessment construction are shown in Figure 5.
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Figure 5: UML class diagram showing the domain model for assessment construction

The central concept within this model is de UnitOfAssessment. A UnitOfAssessment has been derived from a UnitOfAssessmentDefinition (part of the AssessmentPlan) and contains the collection of Items to be presented to the Person. Based on one UnitOfAssessmentDefinition (‘blueprint’ of UnitOfAssessment) several different UnitsOfAssessment may be generated (e.g. using an item bank system) or developed (e.g. by a teacher or expert), each of them having the same objectives and the same Indicators, but possibly containing different Items (AssessmentItems).

	Example of the violin exam 

In the example of the grade violin exam the UnitOfAssessment consists of three Items (the three violin parts to be played). These Items have been selected by the violin teacher (who happens to be one of the Raters).



3.4 Assessment run

Once a UnitOfAssessment has been created (based on the UnitOfAssessmentDefinition), it can be run or executed for an individual Person or group of Persons. The data regarding all Persons taking part in a specific assessment session are recorded in the AssessmentSession. Specific data about single Persons (like role or presentation medium) are recorded within the AssessmentTake. 

	Example of the violin exam 

In this example the UnitOfAssessment consists of three Items selected by the violin teacher. For the Person there are no specific presentationMedia of roles to choose from.

Characteristic for the ItemResponses is that they are transient. They haven’t been archived or recorded.
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Figure 6: UML-class diagram showing the domain model for assessment run

An Item prescribes how a Person is expected to respond: picking an answer from a predefined set of options (selection), active producing a response (construction) or demonstrating a task, procedure or activity while being observed (demonstration). The class ItemResponse records this response and always addresses one Person and one Item.

3.5 ResponseProcessing 

The process of ResponseProcessing  can be split up into two separate sub processes: rating and score computing. The rating process is concerned with assigning one or more rates to an ItemResponse of a Person, and may be executed by different types of Raters (like teacher or peer), using the RatingPrescription(s) specified. Furthermore a role (like ‘peer’) may be fulfilled by a variety a persons. The RatingPrescription allows for assigning a lower and upper limit to the number of raters in a specific role (minNumber and maxNumber).

The provided ratings for an ItemResponses are stored in rubricValues and transformed into scores (rubricScores), according to the RubricScoringRules as specified for the Item.

When for a Person the rubricScores are complete within a UnitOfAssessment, these scores can be transformed into IndicatorScores for the Indicators present within the UnitOfAssessment. In this transformation the weight of the Rater types is to be taken into account. 

When all IndicatorScores within a UnitOfAssessment are available, the QualificationScores for this UnitOfAssessment can be computed, of course taking the weight of the Indicators specified for the Qualification into account.

When all IndicatorScores within an AssessmentPlan are known for a Person, the QualificationScores can be computed. These scores serve as input for the DecisionMaking process.

	Example of the violin exam 

The processes of taking the assessment and rating run almost parallel in this example. The Raters are physically present at the exam where Maaike has to demonstrate her skills. There is no physical registration (audio, video) of the ItemResponses to be rated afterwards. This creates additional conditions for the rating process.

The rating in this example takes place in the absence of explicit RatingPrescriptions with rubrics, matching scales, scale values and scoring rules.
This doesn’t mean that the Raters don’t use such rubrics, but these are implicitly present in the Raters’ heads.

Furthermore there is no registration of the rating of the separate Raters of the exam committee. In close consultation two IndicatorScores are agreed upon for each of the first three Qualifications. For all these three Qualifications the Indicators have the same weight. The QualificationScore has been obtained by averaging.

There are no Indicators present for the remaining three Qualifications. How the QualificationScores have been reached remains implicit.

The IndicatorScores as well as the QualificationScores have been represented on a scale ranging from 1 (lowest) to 10 (highest).

In this example the raters’ experience and reputation make up the quality of the rating. 
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Figure 7: UML class diagram showing the domain model for ResponseProcessing 

3.6 Decision making

The last phase in the assessment process is taking decisions. The type of decision (like diagnosis, placement or certification) has been specified within the AssessmentPlan, together with the DecisionRules to be used. 

	Example of the violin exam 

In this example the chair of the committee takes the decision whether to certify Maaike. 
To obtain the certificate Maaike must al least have a score of 6 or higher for each of the qualifications. A score of 5 on one category  is allowed provided this is compensated with a higher score on one of the other categories

Maaike is told the decision about her violin exam by the chair, together with a short explanation.
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Figure 8: UML class diagram showing the domain model for ResponseProcessing 

4 Functional service specification ResponseProcessing

This process of ResponseProcessing can be split up into two sub processes: (1) Rating en (2) Score computing.

The primary use cases for these sub processes are shown in figure 9. The notes provide illustrations, derived from the assessment example in section 3. To paint the whole picture, the primary use cases for assessment run and decision-making have also been added, but will not be elaborated.
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Figure 9: Primary ‘use cases’ ResponseProcessing 

The identified use cases in figure 9 will be elaborated subsequently. Only the basic path or scenario will be described. Error handling has been left out.

Each use case will be followed by a tabular service description, specifying:

· the servicerequester: actor or object that may ask a question;

· the serviceprovider: actor or object providing answers and services; a distinction is made between a primary serviceprovider (addressed directly by the servicerequester) and a secondary serviceprovider (addressed by another serviceprovider);

· the question that is asked to the serviceprovider, including accompanying parameters;

· the answer that is given by the serviceprovider, including the parameters;

· the business classes (from the domain model) for storing the logic needed for answering the questions;

· the data classes (from the domain model) for storing the runtime data. 

For each service a sequence diagram will be provided as well, showing an exemplary execution of the service. Domain model and use cases/service descriptions are joined in this diagram.

For the sequence diagrams the following conventions have been applied.

At the top op the diagram the participants involved in the service execution are displayed. The following types of participants have been identified:

· servicerequesters (displayed in green);

· serviceproviders (displayed in red);

· business classes (displayed in yellow);

· data classes (displayed in blue).

The arrows in the diagrams are the messages participants send to each other. 

Solid arrows from left to right represent a question. Dotted arrows form right to left represent an answer. If it is quite obvious what the answer looks like, the answer has been left out of the diagram.

Each participant has his own lifeline, shown as a (shades) vertical line.

The frames within the diagram are so-called fragments (UML 2.0). A fragment is a combination of a number of messages. Each fragment has a box in the top left corner, in which the operator is mentioned. Examples of operators used are:
· ‘loop’ for modelling repetition;

· ‘alt’ for modelling choice.

In the second service example a fragment has been divided into parts (separated by a dotted line); at least one fragment part has to be executed. A fragment with this operator models if‑then‑else constructions.

4.1 Rating

4.1.1 Use Case description

	Use Case title
	Rating

	Process
	ResponseProcessing 

	Sub process
	Rating

	Precondition
	1 AssessmentPlan is known.

2 UnitOfAssessment is known.

3 RatingPrescriptions of the Items of the addressed UnitOfAssessment are known (including Rubrics).

4 Person is selected.

5 ItemResponses of the Person are available.

	Description
	Rater repeats for each Item of the UnitOfAssessment the following steps:

1 checks RatingPrescription (including rubrics);

2 assesses, analyses the ItemResponse;

3 assigns a value for each Rubric in correspondence with the RatingPrescription;

4 [optional, implementation specific:] validates the provided values.

	Post condition
	1 rubricValues for the Person are stored and available.


4.1.2 Service description

	Service title
	Assign rubricValues

	Process
	ResponseProcessing 

	Sub process
	Rating

	Servicerequester
	Any

	Serviceprovider
	Rater

	Business classes
	1 UnitOfAssessment

2 Item

	Data classes
	1 ItemResponse

2 RubricScore


	Primary question
	Request for rating

	From
	Requester, any

	To
	Rater (serviceprovider)

	Parameters
	UnitOfAssessment_id

	1

	
	Item_id
	1..*

	
	Person_id
	1..*

	
	Rater_role
	1

	Answer
	rubricValue(s)

	From
	Rater (serviceprovider)

	To
	RubricScore

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	Item_id
	1..*

	
	Rubric_id
	1..*

	
	Rater_role
	1

	
	RubricScore_rubricValue
	1
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Figure 10: Exemplary working of the service ‘Rating’ (UML sequence diagram)

4.2 Collect RubricValues

4.2.1 Use Case description

	Use Case title
	Collect RubricValues

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Precondition
	1 AssessmentPlan is known.

2 UnitOfAssessment is known.

3 RatingPrescriptions of the Items for the UnitOfAssessment are known (including Rubrics).

4 Person is selected.

	Description
	Given the specified UnitOfAssessment the following scenario repeats for each Person:

1 AssessmentItems used (these may vary for each Person) are requested by the RubricValuesManager;

2 for each AssessmentItem the RatersRoles and RatingPrescriptions are retrieved, including the rubrics;

3 for each Item it is determined which Persons have been assigned as ItemResponseRater and in which role (e.g. ‘teacher Johnson’ or ‘student Doe’); 

4 the rubricValues provided by each ItemResponseRater are retrieved;

4a [optional] the rubricValues are validated against the specified Scale;

5 the rubricValues are added to the overview.

	Post condition
	For the specified UnitOfAssessment an overview of RubricValues for the addressed Persons is available.


4.2.2 Service description

	Service title
	Collect RubricValues

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Servicerequester
	ScoreComputer

	Serviceprovider
	RubricValuesManager

	Business classes
	1 UnitOfAssessment

2 Item

3 RatingPrescription

	Data classes
	1 ItemResponseRater

2 RubricScore


	Primary request
	Overview RubricValues

	From
	ScoreComputer (serviceprovider)

	To
	Serviceprovider RubricValuesManager

	Parameters
	UnitOfAssessment_id
	1..*

	
	Person_id
	1..*

	Answer
	Overview RubricValue(n)

	From
	RubricValuesManager (serviceprovider)

	To
	ScoreComputer (serviceprovider)

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	AssessmentItem_Id
	1..*

	
	ItemResponseRater_Id
	1..*

	
	Rubric_id
	1..*

	
	RubricScore_rubricValue
	1..*
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Figure 11: 
Exemplary working of the service ‘Collect RubricValues’ (UML sequence diagram)

4.3 Compute RubricScores

4.3.1 Use Case description

	Use Case title
	Compute RubricScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Precondition
	1 AssessmentPlan is known.

2 UnitOfAssessment is known.

3 RatingPrescriptions of the Items of the UnitOfAssessment are known (including Rubrics).

4 (All) RubricValues have been provided by the assigned ItemResponseRaters.

5 Scale and RubricScoringRules are present for each Rubric.

6 Person is selected.

	Description
	For each addressed Person the following scenario takes place:

1 ScoreComputer requests an overview of RubricScores (see corresponding use case);

2 each rubricValue is transformed into a rubricScore based on the provided RubricScoringRules;

3 the computed rubricScore is added to the overview.

	Post condition
	Computed rubricScores have been stored (in attribute rubricScore of class RubricScore).


4.3.2 Service description

	Service title
	Compute RubricScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Servicerequester
	E.g. DecisionMaker

	Primary serviceprovider
	ScoreComputer

	Secondary serviceprovider
	RubricValuesManager

	Business classes
	RubricScoringRule

	Data classes
	RubricScore


	Primary question
	Request for computing rubricScores

	From
	Client, e.g. DecisionMaker or teacher

	To
	ScoreComputer (serviceprovider)

	Parameters
	AssessmentTake_id
	1

	
	Person_id
	1..*

	Answer
	rubricScores (transformed rubricValues )

	From
	ScoreComputer (serviceprovider)

	To
	RubricScore

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	Item_id
	1..*

	
	Rubric_id
	1..*

	
	RubricScore_rubricScore
	1
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Figure 12:
Exemplary working of the service ‘Compute RubricScores’ (UML sequence diagram)

4.4 Compute IndicatorScores

4.4.1 Use Case description

	Use Case title
	Compute IndicatorScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Precondition
	1 AssessmentPlan is known.

2 UnitOfAssessment is known.

3 Persons are known.

4 RubricScores are available for the addressed Persons.

5 It is known for which Indicators the score has to be computed.

	Description
	For each addressed Person the following scenario is repeated for each Indicator:

1 The ScoreComputer identifies the id’s and weight of the items that have been used (IndicatorItems) for the selected Indicator within the UnitOfAssessment.

2 For each IndicatorItem the ScoreComputer identifies the corresponding Rater_roles and their weights.

3 The ScoreComputer requests the rubricScores of the IndicatorItems from the RubricManager.

4 The ScoreComputer checks whether the number of scores is complete, subsequently computes the IndicatorScore and stores this score (attribute indicatorScore of class IndicatorScore).

	Post condition
	1 IndicatorScores have been stored.

2 Overview of IndicatorScores for selected Persons is available.


4.4.2 Service description

	Service title
	Compute IndicatorScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Servicerequester
	ScoreComputer

	Primary serviceprovider
	ScoreComputer

	Secondary serviceprovider
	RubricValuesManager

	Business classes
	1 UnitOfAssessment

2 Item

	Data classes
	IndicatorScore


	Primary question
	Request for computing IndicatorScores for one or more Persons

	From
	Client, e.g. DecisionMaker

	To
	ScoreComputer (serviceprovider)

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	Indicator_id
	1..*

	Answer
	Overview computes IndicatorScores for addressed Persons

	From
	ScoreComputer (serviceprovider)

	To
	RubricScore

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	Indicator_id
	1..*

	
	IndicatorScore_indicatorScore
	1
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Figure 13: 
Exemplary working of the service ‘Compute IndicatorScores’ (UML sequence diagram)

4.5 Compute QualificationScores

4.5.1 Use Case description

	Use Case title
	Compute QualificationScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Precondition
	1 AssessmentPlan is known, including the constituent Qualifications.

2 Persons are known.

3 UnitsOfAssessment have been taken. 

4 IndicatorScores for Persons are known.

	Description
	1 DecisionMaker specifies which Qualifications for which Persons are to be scored. 

1a If there are no Qualifications specified all Qualifications will be scored.

2 For each Qualification the Indicators are identified.

3 For each UnitOfAssessment of the AssessmentPlan it is checked which Indicators are measured.

[From here for each Person]

4 Per Indicator the IndicatorScores from the various UnitsOfAssessment are collected, including the weight of these scores (attribute ‘weight’, class ‘UnitOfAssessmentIndicator’).

5 Based on the collected IndicatorScores and weight of the Indicator on the Qualification (attribute ’weight’, class Indicator) the QualificationScore for the Person is computed and stored.

	Post condition
	Computed QualificationScores have been stored.

For the addressed Persons the DecisionMaker has an overview of their QualificationScores within the AssessmentPlan.


4.5.2 Service description

	Service title
	Compute QualificationScores

	Process
	ResponseProcessing 

	Sub process
	Score computing

	Servicerequester
	ScoreComputer

	Primary serviceprovider
	ScoreComputer

	Secondary serviceprovider
	RubricValuesManager

	Business classes
	1 AssessmentPlan

2 UnitOfAssessment

	Data classes
	1 IndicatorScore

2 QualificationScore


	Primary question
	Request for computing QualificationScores for one or more Persons

	From
	DecisionMaker

	To
	ScoreComputer (serviceprovider)

	Parameters
	AssessmentPlan_id
	1

	
	Person_id
	1..*

	
	Indicator_id
	1..*

	Answer
	Overview computed QualificationScores for addressed Persons

	From
	ScoreComputer (serviceprovider)

	To
	DecisionMaker

	Parameters
	UnitOfAssessment_id
	1

	
	Person_id
	1..*

	
	Qualification_id
	1..*

	
	Qualificationscore_score
	1
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Figure 14: 
Exemplary working of the service ‘Compute QualificationScores’ (UML sequence diagram)

5 Appendix: datadicionary

AssessmentFunction 

public Class:  Description of the general objective or aim of the AssessmentPlan like diagnosis, intake, placement or certificate. 

AssessmentItem 

public Association Class:  Item being applied within a UnitOfAssessment. 

AssessmentPlan 

public Class:  The AssessmentPlan defines how for all Persons within the specified TargetGroup the required evidence should be gathered in order to take the Decision described in the AssessmentFunction based on the DecisionRules. 

AssessmentScenario 

public Class:  Description of the scenario: (possible) routes (through AssessmentDefinitions) and rules in order to gather the evidence necessary to take the Decision as specified in the AssessmentFunction.  

AssessmentSession 

public Class:  Registration of a session (run) of a UnitOfAssessment.

AssessmentTake 

public Class:  Record for registration of Person and UnitOfAssessment data.

ConstructionFormat 

public Class

Extends: ResponseFormat. :  Specialisation of ResponseFormat in which the response of a Person involves active production. 

Context 

public Class:  A piece of discourse, material or case description to which items are connected within an assessment. 

Decision 

public Class:  Decision about a Person, as a result of applying the DecisonRules within the AssessmentPlan. 

DecisionMaker 

public Class:  Person, committee or machine that takes the decision about a Person based on the DecisionRules.

DecisionRule 

public Class:  Guideline for taking a decision about a Person in accordance with the AssessmentFunction, based on the gathered evidence. 

DemonstrationFormat 

public Class


Extends: ResponseFormat. :  Specialisation of ResponseFormat in which the response of a Person involves implementation of a task, procedure or activity and during which the performance of Person is observed.

Feedback 

public Class:  Recommendation or information provided to the Person based on gathered ItemResponse(s).  

Hint 

public Class:  A specific item instruction, e. g. partial clue, available to the Person to make it easier to give the right response. A Hint may be delivered under specific conditions or consequences. A Hint may be selectable or it is displayed after a wrong answer to give a second chance, or after a specific time delay. 

Indicator 

public Class:  Measurable elaborations of  a Qualification. The indicator is the observable value of a Qualification. Qualifications may be measured using one or more Indicators. 

IndicatorItem 

public Association Class:  Item being applied to a specific Indicator. 

IndicatorRater 

public Association Class:  Specifies which Raters will rate a specific Indicator, including weight and role of Rater. 

IndicatorScore 

public Class:  Aggregated score for all items in an assessment that measure the same Indicator. This score is computed for each assessment take. 

Item 

public Class:  The smallest unit of measurement to estimate a Qualification of a Person. 

ItemResponse

public Class:  Response of a person to a Prompt of an Item. 
This response has to be in correspondence with the ResponseFormat specified.

ItemResponseRater 

public Association Class:  Registration of role of Rater for rating an ItemResponse. The list of possible roles is specified within Rater (role attribute). 

NonNumericScale 

public Class

Extends: Scale. :  Scale type with nonnumeric values. 

NumericScale 

public Class

Extends: Scale. :  Scale type with numeric values.

Prompt 

public Class:  The stimulus of an Item to evoke a response from the Person. 

QualificationScore 

public Class:  Aggregated score for a Qualification based on IndicatorScores. This score applies to only one Person. 

Rater 

public Class:  Actor (human or machine), responsible for transforming a Person's response [ItemResponse) into one or more specific codes (rubricValue). Rules for this transformation are specified within the RatingPrescription.
A specific (Rater)role may be played by more than one person (e.g. in peer assessment). The atttributes minNumber and maxNumber specify the range of persons in that role.
Like in 360 degree feedback, several rater roles may be involved. 

RatingPresciption 

public Class:  Instruction to be applied by the Rater (may be human or machine), for a specific Indicator, about how to rate the ItemResponse of a Person for one or more specified Rubrics.
If an Item is used for more than one Indicator, or if an Item is to be rated by more than one type of Raters (role), a RatingPrescription has to be drawn up for each unique combination of Rater and Indicator. 

ResponseFormat 

public Class:  Specification of the way the Person is supposed to respond to the Prompt  (selection, construction, demonstration). 

Rubric 

public Class:  Specification of a scoring rubric to be used within a RatingPrescription for a specific Indicator. Each Rubric has a Scale (numeric or alphanumeric) with a collection of rules (RubricScoringRules) on how to rate a response.

RubricScore 

public Class:  The result of rating an ItemResponse by a Rater (in a specific role) for an Indicator measured by the AssessmentItem. Each Indicator within an Item has a separate transformation into a rubricValue and a rubricScore.

RubricScoringRule 

public Class:  Rule describing how a rubricValue is to be transformed into a rubricScore.
This transformation may be performed by either human or machine.
The result of this transformation is stored within the attribute rubricScore (class RubricScore). 

Scale 

public Class:  Scale (numeric or alphanumeric) with a specification of one or more rules (RubricScoringRule) for rating an  ItemResponse. 

ScaleValue 

public Class:  Specification of a possible value on a NonNumericScale (scaleValue) and prescription (scaleValueRule) for the Rater when to apply this scaleValue. 

SelectionFormat 

public Class

Extends: ResponseFormat. :  Specialisation of ResponseFormat in which the Person is only allowed to respond by making a selection out of predefined answering options. 

TargetGroup 

public Class:  (General) description of the characteristics of the entire group of Persons for whom the AssessmentPlan is made. 

UnitOfAssessment 

public Class:  Smallest collection of Items to be presented or delivered to one or more Persons, intended to measure one or more Qualifications.
The UnitOfAssessment is derived form the UnitOfAssessmentDefinition. 

UnitOfAssessmentDefinition 

public Class:  Specification of the requirements a UnitofAssessment should meet in order to measure one or more Qualifications, defined within the scope of the AssessmentPlan.
Several UnitsOfAssessment may be developed of generated (e.g. using an item bank) based on this definition.  

UnitOfAssessmentIndicator 

public Association Class:  Specification of an Indicator to be measured within a UnitOfAssessment. As an Indicator may be related to several UnitsOfAssessment, also the weight has to be provided. 

� ‘Enterprise Architect’ (Sparx Systems).


� The OpenLW reference architecture document is available in Dutch from the editors.


� Joosten - ten Brinke, D., Van Bruggen, J., Hermans, H., Latour, I., Burgers, J., Giesbers, B., & Koper, R. (2006, in press). Modeling Assessment for Re-use of Traditional and New Types of Assessment. Computers in Human Behaviour. 


� The concepts used within this and the following diagrams are explained in appendix 1.


� Rubrics are rating scales-as opposed to checklists-that are used with performance assessments. They are formally defined as scoring guides, consisting of specific pre-established performance criteria, used in evaluating student work on performance assessments. Rubrics are typically the specific form of scoring instrument used when evaluating student performances or products resulting from a performance task - Craig A. Mertler, http://pareonline.net/getvn.asp?v=7&n=25


� The following notational convention has been used: ‘Class_attribute’. In the example of UnitOfAssessment_id the UnitOfAssessment is the class, id the attribute.





© PSYDEV 2006

12 of 1
© PSYDEV 2006
PJN
HHE
©OUNL/SURF 2007
5 of 36

