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Foreword

<<to be included>>

Introduction

<<to be included>>

1 Scope

The present document addresses the description of educational course units. It specifies the structure and semantics of the key concepts used in course descriptions. The metadata of course descriptions are specified as an XML Schema, and guidelines with examples are given to facilitate the generation of course descriptions as XML documents.

The metadata are intended to satisfy the following objectives:

· facilitate description and exchange of information about educational course units;

· facilitate a standardization of course unit descriptions;

· facilitate the establishment of national and international course catalogues;

· facilitate the establishment of course portals and other services helping students.

The proposed specification is to be presented at the CEN/ISSS Learning Technology Workshop at the end of 2004.

Currently the specification does not address data protection, privacy, and versioning.

2 Normative References

This document incorporates by dated or undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications do not apply. However, parties to agreements based on this document are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies.

· IMS Reusable Definition of Competency or Educational Objective - Information Model. Version 1.0 Final Specification.

· IMS Resource List Interoperability - Information Model. Version 1.0 Final Specification.

· IMS Meta-data Best Practice Guide for IEEE 1484.12.1-2002 Standard for Learning Object Metadata. Version 1.3 Public Draft.

· IMS Enterprise Information Model. Version 1.1 Final Specification.

· IMS Vocabulary Definition Exchange Information Model. Version 1.0 Final Specification.

· CWA 14590: Description of Language Capabilities. October 2002.

· CWA 14643: Internationalisation of the IEEE Learning Object Metadata. January 2003.

· CWA 14645: Availability of alternative language versions of a learning resource in IEEE LOM. January 2003.

· CWA 14871: Controlled Vocabularies for Learning Object Metadata: Typology, impact analysis, guidelines and a web based Vocabularies Registry. October 2003.

· CWA 14926: Guidelines for the production of learner information standards and specifications. March 2004.

· CWA 14927: Recommendations on a Model for expressing learner competencies. March 2004.

· CWA 14929: Internationalisation of SIF and harmonisation with other specs/standards. March 2004.

· ISO 639: Codes for the representation of names of languages.

· ISO 3166: Country codes.

· ISO 4217:2001: Codes for the representation of currencies and funds.

· ISO 8601:2000: Data elements and interchange formats -- Information interchange -- Representation of dates and times.

· RFC 1766: Tags for the Identification of Languages, http://www.ietf.org/rfc/rfc1766.txt

· CUBER: Final version of metadata specification. October 2001.

3 Relationship to other specifications

Numerous documents from international projects and standardisation efforts in the educational domain are relevant for the CDM specification. It is an objective that the CDM specification is in accordance with such standards. Some of these documents have influenced the current specification work. However, more harmonization is to be done. A problem is that the various specifications may have somewhat different objectives and based on different concept models and design principles. 

Further work with the CDM specification will 

· specify the guiding principles for harmonization,

· harmonize the CDM specification according to these principles.

The following sections list some important specifications and their relevance to CDM.

3.1 IMS Reusable Definition of Competency or Educational Objective - Information Model

This specification defines an information model for describing, referencing, and exchanging definitions of competencies, primarily in the context of online and distributed learning. In the specification, the word competency is used in a very general sense that includes skills, knowledge, tasks, and learning outcomes. The specification gives a way to formally represent the key characteristics of a competency, independent of its use in any particular context. It enables interoperability among learning systems that deal with competency information by providing a means for them to refer to common definitions with common meanings.

Relevance CDM.

In the CDM specification the learning objectives of a program or course and the qualifications obtained after completion of a program are described as information blocks. This IMS specification should be considered if more internal structure of the description of learning objectives and qualifications is needed.

3.2 IMS Resource List Interoperability - Information Model

The Resource List Interoperability specification details how structured meta-data can be exchanged between systems that store and expose resources for the purpose of creating resource lists and those that gather and organize those resource lists for educational or training purposes. A typical example of such a resource list is a reading list.

Relevance CDM.

This IMS specification should be considered if more internal structure of the description of the syllabus of a course (learning objects, reading list) is needed. 

3.3 IMS Meta-data Best Practice Guide for IEEE 1484.12.1-2002 Standard for Learning Object Metadata

The IEEE LOM standard defines a set of meta-data elements that can be used to describe learning resources. This includes the element names, definitions, data types, and field lengths. The standard is known as a multi-part standard and defines both a conceptual model for the meta-data and an XML binding. The standard includes conformance statements for how meta-data documents must be organized and how applications must behave in order to be considered IEEE-conformant.

Relevance CDM.

The IEEE LOM standard describes principles for the structuring of meta-data for learning objects. Specifically, it contains definition of data types for multi language text, date-time, and duration.   Furthermore, it describes guidelines for use of vocabularies (enumeration data types).

3.4 IMS Enterprise Information Model

The scope of the IMS Enterprise Specification is focused on defining interoperability between systems residing within the same enterprise or organization. Data exchange may be possible between separate enterprises, but the documents comprising the IMS Enterprise Specification are not targeted at solving the issues of data integrity, communication, overall security, and others inherent when investigating cross-enterprise data exchange.

The IMS Enterprise Information Model is designed to support interoperability of the following four business process components, which typically require interaction between Learning Management systems and these types of Enterprise systems. 

1. Personal Profile Data Maintenance
Typically, data about people is maintained in the Enterprise systems, and is passed to the Learning Management environment. When this personal profile data changes in the Enterprise system, it needs to be updated in the Learning Management system.

2. Group Management
Group management processes can include data from class creation and class scheduling, and the ongoing maintenance of that data. A source system creates and maintains group information, which needs to be shared with other systems that are involved with group management functions. The flow of group management information is not necessarily one way; some data may be updated by a target system and passed back to the source system.

3. Enrolment Management
Enrolment management encompasses the initial creation of Group membership and various changes to that data over time. Examples of enrolment management include learner enrolment in courses and instructor assignment to courses.

4. Final Result Processing
Final result processing refers to the evaluation and recording of final group membership results (final grade, course completion, etc.). This processing can occur in the Learning Management systems or in the Enterprise system.

Relevance CDM.

The definition of many of the concepts in CDM (course information container, organisational unit, person, and contact data) has been influenced by the IMS Enterprise Specification. However, more harmonization is to be done before the CDM is in conformance with the IMS Enterprise Specification. 

3.5 IMS Vocabulary Definition Exchange Information Model

The IMS Vocabulary Definition Exchange (VDEX) specification defines a grammar for the expression of value lists of various classes: collections often denoted “vocabulary”.

Relevance CDM.

The VDEX is relevant for the specification of enumeration types in CDM.
3.6 CWA 14590: Description of Language Capabilities

The present document specifies the mandatory and optional data elements that constitute a language capability definition for incorporation into interpersonal communication tools and user models.
Relevance CDM.

The CWA 14590 would be relevant for specification of language capabilities of teachers or students.
3.7 CWA 14643: Internationalisation of the IEEE Learning Object Metadata

The purpose of the internationalisation is to investigate and give guidelines about critical factors that could affect LOM to improve search, retrieval, and reuse of learning objects in a multicultural and multilingual scenario. Assuming the international version of LOM is the IEEE LTSC LOM document, its internationalisation starts with a study on the capability of each data element to support different localisations, both in terms of applicability to diverse languages (multilinguality) and to different cultural contexts (multiculturality).
Relevance CDM.

The CWA 14643 contains principles and recommendations that apply for the structuring of course descriptions.
3.8 CWA 14645: Availability of alternative language versions of a learning resource in IEEE LOM

The CWA 14645 document establishes an application profile of the IEEE LTSC LOM, which supports the indication of the availability of alternative language versions of a learning resource. It gives guidance on standardization actions that permit the identification of alternative versions of resources, in different languages, as well as of the origin of the translation in metadata based on the IEEE LTSC LOM specification.

Relevance CDM.

The CWA 14645 contains principles and support for language considerations that apply for the structuring of course descriptions.

3.9 CWA 14871: Controlled Vocabularies for Learning Object Metadata: Typology, impact analysis, guidelines and a web based Vocabularies Registry

This report addresses the issue of which vocabularies should be used for specific categories and data elements of the LOM. In addition the project has developed a web based registry of vocabularies, thesauri, classifications, taxonomies relevant to the field of education and learning technology. This registry can be accessed by the international online learning community at:

http://www.cenorm.be/isss/LT-vocabulary/vocrep.html.

The use of specific types of vocabularies is not limited to the field of learning but their application needs to be discussed to enable the correct use of the appropriate tools in specific contexts within the LOM model. Classifications and taxonomies can be considered as first generation “indexing and searching” tools as they have been used since people have been able to write, in order to organise and conceptualise perceived objects.

Relevance CDM.

The CWA 14871 describes principles and guidelines for how to build multilingual vocabularies, semantic mappings of vocabularies, the use of LOM for describing vocabularies, alternative vocabularies, vocabulary bindings, and mechanisms for sharing vocabularies.

3.10  CWA 14926: Guidelines for the production of learner information standards and specifications

The CWA addresses the development of data models, protocols and bindings that are capable of expressing specific European requirements and concerns for learner information.

Relevance CDM.

The terminology and the structure of person data objects are relevant for the CDM specification.. 

3.11  CWA 14927: Recommendations on a Model for expressing learner competencies

The scope of CWA 14927 is the development of data models, protocols and bindings that are capable of dealing with specific European requirements and concerns for expressing competencies that at the same time guarantees the secure handling of personal information in open and distributed learning environments.

The specification provides a means to create common understandings of competencies that appear as part of a learning or career plan, as learning pre-requisites, or as learning outcomes.

It is important that every definition, according to the Reusable Definition of Competency or Educational Objective (RDCEO) specification, is persistent, in the sense that once created it cannot be undone, since that could result in dangling references. In the case of obsolete definitions, new versions should be created, referring to the deprecated ones. Thus, versioning information is a very important issue.

Relevance CDM.

The structuring of learning prerequisites and learning outcomes is part of the CDM specification, and the support for versioning is of interest when included in CDM.

3.12  CWA 14929: Internationalisation of SIF and harmonisation with other specs/standards

The CWA 14929 identifies those elements within the SIF (Schools Interoperability Framework) Data Model that should be further studied in order to properly cope with the multi-cultural and multi-lingual environment in Europe. In addition, this document also identifies those parts of the SIF specification that overlap with other existing standards for e-learning and other domains whose adoption may be considered by SIF-based initiatives.

OASIS is an ambitious project to promote virtual communities in the school system, partly by harmonizing information exchange standards. The work of OASIS will initially be based upon the SIF project but will be adapted by the partners to meet European needs. Some of the original specifications will be discarded and some additional ones will be created.

The SIF Data Model describes the data objects and elements that may be transferred between agents.

Relevance CDM.

The CWA 14929 contains principles and recommendations that apply for the structuring of course descriptions (among others: representation of value elements, language aspects, vocabularies, harmonisation of personal information).

3.13  CUBER: Final version of metadata specification

This specification contains a conceptual model (in UML) and XML schema for course descriptions. The pedagogical features of the course, the contents, special target groups, and the technical requirements of the study course can be described with the help of a metadata schema. Educational metadata can be utilised by educational and pedagogical professionals, by the institutions offering education, and by the students searching for education.

CUBER has decided to use metadata to serve the purpose of facilitating search, comparison and selection of study courses, packages and programmes offered by the course providers, i.e. universities and other higher education institutions. Thus metadata is of central significance within the CUBER project, providing the system with a basis for many of its services. The CUBER system also includes elements of an ontology that defines the common semantics of the metadata.

Relevance CDM.

In a revision of the CDM specification the CUBER specification should be considered.

4 Definitions and abbreviations

· CDM
Course Description Metadata

· CEN
European Committee for Standardization (Comitée Européen de Normalisation)

· CUBER
Personalised Curriculum Builder in the Federated Virtual University of the Europe of
 

Regions (Project)

· CWA
CEN Workshop Agreement

· ECTS
European Credit Transfer System

· IEEE
Institute of Electrical and Electronics Engineers, Inc.

· IMS

IMS Global Learning Consortium, Inc.

· ISO

International Organization for Standardization

· ISSS 
Information Society Standardization System

· LOM
Learning Object Metadata

· LTSC
Learning Technology Standards Committee

· OASIS 
Open Architecture and Schools in Society

· RDCEO
Reusable Definition of Competency or Educational Objective

· RFC
Request For Comments

· SIF

Schools Interoperability Framework

· UML
Unified Modelling Language

· XML
eXtensible Markup Language

5 General design principles 

This section describes the main principles used in the design of a concept model for course descriptions. The focus of the discussion is at the conceptual level, and it is mostly independent of the use of XML Schema to define the metadata. However, in order to be more concrete, XML and XML Schema related terms are also used.

5.1 Main concepts 

When describing educational course units there is a need to be able to also describe entities related to the courses. It is a matter of judgment to decide which such context entities to include. In the current proposal the following main concepts are defined (in the XML Schema they are specified as complex data types):

· Organisation unit (orgUnitType). An (or part of an) organisation responsible for accomplishment of courses, e.g. university, faculty, institution. 
· Study program (programType). A study program comprising a set of course units.

· Course unit (courseType). A course unit with curriculum, time schedule, teaching activities and exam.

· Person (personType). Contact information of persons related to the accomplishment of courses.

For a detailed description of these main concepts, see section 6.2 to section 6.5.

5.2 Granularity, level of details

Another design consideration is the granularity and level of details of the structure of the concepts. The need for detailing the structure of the concepts depends on the objectives and the intended use of the XML documents. The current proposal tries to compromise between the complexity of the concept model (the XML Schema) and the need to define an internal structure of the concepts (the elements and types of the XML Schema). 

A general concept is defined as a flexible means to express comprehensive information. The information concept covers content varying from being empty to a simple text to a nested chapter structure (ala a book) with both text, pictures, and references. Many of the lower level concepts are defined based on this concept as an alternative to a more complex conceptual structure. In the XML Schema this information concept is defined as the complex data type infoBlockType (see section 6.6.1 for more details).

5.3 Element identification and reference 

In documents with course related information, the same piece of information may be relevant in many places. For instance, the same course may be part of more than one program; contact information of the same person may apply to many courses. In such cases the common piece of information can be duplicated, or a scheme for identification of information and reference to information can be applied.

The current XML Schema has the following support for element identification and reference.

· Some elements (elements of type orgUnitType, programType, courseType, personType) can be identified by an optional attribute with name id of type xs:ID. The value of this attribute must be unique within the XML document in order for the document to be valid.

· Some elements (elements of type orgUnitType, programType, courseType, personType) can be identified by an optional attribute with name ident of type xs:token. The intension is that the value of this attribute represents a unique identification, within a context, according to some application rules. It means that the use of this kind of identification (and corresponding references) must be constrained to a controlled environment at the application level. On the other hand, it can be used to refer to elements part of other XML documents.

· For each of the types orgUnitType, programType, courseType, and personType it is defined a corresponding element that can be used to refer to an element with identification. Such reference elements have optional attributes with name idRef of type xs:IDREF and with name ref of type xs:token. If idref is used, the value must match an id of an element in the same XML document in order for the document to be valid. If ref is used, the value should match an ident of some element (but not necessarily in the same XML document). The handling and consistency check of the use of ident and ref are done at the application level.

· The mechanisms listed above are meant as support for computerized systems (XML tools, other applications). In addition, some elements include identification information (e.g. courseID, courseName) intended for the user level (e.g. students, institutions).

The support for element identification and reference is illustrated in Appendix A: Identification and reference.

5.4 Elements representing a simple value

Many of the lower level concepts/terms used in course descriptions represent just a simple value, e.g. limitation on number of students, starting time of an exam, academic degree. Normally the modelling of such concepts should be simple, but there are some complicating aspects to consider.

· Flexibility. Due to the diversity of course descriptions, it is not uncommon that a concept, mostly expressed by a value, for some courses there are a need for a more elaborate description. In order to support flexibility, such concepts are modelled as an option between a typed value (the normal case) and an alternative textual description (exceptional cases).

· Multiple languages. For some of the concepts representing a text value, there will be a need to express the value in more than one language.

· Coded values. Part of the modelling of a concept that represents a coded value, is to specify the enumeration set of legal values (vocabulary). Again, due to the diversity within the education domain, this will for many concepts require an international standardisation effort. Unless such a standardisation has been completed, support should be given to allow different sets of values for various interest groups including using different language. 

Below is a description of how these in principle are handled in the proposed XML Schema.

5.4.1 Simple type without alternative textual description

The value is given as the typed content of the element. Example:


<courseID>IN1001</courseID>

5.4.2 Simple type with alternative textual description

The value is given as optional attribute of the element or described in the content of type infoBlockType. Examples:


<examStart date="2004-07-20" time="9:00"/>


<examStart date="2004-06-11">Time of day will be given 2 days before the exam</examStart>


<examStart>Individual exam is held 7 days after acceptance of all obligatory exercises
 
</examStart>

5.4.3 Text without alternative languages

The value is given as the typed content of the element. 

5.4.4 Text with alternative languages

The value (expressed in one or more languages) is given in the content of the element of type textType. 

Example:


<courseName>


<text language=”no”>Begrepsmodellering med XML Schema</text>


<text language=”en”>Concept modelling using XML Schema</text>

</courseName>

5.4.5 Coded values, vocabulary

The type is defined as a simple data type (xs:token with an enumeration of values). The use is otherwise as described in section 5.4.1 or 5.4.2. In those cases where there is expected to be a need for use of values outside the enumeration set, an additional attribute userDefined is included in order to contain such a value. Note that the use of a separate named simple data type for each enumeration set makes an alteration of the set of legal values a more localised change of the XML Schema.

5.5 Language considerations

A language is specified by using the data type xs:language with language codes defined by the ISO 639 and RFC 1766.

The main elements have an optional attribute to specify which language is used in the description of the element. The specified language is also to be used in the part elements, unless explicitly modified by the language attribute of a part element.

An element of the type infoBlockType may have 0 or more occurrences of the part element altLangBlock (also of type infoBlockType). The intension is that all information in the enclosing element can be rephrased in alternative languages.

Some elements, e.g. courseName, have a simple textual value, but with a potential need to be expressed in alternative languages. This is supported by the complex data type textType.

Some elements, e.g. instructionLanguage, have as value the specification of a language related to the course description.

5.6 Comprehensive, flexible

There is a great variation in how educational organisations specify course units. In order to be comprehensive the current XML Schema contains definitions to allow for most kinds of information relevant for course descriptions. On the other hand, to be flexible, most elements are optional.

Many elements have an attribute userDefined. The intention is to serve user specific needs to classify the element.

Flexibility is also supported by the other design principles described in the sections above.

6 Description of main concepts

6.1 Course information container

A course information container is a collection of course related information. It represents the unit of information to be contained in an course information document. A course information container consists of any number of descriptions of organisation units, study programs, course units, and persons. In the XML Schema a course information container is specified by the element. In any XML document with course related information, CDM is the root element. 

6.1.1 Part elements

Part elements of a course information container:

· properties
Basic packaging information that is used to manage the exchange of the data between the source and target systems. This field is based on the IMS Enterprise Information Model.
· orgUnit 
An (or part of an) organisation responsible for accomplishment of courses, e.g. university, faculty, institution.
· program 
A study program comprising a set of course units.
· course 
A course unit with curriculum, time schedule, teaching activities and exam.
· person
Contact information of persons related to the accomplishment of courses.

6.2 Organisational Unit

An element of type orgUnitType represents an organisational unit that organises or provides study programs and courses. In general, a given program or course may be organised/provided by multiple organisational units. An organisational unit can have a hierarchical structure with subordinate organisational units (e.g. university, faculty, institute). The concept of organisational unit is supposed to encompass all organisational structures with educational offerings from a traditional university to a loosely defined consortium. 

orgUnitType has the optional attributes id and ident for element identification (see section 5.3) and the optional attribute language for indication of the default language used in the description of the organisational unit (see section 5.5).
6.2.1 Part elements

This section describes the set of part elements of an organisational unit. A graphical presentation of this decomposition of organisational unit is contained in the XML schema documentation, see chapter 6.8.15.
· orgUnitID 
A shorthand identification of the organisational unit.
· orgUnitName 
Full name of the organisational unit.
· orgUnitAcronym 
Acronym of the organisational unit.
· orgUnitCode
An organisation unit code according to a codification scheme. The choice of codification rule can be given by the attribute codeSet. 

· orgUnitKind 
Kind of organisation unit (eg university, high school) and responsible body such as public or private.

· webLink
Homepage of the organisational unit.
· orgUnitDescription
A general description of the organisational unit.

· admissionInfo
General information about admission to the organisational unit.

· regulation 
A general description of regulations that applies to the whole organisational unit, e.g. examination regulations and regulations regarding courses, assessment types and grading scales.

· expenses 
Expected expenses associated with the organisational unit.

· studentFacilities 
General information for students such as cost of living, accommodation, meals, medical facilities, insurance, sports facilities, student associations etc.

· universalAdjustment 
Facilities for special needs students.

· contacts
A set of contact information associated with the organisation unit.

· infoBlock
Additional miscellaneous information about the organisational unit.

· program, refProgram
A set of descriptions or references to study programs that are organised or provided by the organisational unit (or via another organisational unit).
· course, refCourse
A set of descriptions or references to course units that are organised or provided by the organisational unit (or via another organisational unit).
· person, refPerson
A set of descriptions or references to persons that are associated with the organisational unit.
· orgUnit, refOrgUnit
A set of descriptions or references to organisational units that are parts of or encompassed by the given organisational unit.
· searchword 
A set of search text that can be used to identify the given organisational unit.

6.3 Study Program

An element of type programType contains the description of a study program. ECTS: “An approved set of course units or modules recognised for the award of a specific degree form a study programme and can be defined through the set of learning outcomes to be achieved for the award of a specified number of credits.” A study program can have a hierarchical structure with subordinate study programs. 

programType has the optional attributes id and ident for element identification (see section 5.3)  and the optional attribute language for indication of the default language used in the description of the study program (see section 5.5).
6.3.1 Part elements

This section describes the set of part elements of a study program.
· programID
A shorthand identification of the study program.
· programName
Full name of the study program.

· programCode
A study program code according to a codification scheme. The choice of codification rule can be given by the attribute codeSet.

· webLink
Homepage for the study program.
· programDescription 
A general description of the study program.

· qualification
Learning outcomes, skills, competencies, marks and/or grades obtained, rights to practise and/or professional status at different levels accorded to the holders of the qualification.

· level
Level of the program, eg undergraduate, bachelor, master.

· learningObjectives 
Aim and objective of the study (preferably expressed in terms of learning outcomes and competence). Learning outcomes are statements of what a learner is expected to know, understand and/or be able to demonstrate after completion of a process of learning.

· admissionInfo
General information about admission to the study program.

· recommendedPrerequisites
Description of any recommended prerequisites for the study program.

· formalPrerequisites
Description of any formal prerequisites for the study program.

· teachingPlace
Where the teaching and learning activities takes place.

· targetGroup
The intended target group of the information about the study program.

· teachingDescription
Description of the teaching and learning methods used in the study program.

· programDuration
Information about time and duration of the program.

· programStructure
Information about how the study program is structured, e.g. as a course structure diagram.

· regulations
A general description of regulations that applies to this study program, e.g. examination regulations and regulations regarding courses, assessment types and grading scales.

· studyAbroad
Information about possibilities of performing study abroad.

· expenses
Expected expenses associated with the study program.

· universalAdjustment
Facilities for special needs students.

· contacts
A set of contact information associated with the study program.

· infoBlock
Additional miscellaneous information about the study program.

· subprogram, refProgram
A set of descriptions or references to study programs that are parts of or encompassed by the given study program.
· searchword
A set of search text that can be used to identify the given study program.

6.4 Course Unit

An element of type courseType contains the description of a course unit. The term course refers to a complete unit of instruction that provides the learners with the knowledge or skills required for competence in a subject matter. A course is any academic or vocational course arranged by a course provider. This is the lowest level that can offer credits or recognition within an educational institution. A course usually includes teaching activity and examination (ref. CUBER).  

courseType has the optional attributes id and ident for element identification (see section 5.3) and the optional attribute language for indication of the default language used in the description of the course unit (see section 5.5).
6.4.1 Part elements

This section describes the set of part elements of a course unit.
· courseID
A shorthand identification of the course unit.

· courseName 
Full name of the course unit.

· courseCode
A course unit code according to a codification scheme. The choice of codification rule can be given by the attribute codeSet.

· webLink
Homepage for the course unit.
· courseDescription
A general description of the course unit.

· level
Level of course, eg undergraduate, bachelor, master.

· teachingTerm 
Information on when the course is held, eg every spring. 

· credits
Indication of the student workload as ECTS (European Credit Transfer System)-credits and/or as hours per week and/or as text.

· learningObjectives
Aim and objective of the study (preferably expressed in terms of learning outcomes and competence). Learning outcomes are statements of what a learner is expected to know, understand and/or be able to demonstrate after completion of a process of learning.

· admissionInfo
General information about admission to the course unit.

· recommendedPrerequisites
Description of any recommended prerequisites for the course unit.

· formalPrerequisites
Description of any formal prerequisites for the course unit.

· teachingPlace
Where the teaching and learning activities takes place.

· targetGroup
The intended target group of the information about the course unit.

· formOfTeaching
Describes the form of teaching, e.g. face to face, web enhanced, web based.

· formOfAssessment
How is the students assessed. The total range of written, oral and practical tests/examinations, projects and portfolios, used to evaluate the student’s progress in the course unit or module, form an assessment. These measures may be used by the students to evaluate their own progress (formative assessment) or by the institution to judge whether the student has achieved the learning outcomes of the course unit or module (summative assessment).

· benefits 
Description of benefits, e.g. grants, available for students attending the course unit.

· instructionLanguage
Main language of instruction.

· overlap
Overlap between courses.

· syllabus
Information on syllabus, ex  books/literature prescribed for study. (This is a natural place to refer to LOM objects).

· expenses
Expected expenses associated with the course unit.

· universalAdjustment
Facilities for special needs students.

· exam
Exam information.

· teachingActivity
Information on how the teaching activity is organised, ex lecture, seminar, research seminar, exercise course, practical, laboratory work, guided personal study, tutorial, independent studies, internship, placement or ‘stage’, fieldwork, project work etc.

· contacts
A set of contact information associated with the course unit.

· infoBlock
Additional miscellaneous information about the course unit.

· searchword
A set of search text that can be used to identify the given study program.

6.5 Person

An element of type personType contains the description of a person. The focus of the description is contact information of persons related to the accomplishment of courses.

personType has the optional attributes id and ident for element identification (see section 5.3) and the optional attribute language for indication of the default language used in the description of the person (see section 5.5).
6.5.1 Part elements

This section describes the set of part elements of a person. 
· personID
Identification of the person

· name
Name of the person

· title
Title posessed by the person

· role
A person may have different roles in different contexts.

· contactData
How to get in touch with the person.
· infoBlock
Miscellaneous information

6.6 General supporting concepts

6.6.1 Information block

Information block is a general concept for flexible expression of comprehensive information. The information block concept covers content varying from being empty to a simple text to a nested chapter structure (ala a book) with text, pictures, and references. In the XML Schema information block is specified by the complex data type infoBlockType. In an infoBlockType element text can freely be written between the part elements (mixed = true).

Part elements

Part elements of information block:

· header 
Header text for this information block.

· bold 
Text in bold.

· italic 
Text in italic.

· list 
A list of items (listItem of type infoBlockType). The list can be bulleted or numbered.

· email 
email address.

· webLink 
Link to a web page. Possible to describe the role of the web page (e.g. home page and LOM (learning object metadata)).

· refOrgUnit 
Reference to a orgUnit element.

· refProgram 
Reference to a program element.

· refCourse
Reference to a course element.

· refPerson 
Reference to a person element.

· picture 
Identification of a picture, e.g. as a file name.

· extension 
To allow extensibility. In this element any XML structure can be included to serve specific needs.

· subBlock 
Nesting of information in sub-blocks.

· altLangBlock 
The information of this block expressed in other languages

· searchword
A search text that can be used to identify this information block.

6.6.2 Multi language text

Multi language text is a text where the same content is expressed in one or more languages. In the XML Schema this is supported by the complex data type textType.

Part elements

Part elements of multi language text:

· text
The information of this multi language text expressed in a given language.

6.6.3 Date

A date is a period of one day in its time zone. 

In the XML Schema date is specified as the complex data type CDMdate. CDMdate contains an optional attribute date of type xs:date and in addition a content of type infoBlockType in order to allow a supplementary or alternative definition of the value (see 5.4.2).

6.6.4 Time

A time represents a point in time that recurs every day. 

In the XML Schema time is specified as the complex data type CDMtime. CDMtime contains an optional attribute time of type xs:time and in addition a content of type infoBlockType.

6.6.5 Date and time

A date and time represents a specific instance of time. 

In the XML Schema date and time is specified as the complex data type CDMdateTime. CDMdateTime contains two optional attributes, date of type xs:date and  time of type xs:time. In addition it contains a content of type infoBlockType. This allows flexible specification of date and time (see examples in 5.4.2).

6.6.6 Location

A location represents a specific physical position. 

In the XML Schema location is specified as the complex data type CDMlocation. CDMlocation contains two optional attributes, room and building of type xs:token. In addition it contains a content of optional address and infoBlockType. 

6.7 Special supporting concepts

6.7.1 Teaching activity

A teaching activity (teachingActivityType) specifies a learning unit and how it is organised, e.g. lecture, seminar, research seminar, exercise course, practical, laboratory work, guided personal study, tutorial, independent studies, internship, placement or ‘stage’, fieldwork, project work etc. The teaching activity may contain a nested structure of sub teaching activities.

Part elements

Part elements of teaching activity:

· teachingActivityID
Shorthand identification of the teaching activity.

· teachingActivityName 
Full name of the teaching activity.

· admissionInfo 
General information about admission to the teaching activity.

· timetableElement 
The teaching activity schedule described as a set of time table entries (see section 6.7.3
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6.6.2).
· instructionLanguage 
The main language used in the teaching activity. The language can be specified by the optional attribute language of type xs:language or in the content of type infoBlockType.

· contacts
Contact information associated with the teaching activity.

· infoBlock 
Miscellaneous information about the teaching activity.

· teachingActivityStructure
Description of any substructure of the teaching activity. It contains a list of teaching activity parts and a description (as a infoBlockType or the attribute activityPartStructure) of how the parts relate. 

6.7.2 Exam

An exam (examType) represents a formal assessment of the students. The exam may contain a nested structure of sub exams.

Part elements

Part elements of exam:

· examName 
Full name of the exam.

· examKind 
Type of assessment: e.g. oral examination, written examination, oral presentation, test, paper, portfolio, thesis, report about an internship, report on fieldwork, continuous assessment. 
Kind of exam: e.g. ordinary, extraordinary examination.

· registrationDeadline 
Deadline for registration to the exam.

· cancelDeadline 
Deadline for cancelling any registration to the exam.

· evaluationDeadline 
Deadline for announcement of the results of the exam.

· examStart 
Date and time for the start of the exam.

· examEnd 
Date and time for the end of the exam.

· examDuration 
Duration of the exam.

· examLocation 
Location of the exam.

· contacts 
Contact information associated with the exam.

· infoBlock 
Miscellaneous information about the exam.

· examStructure
Description of any substructure of the exam. It contains a list of exam parts and a description (as a infoBlockType or the attribute examPartStructure) of how the parts relate.

6.7.3 Timetable entry

A timetable entry is the schedule of a teaching activity. A timetable entry describes either a single teaching event or reoccurring events during a period according to a rule (e.g. each Monday). In the XML Schema timetable entry is specified by the complex data type timetableType.

Part elements

Part elements of timetable entry:

· reoccurringEvents 
Events occurring many times in a period. It is described by an occurrence rule (occurenceRule), a period (dateFrom, dateTo) and the time for each event (timeFrom, timeTo).

· singleEvent 
Start and end of a single event.

· teachingPlace 
Where the teaching and learning activities take place.

· contacts
A set of contact information related to the timetable entry.

· infoBlock
Miscellaneous information about the timetable entry.

6.7.4 Admission information

Admission information (admissionInfo) consists of general information concerning participation in educational units. admissionInfo  is used as part element of teachingActivity, courseType, and programType. 

Part elements

Part elements of admission information:

· admissionDescription
A general description of the admission to the educational unit.

· studentPlaces 
Limitation on the number of attending students.

· teachingStart 
Information about the start of the study unit.

· registrationDeadline 
Deadline for registration to the study unit.

· cancelDeadline
Deadline for cancelling any registration to the study or exam. 

6.7.5 Contacts

Contacts  (contacts) identifies a set of contacts. A contact can be given by contact data (address, etc.), by indication of a person, by indication of a organisational unit, or by a textual description.

6.7.6 Contact data

Contact data (contactDataType) is information such as address, telephone, fax, email, URL etc. related to a given contact.

Part elements

Part elements of contact data:

· contactName 
The name relevant for this contact.

· adr
The address used to deliver physical objects to this contact.

· visitHour
Information on when the contact is available.

· telephone
The telephone numbers for this contact. Attribute: mobil, home and office

· fax
The fax number for this contact.

· email
An email address for this contact.

· webLink
Link to a web page for this contact.

· infoBlock
Miscellaneous information.

6.7.7 Qualification

Qualification (qualification) obtained by the students after completion of the study. Examples: learning outcomes, skills, competencies, marks and/or grades obtained, rights to practise and/or professional status at different levels accorded to the holders of the qualification.

Part elements

Part elements of qualification:

· qualificationName 
The name of the qualification.

· qualificationDescription 
General description of the qualification.

· credits
Indication of the student workload as ECTS (European Credit Transfer System)-credits and/or as hours per week and/or as text. 

· degree 
Degree describes the qualification awarded by a higher education institution after successful completion of a prescribed study programme.

· profession 
Learning outcomes, skills, job opportunities. What does the qualification give in terms of employment or professional practice?

· studyQualification
Qualification giving access to further study.

6.8 Coded Value Sets (Vocabularies)

This section describes concepts that represent a coded value. In the XML Schema they are specified as a simple data type xs:token with an enumeration of values.

6.8.1 courseCodeValueSet

<<to be included>>
6.8.2 degreeValueType 

<<to be included>>
6.8.3 examFormValueType  

<<to be included>>
6.8.4 examKindValueType  

<<to be included>>
6.8.5 formOfTeachingMethodValueType  

<<to be included>>
6.8.6 formOfTeachingOrgValueType  

<<to be included>>
6.8.7 levelCompetenceYieldingValueType  

<<to be included>>
6.8.8 levelValueType  

<<to be included>>
6.8.9 orgUnitCodeValueSet

<<to be included>>
6.8.10 orgUnitKindValueSet

<<to be included>>
6.8.11 partStructureValueType  

<<to be included>>
6.8.12 programCodeValueSet

<<to be included>>

6.8.13 studyPaceValueType

<<to be included>>

6.8.14 teachingActivityValueType  

<<to be included>>

6.8.15 teachingTermValueType  

<<to be included>>

6.8.16 timeOfDayValueType  

<<to be included>>

7 XML Schema

The XML Schema for course descriptions is contained in the file CDM081004.xsd.

An automatic generated documentation of the XML Schema (graphical and with hyper links) is given by the file CDM081004.html.

8 Examples

Examples of XML documents in accordance with the CDM XML Schema are given in the files ects-program.xml, ects-students.xml, ects-course.xml, and ects-institution.xml (and in corresponding html-files).

Appendix A: Identification and reference

An illustration of the technique and use of identification and reference of elements is given in the files reference.xsd, reference.xml, and reference.html.

Appendix B: Elements representing values

An illustration of the technique and use of elements representing values is given in the files reference.xsd, reference.xml, and reference.html.
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