RDCEO Framework Document

Purpose of this document

The purpose of this document is to draw upon previous PROSPERO and JISC work, to begin to specify the data, the processes and the 'PLE' system that relate to skills/competencies and their relationship between employment and academia.

As stated in Deliverable D2 - the range of issues is large, and the scope of the problem is large enough to warrant several large scale projects.  However, we have a focused objective, within the bounds of the ODL computer science online degree. We intend to develop on online process that will provide students with the facility to relate work (undergone at a module level) to 'real world' employer recognised competencies.  Such a process must demonstrate the following features:

1. It must make use of emerging specifications, in order that it is eventually 'interoperable' - the nature and scope of this interoperability will be discussed in more detail in this document.

2. It must allow students, at any time, to locate newly acquired competencies within an employer domain.

3. It must allow students to relate competencies to evidence. This must be embedded within a student's e-portfolio/PDR.

4. It must appropriately relate competencies to each other within a particular framework.

5. Planning - it must provide a facility for a student to identify desired skills (either in an academic or employer domain), and to embed these within planning for future modules or work.

We hope, as far as possible to be able to draw upon current thinking in this area.  Where possible we will use specifications as intended, but experience has shown that new interpretation is sometimes necessary in order that an unmodified specification can be used to suit our needs.
Definition of Terms

RDCEO:  Reusable Definition of Competency or Educational Objective - the IMS specification that outlines how competency information is to be represented in XML. 

Competency Definitions

We need to be able to represent comprehensive skills information that can be exported according to the RDCEO specification and which can make use of any industry based classification scheme.  

We are agreed now, that models such as the SFIA and BCS serve an important purpose in providing a relevant model to link the outputs to our modules to.  However, they fall short of providing a full description of the full details of academic module - this is perhaps mainly due to the fact that many academic concepts do not fit neatly into the 'job-description' emphasis placed by the skills frameworks.

A solution that we are working on is to support model that allows us to use a combination of skills/competency definitions.  This has two advantages:

1. It allows us to incorporate new and improved skills models, as and when they are developed (just look at the history of skills classification, and it's obvious that they are subject to change over time.

2.  It allows us to deal with the pitfalls in a sensible way - to describe modules as we want to.  We are not forced into a situation where we have to apply artistic licence to our outputs in order to get them to fit with the closest possible SFIA/BCS definition

We must be able to distinguish between:

1. Key Skills

2. High Level - subject specific 'competencies'

3. Lower level (academic), course specific educational objectives (skills?)

Interoperability

We are talking here, principally about system level interoperability - how we might encode information in a specification compliant form, such that it can be used to fulfil our overall objectives.  We have to emphasise that 'full' interoperability (such that all systems can happily share competency definitions and relate them to their own courses, assessment criteria etc) is not our goal - rather to investigate it within the limited scope of the PROSPERO objectives.

The specification of competencies, of skills frameworks of assessment criteria of educational objectives and outputs of course content varies between academic institution.   There is clearly large overlap in academic course content and outputs between institutions, but varying definitions, structure or emphasis makes it difficult to show these explicitly.   Clearly any attempt to standardise upon course names, upon the vocabularies used to describe outputs (between all institutions) is a huge (impossible?) task.    But it may be possible to break the problem down, and in doing so simplify it enough that we are able to use a specification to help us achieve our desired objectives.

Work from the SPWS project (Oxford, Liverpool) suggests a two-tier approach to competency definitions.  It distinguishes between 'competencies' and 'educational objectives'.  Competencies (C) refer to higher level skills, which can be easily standardised upon 'without commitment to particular approaches to teaching, learning and assessment'.  Examples in Computer Science might include 'Java Programmer' or 'Software Engineer'.  Within these competency titles, there may be a range of educational objectives that relate specifically to the way in which an institution structures its course.  It is these EOs that will be more difficult to standardise upon, as they relate more closely to an institution's way of doing things, and 'connect' a specific competency to the teaching learning and assessment of a particular programme.    

In the case of Software Engineer a set of EOs might look like: Working as a part of a small team, Communication, Writing code to work with a specific API and so on.  Clearly there are many EOs to a single C.  

Specifying relationships between competencies (RDCEOs)

The specification suggests that relationships might be explicitly described in metadata. The LOM (Learning Object Metadata) is suggested for this, which contains a <relation> section, that might adequately be used.  The SPWS project points to a concern that relationships between competencies are fundamental to their overall use, and so having them defined in a non-compulsory metadata specification is perhaps not an ideal solution.

How do we represent this information?

There are a number of issues.  First, given that we distinguish between Competencies and Skills  - how might we distinguish between the two in the RDCEO specification (given that it is a simple, 5-part information model)?  How do we get across the concept of levels, and hierarchies between competencies (assuming that one competency can be made up of other competencies)?

Generic competency model

We need a generic model of competencies/skills, to use as a basis for representing all skills (independent of subject / model etc).  We have come up with up model, based upon the following assumptions:

Skills are the atomic units that cannot be broken down.  We do not have a concept of a skill having a sub-skill.  Competencies are collections of skills.  

This provides us with the following:








Figure 1:  Generic skills / competency structure
Worked Through Example

This section is takes the information that we provide on current ODL courses (the module descriptors), and turning it into a structured xml definitition of the expected skills/competency outcomes.  An attempt has been made to distinguish between competencies (which will relate to the BCS ISM matrix) and skills, which will be defined internally by ODL, to represent the specific outputs that a student might hope to achieve. 

Current module descriptor for Information Systems Analysis:

Syllabus Overview
This module brings together portion of different topics in Computer Science and shows how these are integrated in the design and development of applications. Students work through the key stages of application development: problem definition, requirements analysis, specification, implementation, documentation and testing, using small-scale practical examples.

Aims

This module has two aims:

    * To introduce students to application design issues,

    * To sample techniques from selected applied areas of computer science.

The topics are taken from the following areas of computer science:

    * Artificial intelligence (AI)

    * Human computer interaction (HCI)

    * Computer graphics

    * Databases

Objectives

The module provides a sample introduction to the above areas and shows how they can be integrated in the design and development of applications. Exercises are used to demonstrate how selected techniques from various areas of computer science can be applied to application design problems.

Students will acquire practical familiarity with the development of applications from problem definition, through requirements analysis and specification to implementation, documentation and testing -- in the context of two, small-scale application areas.

Prerequisites

None, although completion of an introductory course on Systems Design that introduces the basic framework of design and the systems development life cycle would be beneficial.

Assessment

The overall assessment of each student is based on two courseworks (40% in total) and the examination (60%). In order to pass the module students must perform satisfactorily in each element of the module.

Learning Resources

The current core textbook for this module can be found on the booklist page.

Level

Level 1

Embedding this information in a specification

If we extrapolate the core competencies from the above description, we may suggest that the Information Systems Analysis helps develop the following (SFIA/BCS) competencies:

Subject Specific

Systems Design

Database Design

Programming/Software Development

Systems Testing

Systems Integration

Database Administration

And the following key skills:

Key Skills (to be taken as higher level competencies)

Analytical Thinking
Conceptual Thinking

Numeracy

Literacy
Attention to Detail
Creativity

Oral Expression

Interacting with People
Teamwork
Now, we break down the subject specific skills into smaller units (Skills / Educational Objectives):
Systems Design

Information Acquisition

Application Development Methods, Techniques and Standards

Familiarity with Corporate, Industry and Professional Standards
Organisational Awareness

Database Design


Proficiency in Database Software

Proficiency in Information Retrieval Tools

Proficiency in Database Modelling and Design Tools
Programming/Software Development


Proficiency in Application Development Tools

Proficiency in Programming Languages

Proficiency in Corporate, Industry and Professional Standards

Proficiency in Operating Infrastructure
Systems Testing


Familiar with Software Testing

Familiar with Test Management Techniques

Familiar with Software Testing Tools
Systems Integration

Familiar with Application Development Methods, Techniques and Standards

Familiar with Configuration Management

Familiar with Networking and Communications

Familiar with Operating Systems

Familiar with Programming Languages

Familiar with Middleware
Information Systems Analysis RDCEO

Taking a sub part of the Information above (otherwise we'll be left with pages and pages of RDCEO specifications): 

Information Systems Analysis [Subject]

Systems Design [Competency]

  Information Acquisition 





[Skill]

  Application Development Methods, Techniques and Standards 
[Skill]

  
  Familiarity with Corporate, Industry and Professional Standards 
[Skill]
  Organisational Awareness 





[Skill]
The following is an example of how we might represent the competency (Systems design).  The sub skills are represented as RDCEO 'statements'

Top level competency definition for Systems Design:

<?xml version="1.0" encoding="utf-8"?>

<rdceo xsi:schemaLocation="http://prospero.odl.qmul.ac.uk" 

       xmlns="http://www.imsglobal.org/xsd/imsrdceo_rootv1p0" 

       xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

   <identifier>uk.ac.qmul.odl.systems_design</identifier>                                           

   <title>

      <langstring xml:lang="en">Systems Design</langstring>

   </title>

   <description>

   <langstring xml:lang="en">The specification and design of IS 

solutions to meet defined business needs.</langstring>

   </description>

   <definition>

      <model>BCS ISM</model>

      <statement statementname="Technical Knowledge and Skills: 

Expert in Application Development Methods, Techniques and
Standards">

         <statementtext>

            <langstring xml:lang="en">

            Organised and documented sets of techniques, intended to 

facilitate the structured development of applications.


    Examples: SSADM, DSDM, Objectory/UML.


    </langstring>

         </statementtext>

      </statement>

      <statement statementname="Technical Knowledge and Skills: 

Proficient in Application Development Tools">

         <statementtext>

            <langstring xml:lang="en">

            Software tools which automate or assist part of the 

development process.


    
Examples: Oracle Developer 2000, Business Objects, 

Select.


    </langstring>

         </statementtext>

      </statement>

      <statement statementname="Technical Knowledge and Skills: 

Proficient in Corporate, Industry and Professional Standards">

         <statementtext>

            <langstring xml:lang="en">

            Standards associated with the  practitioner's current 

Role.  Examples: safety standards, departmental 

programming standards, organisational network performance standards, help desk procedures, corporate quality and change management processes, IT Infrastructure Library, TickIT.


    </langstring>

         </statementtext>

      </statement>

<statement statementname="Technical Knowledge and Skills: Familiar with Database Software">

         <statementtext>

            <langstring xml:lang="en">

Software which enables the user to create, populate and manipulate data structures.


    
Examples: Access, SQL Server, DB2, Oracle, Informix, 

Sybase.


    </langstring>

         </statementtext>

      </statement>

      <statement statementname="Technical Knowledge and Skills: 

Familiar with Operating Infrastructure">

         <statementtext>

            <langstring xml:lang="en">

            Knowledge of the ICT infrastructure (hardware, databases, 

operating systems, local area networks etc) used within 

own organisation.


    </langstring>

         </statementtext>

      </statement>

      <statement statementname="Other Knowledge and Skills: 

Proficient in Information Capture Techniques">

         <statementtext>

             <langstring xml:lang="en">

             The selection and application of information gathering 

 methods, tools and techniques which are appropriate to the information required and the sources available.

Examples: contextual enquiries, focus groups, structured interviews, questionnaires, observation, statistical analysis.

      
</langstring>

          </statementtext>

      </statement>

  <statement statementname="Other Knowledge and Skills: 

Proficient in Quality Management">

          <statementtext>

              <langstring xml:lang="en">

      
      The system or method for the management of quality 

within the employing organisation.

      
      </langstring>

           </statementtext>

      </statement>

<statement statementname="Other Knowledge and Skills: 

Familiar with Report Writing Techniques">

           <statementtext>

              <langstring xml:lang="en">

              Methods and techniques for writing effective reports.

      
      </langstring>

           </statementtext>

      </statement>

      <statement statementname="Behavioural Skills: Conceptual
Thinking">

            <statementtext>

               <langstring xml:lang="en">

Acquiring understanding of the underlying issues in complex problems or situations by correctly relating these to simpler or better understood concepts, models or previous experiences.

      
       </langstring>

             </statementtext>

      </statement>

      <statement statementname="Behavioural Skills: Creativity">

      
     <statementtext>

             <langstring xml:lang="en">

  Taking innovative approaches to problem solving and 

  devising inventive and creative solutions.

             </langstring>

             </statementtext>

      </statement>

  <statement statementname="Behavioural Skills: Organisational 

Awareness">

         <statementtext>

            <langstring xml:lang="en">

               Taking innovative approaches to problem solving and

    devising inventive and creative solutions.

             </langstring>

         </statementtext>

      </statement>

      <statement statementname="Behavioural Skills: Oral Expression">

         <statementtext>

           <langstring xml:lang="en">

             Communicating effectively by word of mouth.

            </langstring>

          </statementtext>

      </statement>

      <statement statementname="Behavioural Skills: Interacting with 

People">

         <statementtext>

            <langstring xml:lang="en">

               Establishing relationships and maintaining contacts 

   with people from a wide variety of backgrounds.

            </langstring>

         </statementtext>

      </statement>

   </definition>

   <metadata>

     <lom>

        <level>

           <name> Level 4</name>

           <description>

           
http://www.odl.qmul.ac.uk/~tlodge/bcs/level4.txt

           </description>

        </level>

     </lom>

   </metadata>

 </rdceo>

Example of an ODL defined educational objective 

<?xml version="1.0" encoding="utf-8"?>

<rdceo xsi:schemaLocation="http://prospero.odl.qmul.ac.uk" xmlns="http://www.imsglobal.org/xsd/imsrdceo_rootv1p0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<identifier>uk.ac.qmul.odl.information_aquisition</identifier>                                           

   <title>

      <langstring xml:lang="en">Information Acquisition</langstring>

   </title>

   <description>

      <langstring xml:lang="en">

</langstring>

   </description>

   <definition>

      <model>ODL Educational Objective</model>

   </definition>  

</rdceo>

The concept of levels dealt with in the metadata - as we feel it is not enough to assign a simple numeric value to level - it must include a definition, which will ultimately come from the model that the RDCEO is representing.

Clearly there is a large amount of work to be undertaken in teasing out the competency details from a module and turning it into a fully blown RDCEO specification.  Ideally, this is the work for an academic, with a very clear understanding of the specific aims and objectives of a module.

Database Schema

Information associated with each entity:

Skill

Data
Description

Skill id
unique skill identifier

Skill type
(key skill / behavioural / subject specific / etc)

Name
Syntax / Logic / Control Statements

Description
Short description of skill

Competency id
Competency that this skill falls under.

Levelid
Level identifier

Competency

Data
Description

Competencyid
Unique (internal) competency id.

RDCEOID
uk.ac.qmul.odl.information_systems

Name
Information Systems

Description
A short description

Model id
eg 12345

Subject id
Computer Science

Levelid
Level identifier

Subject

Data
Description

Subject Name
eg Computer Science

Subject Description
A description

Model

Data
Description

Model ID
eg 12345

Model Name
eg BCS ISM

Model Description
A description

Level

Data
Description

level ID
eg 12345

uri
eg uk.ac.qmul.bcs.level4

Name
eg BCS Level 4

Description
A desription

We can then develop a data definition to relate competencies / skills to modules.  It is this data that must have the concept of certain competencies being achieved through a combination of modules:

Schema to relate modules to skills

module



moduleid
name
description

moduleprofile



moduleid
competencyid
division

Further explanation of columns:

The moduleprofile table is used to link modules to skills.  The division column will be used to provide the distinction between those competencies that can be in part attained by taking a module, but which require (an) additional module(s) to be taken.  

MODULE COMPETENCY PROFILES 

We need a simple way of defining the competencies associated with a particular module, such that we can then import the competency definitions into the PLE.  The following is a draft representation of how this might be achieved.  It makes use of RDCEOs, but is a 'home grown' definition - as there is currently no specification that makes use of RDCEO links to represent the range of competencies that make up a particular module:

<competencyprofile>

  <moduleName> ODL Level 1 Information Systems</modulename>

  <moduleid> uk.ac.qmul.odl.module.insyslevel1</moduleid>

  <competencies>

    <competency>

      <rdceo> uk.ac.qmul.odl.competency.communication </rdceo>

      <division> full </division>

    </competency>

    <competency>

      <rdceo> uk.ac.qmul.odl.competency.teamwork </rdceo>

      <division> full </division>

    </competency>

    <competency>

      <rdceo> uk.ac.qmul.odl.competency.programmer </rdceo>

      <division> part </division>

    </competency>

  </competencies>

</competencyprofile>
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