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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

This document provides the fundamentals and the reference framework for quality assurance,
quality management and quality improvement in IT-enhanced learning, education and training
(called E-Learning). This document primarily consists of the Quality Reference Framework (QRF) for
E-Learning. It is a framework to describe, compare and analyse approaches for quality management
and quality assurance. These approaches can be mapped to QRF. Therefore, the framework is not a
quality management model or guiding management system - it is a framework for the description of
quality approaches. It serves to compare different existing standards and to harmonize these towards
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application of this document, organizations may continue to imprgve the quality of their g
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compatibility with ISO 9001 and ISO 14001 standards and facilitate their use by organiza

w
le
m

Ox

[.earning (Annex C); and an example of how it can be mapped to other quality systems, su
inese E-Learning Technology Standards(CELTS) (Annex D).

is document provides the fundamentals for the implementation and adaptation,of the gener

well as the Quality Reference Framework (QRF) with its Process Model and Descriptive
ovides sector specific information that may be used to support the bettetr integration of n
d voluntary quality approaches at the local, regional, national and transnational levels. Th

oducts, services and solutions within the fields of learning, edueation and training.

is document was carefully developed and revised over. a period of more than 10 years

sh to introduce and improve quality assurance, quality management and quality improxy
irning, education and training together with the implementation of both environmental aj
hnagement systems to benefit themselves and théir customers and stakeholders.

rerview of ISO/IEC 40180:

and analysis of quality approaches.

Annex A (informative) provides' an introduction and description of the QRF and illus
relation to the PDCA Cycle and the IDEAL Reference Model. It further provides answe
questions in order to previde a clearer understanding of the QRF concept and its use.”

the basic model ¢an-be extended.

Annex C (informative) describes the use of the model describing the “French Code of P
E-Learning”-(AFNOR Z 76-001) as a second sample of the use of this document.

Annex'D)(informative) describes how other quality approaches can be mapped to QRF. Sp
the:Chinese Model CELTSC is used as an example of the mapping procedure.

Annex E (informative) describes the use of the model for specific quality objectives such as

Several annexes snow samples of its

Common quallty model. For a better understandlng of the QRF, | I |)

age - the annexes are based on the German DIN PAS 1032-1 (Annex B), the French codelof'gractice in
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INTERNATIONAL STANDARD ISO/IEC 40180:2017(E)

Information technology — Quality for learning, education
and training — Fundamentals and reference framework

1 Scope

e, quality
management and quality improvement in IT-enhanced learning, education and trainirlg (called
E-Learning). It consists mainly of the Quality Reference Framework (QRF) for E-Learning, which is a
common and generic framework to describe, specify and understand critical properties,'Chargcteristics
arld metrics of quality. The QRF combines an elaborated and extensive process modebwith a descriptive
model for the processes. This document harmonizes existing approaches, céncepts, specifications,
terms and definitions related to quality for E-Learning, education and training!

2| Normative references

There are no normative references in this document.

3| Terms and definitions
Fdr the purposes of this document, the following terms.and definitions apply.
ISP and [EC maintain terminological databases foruse in standardization at the following addresses:

— IEC Electropedia: available at http://wwwkelectropedia.org/

— ISO Online browsing platform: availableé at http://www.iso.org/obp

3.1
ornganization
pdrson or group of people that has its own functions with responsibilities, authorities and reldtionships
tolachieve its objectives

[SPURCE: ISO 9000:20%5, 3.2.1]

3.2

cystomer

pdrson or organization who consumes the product (studying and training) directly or indirecfly
EXAMPLE Learner, learner’s parents, education institutions and potential employer.

3.B

interested party
person or organization that can affect, be affected by, or perceive itself to be affected by a decision or
activity of ITLET

EXAMPLE Learner, employee, provider, partner, investor, owner, society.
[SOURCE: ISO 9000:2015, 3.2.3, modified, adapted within ITLET context]

3.4
process
set of interrelated or interacting activities which transforms inputs into outputs

Note 1 to entry: Inputs to a process are generally outputs of other processes.

© ISO/IEC 2017 - All rights reserved 1
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Note 2 to entry: Processes in an organization are generally planned and carried out under controlled conditions
to add value.

Note 3 to entry: A process where the conformity of the resulting product cannot be readily or economically

verified is

3.5
product

frequently referred to as a “special process”.

output of an organization that can be produced without any transaction taking place between the
organization and the customer

Note 1 to pntry: Production of a product is achieved without any transaction necessarily taking place betwe

provider
Note 2 to ¢

Note 3 to ¢
are tangib
materials
computer
driver's lig

[SOURCE

3.6
service
output of
and the ¢

Note 1 to ¢

Note 2 to
requirems
accountan

Note 3 to
customer-|
intangible
product (e
for the cus

Note 4 to 4
[SOURCE

3.7
quality
degree to

Note 1 to 4

d customer, but can often involve this service (3.6) element upon its delivery to the customer.
ntry: The dominant element of a product is that it is generally tangible.

ntry: Hardware is tangible and its amount is a countable characteristic (e.g. tyres). Precessed materi
le and their amount is a continuous characteristic (e.g. fuel and soft drinks). Hardwaie and procesg
hre often referred to as goods. Software consists of information regardless of delivery medium (4
programme, mobile phone app, instruction manual, dictionary content, musical€emposition copyrig
ence).

IS0 9000:2015, 3.7.6]

an organization with at least one activity necessarily. performed between the organizati
Istomer

ntry: The dominant elements of a service are generally:intangible.
entry: Service often involves activities at thevinterface with the customer to establish custon

nts as well as upon delivery of the service and' can involve a continuing relationship such as ban
cies or public organizations, e.g. schools ox hospitals.

supplied tangible product (e.g. a car to be repaired); — an activity performed on a customer-suppli
product (e.g. the income statemént needed to prepare a tax return); — the delivery of an intangi
.g. the delivery of informationtin‘the context of knowledge transmission); — the creation of ambier
tomer (e.g. in hotels and restaurants);

ntry: A service is generally experienced by the customer.

IS0 9001:2015,37.7]

whiclraset of inherent characteristics of an object fulfils requirements

hls
ed
.g.
ht,

er
kS,

entry: Provision of a service can involve, for example, the following: — an activity performed on a

ed
ble
ce

ntky: The term “quality” can be used with adjectives such as poor, good or excellent.

Note 2 to entry: “Inherent”, as opposed to “assigned”, means existing in an object.

[SOURCE: ISO 9001:2015, 3.6.2, modified]

3.8

data quality

set of features that concern the collection, analysis, persistence, dissemination, and usage of data
EXAMPLE Relevance, accuracy, timeliness, punctuality, accessibility, clarity, comparability, coherence.

2 © ISO/IEC 2017 - All rights reserved
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3.9

quality assessment

measures carried out consistently and systematically in order to insure conformity with the
requirements of a defined specification

3.10
quality assurance
part of quality management focused on providing confidence that quality requirements will be fulfilled

[SOURCE: ISO 9000:2015, 3.3.6]

3.11
qyality control
pdrt of quality management focused on fulfilling quality requirements

[SPURCE: ISO 9000:2015, 3.3.7]

3.12
qyality improvement
part of quality management focused on increasing the ability to fulfil quality requirements

Ndte 1 to entry: The quality requirements can be related to any aspest-such as effectiveness, efficiency or
trgceability.

[SPURCE: ISO 9000:2015, 3.3.8]

3.13
quality management
management with regard to quality

Ndte 1 to entry: Quality management can include<establishing quality policies and quality objectives , and
prpcesses to achieve these quality objectives through quality planning, quality assurance , quality coptrol , and
qulality improvement.

Ndte 2 to entry: [SOURCE ISO 9000:2015,3,3.4]

3.14
qyality objective
oljective related to quality

Ndte 1 to entry: Quality dbjectives are generally based on the organization's quality policy.

Ndte 2 to entry: Quality objectives are generally specified for relevant functions, levels and procegses in the
organization

Ndte 3 to entrys [SOURCE IS0 9000:2015, 3.7.2]

3.15

qyality planning
part af qn;ﬂifv management focused on setting qn;lli'rv ﬂth(‘ﬁVF‘Q and Qpprifving necessary oy erational
processes and related resources to achieve the quality objectives

Note 1 to entry: Establishing quality plans can be part of quality planning.
[SOURCE: ISO 9000:2015, 3.3.5]

3.16

quality policy

policy related to quality

Note 1 to entry: Generally the quality policy is consistent with the overall policy of the organization, can be
aligned with the organization’s vision and mission and provides a framework for the setting of quality objectives.

© ISO/IEC 2017 - All rights reserved 3
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Note 2 to entry: Quality management principles presented in this International Standard can form a basis for the
establishment of a quality policy.

[SOURCE:
3.17

IS0 9000:2015, 3.5.9]

total quality management
management approach of an organization, centred on quality, based on the participation of all its
members and aiming at long-term success through customer satisfaction, and benefits to all members
of the organization and to society

4 Abb

QRF
RQC
SCORM
W3C
IDEAL

PDCA

5 Conf

A quality
to the aj

descriptipn may contain descriptions of processes not included in this document. The description m|

contain a

This docy
ISO qualif

This docy
and ISO

follow wh
guidance

This doc
ISO 1400
model to
Instead, i
educatior

reviated terms

Quality Reference Framework

Reference Quality Criteria

Sharable Content Object Reference Model

World Wide Web Consortium

Initiating, Diagnosing, Establishing, Acting and Learning model

Plan-Do-Check-Act cycle

formance

ppropriate specification in this documentZand includes all sub-processes. A conformi

dditional data elements.

ment can assist users who are implementing ISO 9000, ISO 9001 and can be used with oth
y standards, such as ISO 14001.

ment is informed by the ceneept and philosophy of Total Quality Management and by ISO 90
P001. However, it is nof’ a“Management System Standard and does not provide a model
en setting up and opexating a quality management system like ISO 9001. Instead, it provid
and support for thé-introduction of quality management and improving learning quality.

ment is informeéd by the concept and philosophy of Environmental Management and

|. However, it{is not an Environmental Management System Standard and does not providg
follow when setting up and operating an environmental management system like ISO 140
[ provides'guidance and support for introducing and improving quality processes in learni
and training.

description conforms to this document if each,process included in a QRF instance corresponds

ng
Yy

er

DO

€S

by
2
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6 The

Quality Reference Framework (QRF) for E-Learning

6.1 General

The QRF provides a process model and a descriptive model for the description, comparison and
analysis of process-oriented quality approaches. The QRF can be used as a meta-model for approaches
of quality management and quality assurance in learning, education and training. This means that no
assumptions and prescriptive requirements of the quality approaches are made.

© ISO/IEC 2017 - All rights reserved
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The use scenarios of the QRF can be described as follows:

Scenario 1: Description of a quality approach

— Select a specific quality management or quality assurance approach Q1.

— Identify the processes that are covered within Q1.

Describe Q1 according to the framework using the description categories.

Scenario 2: Comparison of quality approaches

2017(E)

It
ge

can be generated - these profiles:could contain specific recommendations, guidelines, procg

Cr

N
ar

P

Fi
th

6

Select quality management or quality assurance approaches [Q1..Qn].
Identify the processes that are covered within [Q1..Qn].
Describe [Q1..Qn] according to the QRF using the description categories.
Define a metric to compare [Q1..Qn].
Perform analysis and comparison.

enario 3: Harmonization of quality approaches
Select quality management or quality assurance approaches [@1..Qn].
Identify the processes that are covered within [Q1..Qn{.
Describe [Q1..Qn] according to the QRF using the description categories.
Define a metric to compare [Q1..Qn].
Perform analysis and comparison.
Combine [Q1..Qn] towards a consensus’model.

is important to mention that the.QRF process model and its descriptive model shall be
neral, descriptive reference framework. In a second step, good practice approaches an

teria.

TE In addition, it is<important to underline that the QRF process model and its descript
e not prescriptive @nd’do not require or determine a specific sequence of the processes:
Actice, many praocesses are realized in parallel.

P specifig-situation, organization, target group and requirements.

.2 ADescriptive model of the QRF

used as a
1 profiles
dures, or

ve model
n fact, in

nally, the QR¥process model and its descriptive model can be extended and modified to be adapted to

T

€ QRF descriptive model shiows the ciassification and documentation Scheme for quaiity

(see Table 1). It is based on CEN CWA 14644. Each process will be described by this scheme.

© ISO/IEC 2017 - All rights reserved
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Table 1 — QRF descriptive model

Attribute Description Example
ID Unique Identifier ID1234
Category Main Process Course development

Process Name

Process name

Method selection

Description Description of the process Within this process the didactic concept and
methods are evaluated and selected

Relations Relation to other processes Before the method selection a target group anall-
ysis must be performed; FA.6

Sub-procg¢sses/ Sub-processes/sub-aspects/tasks Method identification, method alternatives,

sub-aspedts method prioritization

Objective Objective of a Process Adequate selection of one or more didactic
concepts

Method Methodology for this process Method selection shall be\based on the target

Reference to guideline/ group
documents Methods are selected based on the teachers’

experience
See Method Guidelines Handbook

Result Expected result of a process Method specification
Doctinents

Actors Responsible/participating actors Team Didactical Design

Metrics/(Jriteria  |Evaluation and Metrics for this process«\|Criteria catalogue 3.2.2-3.2.6

Standard Standards used IS0 9241, IEEE 1484.12.1:2003 Learning Object
Metadata

Annotatiqn/ Further Information, Examples of usage

Example

The overyiew of the descriptive model of the QRF is presented in Figure 1.

Please ndte that the QRF process‘model and its descriptive model are not prescriptive and are 1ot

determinfng a specific sequence ‘of the processes: In fact and in practice, many processes are realizpd

in paralldl. In addition, the QREprocess model and its descriptive model can be extended and modified

and has tp be adapted to the.specific situation, organization, target group and requirements.

© ISO/IEC 2017 - All rights reserved
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ID |Category Process Description Relation

Sub-processes/
Sub-aspects

Opjective

l\/iethod

R

bsult

Al

Ctors

Metrics/Criteria

St

andards

A

hnotation/Example

Fi

6.
T}

bure 1 — Overview of the QRF descriptive model

3 Process model of the QRF

C
us

eiucation and training (Table 2). The QRF process model is divided into seven parts calle

e of classifications are shown in Annexes B and &

e QRF process model includes the relevant processés within the whole life-cycle of

egories. Sub-processes are included with reference to a classification of processes - examy

Table 2 ~<QRF process model

learning,
1 process
les of the

ID Process‘(!@gory Sub-Processes
NA Needs,;Analysis Classification
FA Framework Analysis Classification
CD Conception/Design Classification
DP Development/Production Classification
IM Implementation Classification
LP Learning Process Classification
EO Evaluation/Optimization Classification

In
m

TH
fu

bdel candbe used are included; these examples are written in italics.

each part, the essential processes are described. For selected processes, examples how the

e usevof the process model is shown using the classification of processes from DIN PAS 103
1$#in Annex B.

reference

P-1, listed

6.3.1 Overview

The overview of the process model of the QRF is presented in Figure 2.

Please note that the QRF process model and its descriptive model are not prescriptive and are not
determining a specific sequence of the processes: In fact and in practice, many processes are realized
in parallel. In addition, the QRF process model and its descriptive model can be extended and modified
and has to be adapted to the specific situation, organization, target group and requirements.

© ISO/IEC 2017 - All rights reserved
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Demand apalysis

groups

Analysis of the
institutional and
organizational
context

Time and budget

Organizational
concept .
P Maintenance

Technical concept

Concept for media
and interaction
design

Media concept
Communication
concept
Concept for tests
and evaluation
Concept for
maintenance

resources

Organization of use

Technical
infrastructure

. Framework Conception Development . Learning Process Evaluation
Needs Analysis . P / pm / Implementation B 1 L /
Analysis Design Production / Realization Optimization
Initiatipn ‘ Analysis of the Learning objectives l Content realization ‘ Testing of learning ‘ Administration ‘ ‘ Planning 4 ‘
external context resources \
Concept for contents N
Stakehojder ’ Design realization ‘ Activities Reali@@n J
identificjtion Analysis of staff Didactical concept/ /Adaptation of learning .
resources methods resources Review of anf{sis J
Definitidn of competencies levels
objectifes Analysis of target Roles and activities ’Technical realization‘ Activation of learning }

Figure 2 — Overview of the QRF process model

planning
Environment
analysis
6.3.2 Description
In this se

of the dedcription scheme (see\Iables 3 to 9).

I\Optlmlzatlon /
improvement

tion, the process model'of the QRF is described including examples for the use of each categary
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6.3.2.1 Needs analysis

Table 3 — QRF process model: Needs analysis

ID Category |Process Description Relation

Identification and description of
requirements, demands,

NA Needs AnalySis and constraints of an education-
al project

SIb-processes/ NA.1 Initiation

Suib-aspects

NA.2 Stakeholder identification
NA.3 Definition of objectives

NA.4 Demand analysis
Opjective To describe the needs and demands leading to an educational project
Method Quality Function Deployment
Result Documentation of goals, objectives, needs, andyrequirements of an educatiorjal project
Actors Project manager; specialists, learners, sponsors
Metrics/Criteria Indicators
Standards ISO 9000

Apnotation/Example

© ISO/IEC 2017 - All rights reserved 9
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6.3.2.2 Framework analysis

Table 4 — QRF process model: Framework analysis

ID |Category Process Description Relation
FA Framework Analysis |00t o an educational process N4, CD
FA.1 Analysis of the external context
FA.2 Analysis of staff resources
Sub-prodesses/ FA.3 Analysis of target groups
Sub-aspects FA.4 Analysis of the institutional and organizational context
FA.5 Time and budget planning
FA.6 Environment analysis
Objective To describe relevant factors for an educational project
Method Methods of empirical social research; methods in legal and economic research and analy§is
Result Documentation and validation of relevant parameters
Actors Project manager; specialists
Metrics/Criteria Check for plausibility; consultation of additional expérts
Standards
Annotatipn/Example

10 © ISO/IEC 2017 - All rights reserved
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6.3.2.3 Conception/Design

Table 5 — QRF process model: Conception/Design

ID |Category Process Name Description Relations
CDh Conception/Design Conception and Design
of an educational process

CD.1 Learning objectives

CD.2 Concept for contents

CD.3 Didactical concept/methods

CD.4 Roles and activities

CD.5 Organizational concept
gIg:ap;;))zi::eS / CD.6 Technical concept

CD.7 Concept for media and interaction design

CD.8 Media concept

CD.9 Communication concept

CD.10 Concept for tests and evaluation

CD.11 Concept for maintenance
Opjective To plan and design the concepts foran educational process
Method Use of Design Guidelines
Result To provide a conception and désign for educational processes
Actors Consultant, Media Designers,
Metrics/Criteria
Standards
Apnotation/Example
© ISO/IEC 2017 - All rights reserved 11
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6.3.2.4 Development/Production

Table 6 — QRF process model: Development/Production

ID |Category Process Description Relation
DP g::g{locrggﬁnt/ Realization of concepts CcD
DP.1 Content realization
DP.2 Design realization
gﬁg:g:;:i::es/ DP.3 Media realization
DP.4 Technical realization
DP.5 Maintenance
Objectivé¢ To realize the conceptions
Method Implementation manual
Result Educational products and services
Actor IT-specialists, authors, developers
Metrics/Criteria
Standards
Annotatipn/Example
12 © ISO/IEC 2017 - All rights reserved
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Table 7 — QRF process model: Implementation

ID |Category

Process

Description

Relation

IM

Implementation

Description of the implementation
of technological components

IM.1 Testing of learning resources

Sib-processes/
Suib-aspects

IM.2 Adaptation of learning resources

IM.3 Activation of learning resources

IM.4 Organization of use

IM.5 Technical infrastructure

To implement appropriate technological components being used in the educdtional

Opjective process

Method Change/configuration/content management

Result Learning environment including all learning resqurees
Actor Project manager, IT-manager

Metrics/Criteria Testing beta versions and system

Standards Software validation, e.g. following IEEEZ1SO'9000
Ahnotation/Example
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6.3.2.6 Learning process

Table 8 — QRF process model: Learning process

ID |Category Process Description Relation

Realization and use

Lp Learning Process of the learning process

LP.1 Administration

Sub-pro:. baca/’

Sub-aspécts LP.2 Activities

LP.3 Review of competence levels

Objectivé¢ To perform the learning process

Method According to the chosen didactical concepts and methods
Result Completed process of learning, education and training
Actor Learners, trainers, tutors

Metrics/Criteria User performance, user satisfaction

Standards

Annotatipn/Example
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6.3.2.7 Evaluation/Optimization

Table 9 — QRF process model: Evaluation/Optimization

ID |Category Process Description Relation
EO Evaluation/ Description of the evaluation methods,
Optimization principles, and procedures

EO.1 Planning

Sib-processes/
Suib-aspects

EO.2 Realization
EO.3 Analysis

EO.4 Optimization/Improvement

Opjective To describe the evaluation of the educational process

Method Evaluation methods (Questionnaires, User tracking, user feedhack report)

Rbsult To perf_orm an evaluation of the educational process; tooptimize and improyle the
educational process

Aftor Evaluators, learners, teachers

Metrics/Criteria

Standards ISO 9000

Apnotation/Example
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Annex A
(informative)

Introduction and use of the QRF

Annex A explains the QRF and its introduction and use.

First, a mppping of the QRF with the PDCA and the IDEAL models is provided.

Second, Jome key questions are answered in order to provide a clearer understanding of the QRF

concept and its use.
Table A.1|provides a mapping of the QRF with the PDCA Cycle [15] and the IDEAL Modéh{+8].
Table A.1 — Mapping of the QRF with the PDCA Cycle and the IDEAL Model
QRF (ISO/IEC 40180) PDCA Model .~ IDEAL Model
Needs Analysis Plan Initiate
Framework Analysis
Conception/Design
Development/Production Do Do
Implementation
Learning Process
Evaluation/Optimization Check Evaluate
Evaluation/Optimization Act Act
Figure A.[ provides an overview of the IDEAL Reference Model.
16
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Figure A.1 — Phases of the IDEAL Reference Model [18]

the following, some key questions are answered (FAQ):

QRF customer oriented /does it take individualization into account?

general, QRF is a framework to describe and compare quality approaches. Therefore, it doe
y position of how-“good” quality is achieved. However, it is designed so that guidelines, p1

d requirements ate included and clearly specified (see Table A.2).

5 not take
ocedures

© ISO/IEC 2017 - All rights reserved
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Table A.2 — Example of quality guidelines and methods for content selection/design

ID Category Process Name |Description Relations
CD.2 |Conception/Design |Conceptofthe |Concept oflearningand teaching NA.4 Demand analysis
contents contents FA.2 Qualifications

Content selection

Sub-pro s/
Sub-aqucts

Content Design

ObiectivJ

1 Learner Demand: The goal is to provide content adapted to the needs
and demand of the learner.

2 Adaptation: Each course shall provide different content priesentation
formats and entry points based on the user experience.

Method

A prototype of the content shall be provided to a group of ledarners’ representa-
tives. In a consensus process, the contents shall be prioritized and agreed on.

For each course, classify groups of learners according to their learning type.
Adapt presentation format and methods accordingtd_these learning types.

Result

1 Documentation of planned and agreed contents

2 Periodically, evaluate learning performance of different learners (test
groups).

Actors

Curriculum designer, didactic experts,institution accreditation authority,
teacher, learners’ representatives

Metrics/Criteria

The content are measured basedon their relevance, importance, exemplarity, ..

Standards

Higher Education Standards

Annotatipn/Example

Therefor¢, negotiations and adaptation should be included when using QRF.
How shotld specific requirements:and needs be included?

Specific requirements should belincluded in the process. Specific issues can be added to the model|i
specific profiles of the model (see Table A.3).

18
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Table A.3 — Inclusion of French National Body’s document concerning negotiation about

“Validation of Experiential Learning” [14]

ID Category Process Description Relation
FA.2 Framework Analysis of staff |Description of actors, their
"™ |Analysis resources qualifications and competences
Rotes/Fumnctions

Sib-processes/

Competences/formal qualifications of actors

Syib-aspects
Availability of actors
1 Description of the roles/functions, competences/formal qualifications and

Objective availability of actors and users
2 Evaluate and certify actors’ qualifications of prior experimental fearning.
Analyse learner records and certificates.

Method Analyse learners’ qualifications through experimental learning: Presentihg a
portfolio, or explaining to a jury how professional experience lead to acqyire
knowledge and skills required by the qualjfication.

1 Description of roles/functions’ef staff
Rbsult 2 Description of competences/formal qualifications/qualificationsthrough
i experimental learning
3 Description of availability of staff

Actors Project manager; experts’(=> jury), learners

Metrics/Criteria
Project managementand documentation guidelines; standards for social fesearch;

Standards ) S . o
Law : “Loi sur la'Validation des Acquis de 'Expérience”

Ahnotation/Example

NOTE: In order to include the processes-of negotiations and individualization, a separate process has been included in

thle model.

The model can be adapted (e‘g. including a more detailed process model) using classifications of sub-

prjocesses. Examples forthe use of sub-processes are given in Annex B.

© ISO/IEC 2017 - All rights reserved
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Annex B
(informative)

DIN process model (DIN PAS 1032-1)

Annex B contains a sample use of QRF. The German DIN process model (DIN PAS 1032-1) including sub-

processe§ is described using QRF.
Needs Analysis (NA)
ID |Caflegory Process Description Relation
Identification and description of
NA Needs Analysis requirements, demands, and constraints-of'an
educational project
NA.1 Initiation
Sub-prodesses/ NA.2 Stakeholder Identification
Sub-aspects NA.3 Definition of objectives
NA.4 Demand Analysis
Objective To describe the needs and demand leading'té an educational project
Method Quality Function Deployment
Result Documentation of goals, objectives,\needs, and requirements of an educational projefct
Actors Project manager; specialists, learuérs, sponsors
Metrics/Criteria Indicators
Standards [SO 9000
Annotatipn/Example
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ID |Category

NA.1 |Needs Analysis

Process Description Relation
Initiation of an educational project; description

Initiation of necessity or demand for learning/education/ |FA.4
training

Sub-process(es)/
Sub-aspects

— Identification of demands and requirements

— Identification of necessities

Description and indication of the processes goals and aims

Opjective
Needs for teaching
Methods of marketing research and market analysis, trend analysis, need analy$is,
Method interviews, balanced scorecard, skill gap analysis; Assessments, warkplace analysis,
Auditing
Definition and documentation of the needs, necessities, and demands (for ledrning/
Result . o
education/training)
End User
Agtors Education and training manager
Experts in education and training
Metrics/Criteria Review of description validity
Standards ISO 9000, ANSI/PMI 99-001-2000 5.1 faitiation
Ahnotation/Example
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ID |Category Process Description Relation
NA.2 |Needs Analysis S_takeholder Identifica- |Identification, description and evaluation of the
tion stakeholders groups

Sub-processes/
Sub-aspects

— Identification of actors

— Identification of interested parties

1dan

difiootion of oo oy
Tt CatooOTaSers

Objective

Description of all potential stakeholders. Influence and cooperation within the eduea
tion and training processes. Importance for and on the development, acceptance)and
market capabilities of the finished products

Method

Literature analysis, Staff sheets, Curricula, Workshops
Examination regulations, business plans

Interviews, Guidelines

Result

Description of all interested parties, their focused objectives,\documentation of ob-
jectives.

Actors

Managers

Initiator

Metrics/Criteria

Measurements of acceptance, contracts and applications

Standards

ANSI 10.1 and ANSI 10.2

Annotatipn/Example

Who are the respective actors and interested parties? (learners, pupils, students,
educators, teachers, trainers, tutors, managers, enterprises, organizations,
examination boards, regulative bodies'in education, universities, sponsors, cooperat
ing institutions, clients, relevantsocial groups).

ID |Caflegory Process Description Relation

CD.x, IM.5

. e N Description and evaluation of the objectives of |IM.6, LP.1

NA.3 |Ne¢ds Analysis | Definition‘of Objectives relevant stakeholders LP.2 LP.3
LP4

Sub-prodesses/
Sub-aspects

— Strategic goals
— Tactical goals

— Operative goals

Identification, description, and evaluation of goals of the stakeholders

Objective
Ffroumsttiom to o quutity systenrimuccortdance with 1S6-9900

Method Questionnaire, Interview, Polls, Workshop.
Documentation of goals and objectives

Result operational, consistent goal-systems for quality-measurements in accordance with DIN/
ISO 9000

Actors project or consortia leadership, user, client

Metrics/Criteria Achievement of objectives

Standards [SO 9000, ISO 14001

Annotation/Example
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ID |Category

Process Description Relation

NA.4 |Needs Analysis

Specification, description, and evaluation of the

Demand Analysis demand for qualification

Sub-processes/
Sub-aspects

— Description of the qualification demand

— Justification of demand

itz

o d oftlbo o o136 oo oo Jd oo o d (£ ol oL al o 3= o
Kind-efthegqualifieationdemand(formalinformalpreseriptivetaxonomy

Specification, description and validation of demand and objectives in an edu¢ational

Opjective project and their operational description

Method Document analysis, Interview, Workshop, systematic and methodicalformulatiqns
Result Requirement specification for project

Actors Project manager, user, supplier, sponsor

Metrics/Criteria Evaluation by experts, Certification through DIN/ISO 9000

Standards IS0 9000, ANSI PMI 99-001-2000a

Apnotation/Example

Frlamework Analysis (FA)

I) |Category Process Description RElation
FA Framework Analysis Identlflcatlop of the framework and the context N, cD
of an~éducational process

Syib-processes/

FA.1 Analysis of the external context
FA.2 Analysis of'staff resources

FA.3 Analysis of target groups

Swb-aspects FA.4 Analysis of the institutional and organizational context
FA.5(Time and budget planning
FA'6’Environment analysis
Opjective To describe relevant factors for an educational project
Method Methods of empirical social research; methods in legal and economic research and analysis
Result Documentation and validation of relevant parameters
Actors Project manager; specialists
Metrics/Criteria Check for plausibility; consultation of additional experts
Standards
Ahnotation/Example
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ID |Category Process Description Relation
. Identification, description and evaluation of the
Framework Analysis of the
FA.1 . external context/framework of the
Analysis external context

educational process

— Legal context/conditions

— Economic context/conditions

Sub-prodesses/

Sub-aspécts — Educational context/conditions

— Social context/conditions

— Political context/conditions

Identification, description and validation of the external context/framework of the

Objectivq educational process

Method Methods of empirical social/educational research; consultation of'specialists; market
analysis
Identification and documentation of relevant aspects of the.external context
Legal provisions concerning training intervals in security.relevant areas
Development of the E-Learning market

Result Structures and processes of the organization within'which an educational process is
located; organizational culture of learning
Structures and constraints due to established curricula etc.
Planning for updates of context analysis

Actors Project manager; experts (e.g. market researchers, lawyers)

Metrics/Criteria Check on plausibility of results;-additional expertise

Standards Project management and documentation guidelines; standards for social research

Annotatipn/Example
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ID |Category

Process Description

Relation

Sub-processes/
Sub-aspects

FA.2 Framework Analysis of staff Identification and description of actors, their
"™ | Analysis resources qualifications and competences, and availability
— Roles/functions

— Competences/formal qualifications

Axzailalalie: of oo
TV arraoty- 01 actors

Identification of the roles/functions, competences/qualifications and availaj

ility of

Opjective actors and users
Method Methoc{s qf empirical so'cial/educ'ational research (e.g. document analysis); condultation
of specialists; staff profile analysis
— Description of roles/functions of staff
Result — Description of competences/formal qualifications of staff
— Description of availability of staff
Actors Project manager; Human Resource Expert, learners
Meetrics/Criteria Categories 2, 3, 4 of RQC
Standards Project management and documentation guidelines; standards for social researfch;
Ahnotation/Example

I) |Category Process Description RElations
FA.3 Framework Analysis of target group |Identification and description of the target grou Ni.x, CD.x,
" | Analysis y get sroup p getgroup LPx, EO.x

Syib-processes/

— Socio-cultural and social factors

— Individual attribute (age, gender, preferences, etc.)

Stib-aspects — Motivation
— Skills, qualification, competences
— Roles and functions
Opjective Definition of the target group and learner profiles
Method Quantitative or qualitative methods of empirical research; Analysis of CVs, certiffcates, etc.
Result Documentation of target group and learner profiles
Attors Project manager, Human Resource Manager, learners, teachers

Criteria/Metrics

Standards

IEEE LTSC Public and Private Information (PAPI); IMS Learning Information Package (LIP)

Annotation/Example
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ID |Category Process Description Relation
Framework Analy-51$ qf Identification and description of the
FA.4 . organizational and L RS
Analysis A organizational and institutional context
institutional context
— Business Model
Sub-processes/ — Organizational structure
Sub-aspects — Internal context
— Learning culture
Lo Description of the organizational and institutional context relevant for thé
Objective :
educational process
Method Document analysis; interviews
Result Documentation of the organizational and institutional context
Actors Project manager; educational staff
Metrics/Criteria
Standards
Annotatipn/Example

ID |Category Process Description Relation
FA.S Fralmework Time gnd budget Identifieation and description of fipancial, NA.4
Anglysis planning contractual, and temporal constraints
— Time
gﬁg:g;g:i::eS/ — Budget/finarncial resources
— Contractual constraints
Objective Description ¢f'temporal, budgetary, and contractual constraints
Method Models(for calculating costs; project planning methods
— Detailed financial plan
Result = Detailed project schedule
— Documentation of contractual requirements
Actors Project sponsor; project manager, controller, finance officer
Metrics/Critéria Periodical checks and updates, Categories 3 and 4 of RQC
Standards Project management and documentation guidelines; principles of budgeting
Annotation/Example |First Prototype: 31.3.2003; Version 1.0 by 31.12.2003; Usage 2 times per quarter
Design of the website: 20000 Euro; Cost-Benefit-Analysis
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ID |Category

Process Description

Relation

Framework

FA.6 Analysis

Identification and description of the
environment of and physical resources for an
educational process

Environment analysis

Sub-processes/
Sub-aspects

— Buildings, rooms and furniture

— Technical environment (Hardware, Software, Network)

Opjective Description of the environment relevant for educational purposes
Method Document analysis (room plans); inspection;
— Detailed description of physical resources (number and size of roomls)
Rpsult — Detailed description of technical environment (number‘and specs of| PCs;
specs of LAN)
Agtors Project manager; educational staff, facility manager
Meetrics/Criteria
Standards Product information; standards relating to products.e;y. LAN-components)
Ahnotation/Example |Training room 10-20 Desktop PCs (Model XYZ), Learning spaces 2-6 people;

Network Ethernet 100MBit,; Netmeeting 10QAicenses; PC Model XYZ: Pentium |V, Hard

disk 8BG, CD-ROM; WLAN-; internal Web-Cam
Training budget: 1000 Euro p.a. per einployee

Cgnception/Design (CD)

I) |Category

Process Name Description R|

plations

Conception/Design Design and conception of an educational process

SIb-processes/
Sub-aspects

CD.1 Learning objectives

CD.2 Concept for contents

CD.3)Didactical concept/methods

CD.4 Roles and activities

CD.5 Organizational concept

CD.6 Technical concept

CD.7 Concept for media and interaction design
CD.8 Media concept

CD.9 Communication concept

CD.T0 Concept for tests and evaluation

CD.11 Concept for maintenance

Objective To plan and design the concepts for an educational process
Method Use of Design Guidelines

Result To provide a conception and design for educational processes
Actors Consultant, Media Designers

Metrics/Criteria

Standards

Annotation/Example
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ID |Category Process Name Description Relations

CD.1 |Conception/ Learning objectives Definition and commitment of learning objectives | NA.1, NA.2,
Design FA.x, LP.x

Sub-processes/ — Objectives

Sub-aspects — Competence model

. . Descrintion of learning objectivesin relation to target oroups respn sub grouns
Objectivg embed:ied in a model gf C(;mpetences ST . T
Method US? of.the context analysis; discussion and formalization of competence model and
objectives

Result Documentation and validation of learning objectives and competence model

Actors Curricula designer, subject experts, teacher

Metrics/Criteria Analysis of experiences, comparison with needs in real practice

Standards Reference taxonomies, ontologies

Annotatipn/Example

ID |Caflegory Process Name Description Relations$

CD.2 |Conception/ Concept for contents Concept of learning and teaching contents NA.3, NA.4,
Degign FA.3-FA.6,

CD.1,CD.3
LP.x

Sub-prodesses/ — Topics/subjects

Sub-aspécts — Volume

Objective Representation of'the learning and instructional contents

Method Describing subjects using semantic networks

Result Documentatjon of planned contents

Actors Currigula/designer, Subject experts, teacher

Metrics/Criteria Expertinterviews, Categories 5-8 of RQC

Standards National Curriculum Standards

Annotatipn/Example
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ID |Category Process Description Relation
CD.3 |Conception/ Didactical concept/ Conception of didactic models, concepts, NA.3, NA.4,
Design methods principles of using methods NA.5, NA.6
FA, CD.1

— Learning and pedagogical theories

Didactic oaodal
DT CtreTIroatrs

S{b-processes/
Suib-aspects

— Curriculum

— Learning Scenarios

— Methodical concepts

— Activities

Development of didactic models based on learning and pédagogical theories]selection

Opjective of adequate methods, activities, settings of work and téehnologies; designatipn of
objectives and contents relevant for test creation
Method Use of instructional design guidelines
— Documentation of the overall conceptof didactics
— Selection procedure for didacticmaodels
Result — Description of the selection précedure for methodical concepts
— Description of the controlling
— Activity schemes
Actors Didactic experts, teacher
Formatively by permanent-experience feedback by teacher and learner
Metrics/Criteria Summatively by success control at the end of learning process (Which increase ¢f
competences has-been achieved?)
Standards IMS Learning Design, DIN PAS 1032-2
Apnotation/Example
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ID |Category Process Description Relation
CD.4 |Conception/ Roles and activities Description of roles and their functions in the NA.2; FA.2;
Design educational process FA.3, FA.4;
FA.6; CD.2

Relevant roles in learning scenarios

Sub-processes/ Curricula responsible, Experts for media didactics, Didactic experts, Content writer,

Sub-aspetts Screenplay writer, Teacher, Learner, Tutor/learning advisor/moderator, Support, Test,
expert

Objective Definition of roles, tasks, responsibilities and rights between the actors

Method Actor and workflow modelling

Result Documentation and justification of roles and functions

Actors Project manager

Metrics/Criteria Analysis of experiences

Standards IMS Learning Design

Annotatipn/Example

ID |Caflegory Process Description Relation

CD.5 |Conception/ Organizational Concept | Concept of géneral conditions of the

Degign organizatignal concept

— Location

Sub-processes/ — Duration, Learning time

Sub-aspe€cts
— Segmentation of learning time

Objective Representation 6f.géneral conditions relevant for the learning process
Description and justification of the general conditions

Method Data ofreqtiirements of areas and technical equipment, data of planned average time,
data gf-planned fixed or freely selectable times, Expert interviews

Result Ddeumentation of general conditions

Actors Curricula responsible, experts media didactics, Didactic experts

Metrics/Criteria Category 2 of RQC

Standards

Annotatipn/Example
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ID |Category Process Description Relation
CD.6 |Conception/ Technical Concept Concept of the technological realization
Design
Sub-processes/ — Mandatory technical requirements
Sub-aspects — Optional technical requirements
Opjgctmg anrncnhfafinn ofthe technical r'nnr‘npf
Method Data of software requirements, definition of interfaces, integration into existing ytructures
Documentation of the technical base
Result
Functional specifications
Actors Technical group, network experts, teacher, support staff
Metrics/Criteria Failure Mode and Effects Analysis FMEA
Standards Category 1 of RQC, 1SO 9241
Apnotation/Example
I) |Category Process Description Rplation
CD.7 |Conception/ Concept of mediaand |Definition 6f media and interaction design NA.3; NA.4;
Design interaction design FA\;, CD.1;
CD.2; CD.4;
CDh.6
Suib-processes/ — Media design
Syb-aspects — Interdction design
. Representation of the design concept concerning all relevant fields in consid¢ration of
Opjective S s
existing'terhplates/guide lines
Deyélopment of screen design and interaction design based on specifications of foftware
Method ergohomics, Human-Computer Interaction Design/usability and if so of the corforate
design of the organization
Rbsul Documentation of design principles (design concept, style guide)
psult
Design prototype
Actors Design experts, Experts media didactics
Usability test on the basis of the design prototype
Mletrics/Criteria Heuristic evaluation
Conformity examination respecting existing specifications, 1ISO 9241
Standards IS0 9241, IS0 13407, 1SO 14915, W3C-Accessibility-Guidelines, US Section 508
Annotation/Example
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ID Category Process Description Relation
CD.8 |Conception/ Media concept Selection of media usage NA.3; NA.4;
Design NA.5; NA.6;

FA.4; FA.5;

CD.1; CD.2,

CD.5; CD.6

Selection and use (by media functions)

— Presentation and distribution of information

Sub-prodesses/ — Collecting and filtering of information
Sub-aspects — Information editing, interaction
— Constructive representation of own learning results
— Performance support tools, Communication
— Specification of required media functions
Objectivg — Selection and design of media usage adequate to.tdrget group, learning
objectives, learning contents and general conditions
Method
Result Documentation media selection procedure and media usage
Actors Expert media didactics, media designer
Metrics/Criteria ixeadrzrlzlc;fli;;l jlzoe; jrlg(,l,cnt,l,i rcrllr;;l Zgzzhnogi :C(iescsluacy and for technical feasibility of selected
Standards
Annotatipn/Example
32
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ID Category Process Description Relation
CD.9 Conception/ Communication Selection and description of planned NA.3; NA.4;
Design concept communication media NA.5, NA.6;

FA.5; FA.6;

CD.1;CD.2

— Aspects of communication media:

— Actors
Sub-processes/ — Medium
Syb-aspects — Communication objectives
— Tools
— Tutor/moderator/trainer instruction
Opjective Integration and description of relevant communicationmand interaction mgdia
Method
Documentation of communication and interaction‘media according to the relevgnt aspects
Rpsult Documentation/guideline for tutor/trainer/maederator
Attors Curricula responsible, expert media didactics, teacher
Metrics/Criteria Examination for_did_actics e'md met}_lods adequa_cy and for technicgl feapibility of
selected communication media befote implementation process, Categories 2 apd 5 of RQC
Standards
Ahnotation/Example
ID Category Process Description Relation
(¢(D.10 Conception/ Concepts for tests/ Specification of evaluation concept and test EO.x
Design evaluation procedures
— Test development
gI:::g:g:i::eS/ — Test validation
— Test scoring
Opjective Identification of test procedures for competence/skill levels
Method Proving with suitable comparison groups
Statistical validation
Rbsadt Documentation and justifi(;ation of test procedures for classification, dijgnostics,
learning success and proficiency/competence level
Actors Didactical experts, test expert, teacher
Correlation of different test procedures
Metrics/Criteria Expert discourse
Categories 2, 6, 8 of RQC
— National and international professional associations’ standards
Standards
— State/ school performance standard
Annotation/Example
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ID Category Process Description Relation
CD.11 Conception/ Concepts for Conception for maintenance and updates of LP.5
Design maintenance learning scenarios

Sub-processes/
Sub-aspects

— Didactical / methodological updates (adaptation of learning methods)
— Content updates

Toackhaoical oo oot o0 o0
e rCarrrrarrrecrrance

Metrics/Criteria

Objective To ensure the appropriateness of the concepts ,J{\
Method Maintenance plans, interviews, trend analysis (]9
Result Documentation and justification of maintenance and update concepts Q_\Q :
2,
Actors Didactical experts, test expert, teacher Q\
Correlation of different test procedures W

. O
Expert discourse O\\Q/

Categories 2, 6, 8 of RQC

~
Standards 1S0 9001 7
Annotatipn/Example /. o
\Y
. \\Q
Development/Production (DP) s\\}
(04)
ID Category Process \\\Q Description Relation
Development/ . N o
DP production A\Q) Realization of concepts CD
xO

Sub-prodesses/
Sub-aspects

DP.1 Content reallzat@lrl~
DP.2 Design reallggnon
DP.3 Media @llzatlon
DP.4 Te@@al realization

DP.EQVI}iintenance

Objective ;E(s&@alize the conceptions

Method R4 i;n’plementation manual

Result wg“ Educational products and services

Actor \0‘ IT-specialists, authors, developers

Metrics/ Irit;n@\.‘

StandardsC-

Annotation/Example
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ID Category Process Description Relation
DP.1 Dle)velopm_ent/ Content realization Realization of teaching/learning contents CD.2
roduction
gﬁg:gg;gi:ges/ Topics/Subjects
Objective Representation of teaching/learning contents
Method Expert/learner interview, desktop research
Representation of planned contents
Result Process plan, Curriculum
Production of script/realization
Actor Teacher, expert, scriptwriter, programmer
Metrics/Criteria Prototype evaluation, peer-review
Guideline for scriptwriters
Standards
General education theories/taxonomies
Ahnotation/Example
ID Category Process Description Relation
DP.2 Dleavelopm.ent/ Design realization Realization of screen and interaction design CD.7
roduction

SIb-processes/ — Media design
Syib-aspects — Interaction design
S Realization of design concept for all relevant fields in consideration of existing
Opjective i
pattertis/guidelines
Method
Result Templates for media/interaction design
Aftor Designer, illustrator
Verification of conformity with regards to existing patters, acceptance of scrgen design
Metrics/Criteria by client
Category 7 of RQC
Standards Principles of interface design and usability, standards for software ergonomics (1SO 9241)
The realization of the interaction design implies design of control interaction, e.g.
functions-navigation -menus-buttons butalscofdidacticalinteractions-e.glexercises
T 1o T T T TS )
Annotation/Example talks, opportunities of exploration

Existing conditions could be, for example, a style guide or corporate identity or
corporate design conditions and have to be taken into consideration accordingly.

© ISO/IEC 2017 - All rights reserved

35



https://standardsiso.com/api/?name=3cbe9e6ed22991c181bed662768f700a

ISO/IEC 40180:2017(E)

ID Category Process Description Relation
DP.3 Developm_ent/ Media realization Production of the rglevant and chosen media / cD.8
Production media resources

Sub-processes/ L . . ,
Sub-aspects Audio, video, graphics, animations, photos
Objective Production of required media

Production of media on the basis of defined criteria /\
Method Guidelines for appropriate/available formats and available software (]/Q'\

Data security Qe
Result Completed media products {.\'\\O
Actor Designers, illustrators, film-maker, photographers, speakers _ ba\)
Metrics/Criteria Screenplay conformity test, correctness test (/S.)
Standards (_\\\v
Annotatipn/Example \%V

N
& @)
L
ID Category Process KQDescription Relation
<
DP.4 Developm_ent/ Technical realization Re@zation of technical concept CD.6
Production RN
b
I\QJ

Sub-prodesses/ O\\
Sub-aspects N b\
Objective Realization of tec}‘l.Q'KEa‘rconcept
Method Java / Flash progr(sw);ming using programming/documentation guidelines

— Do nted development of application/codin
Result a@e P f app /coding

— (6@ review
Actor Desi‘qﬂgr?lsrogrammer
Metrics/(riteria ﬁ\(O
Standards ‘CWneml software-engineering standards, SCORM, XML
Annotatipn/ Exampl@g“

O‘
S
?\
2
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ID Category Process Description Relations
DP.5 Developm_ent/ Maintenance Maintenance of learning scenarios
Production

Sub-processes/
Sub-aspects

— Content maintenance

— Technical maintenance

Provision of recent solutions realization of maintenance concepts
4 r

Opjective

l\/iethod Interviews, trend analysis ,\/\
Result Up-to-date learning scenarios Q,Q )
Agtors Programmer, content experts, evaluators O\Q i
Mletrics/Criteria (\'\u
Standards L~ 2
Apnotation/Example \</>-)

Inpplementation (IM)
< @)
ID Category Process AQ\Description Relation
M Implementation Des@ion of the implementation of
p 5\0 echnological components

"

Syib-processes/

IM.1 Testing oflearningg’s\aurces
IM.2 Adaptation of l@@ling resources
IM.3 Activation @arning resources

Sbraspects IM.4 Organiz@bn of use
D\

IM.5 Tec al infrastructure
Opjective To implementappropriate technological components being used in the educationjal process
Method ;I@Bé/configuration/content management
Result \-)
Actor \% Project manager, IT-manager
Metrics/Criteriq,\%\
Standards ~Q~V
Apnotation/Example

=
S
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ID Category Process Name Description Relations

Testing of learning | Testing and validation of technical components

resources of the educational process DF.z,DP.3

IM.1 | Implementation

— Testing in development environment
Sub-processes/

Sub-aspects — Delivery

Taockting in oo di oty R E
TESTHREH POtttV e-eRviroment

Achievement of a system status, which is qualified for final release by correct functi¢n

Objective and high usability.

Module Design Test, Functional Test, Challenge Test, Module Integration Test (alpha tes]
Method Installation Test, User Acceptance Test (beta test), Test Implementation,pre-production
environment, Performance Test (Pilot phase)

—

Documented test results and change requests

Result
A qualified software and documentation with correct functiob/and high usability.

Actors Developers of E-Learning systems, Project Manager, Documentation Specialists, IT tech-
nicians, test persons of the target group, where applicableiindependent test institutiops
Test results are reviewed by a Change Control Board, wWhich sets priorities for changgs.

Metrics/Criteria Usually at least the Chief Developer and the Project Manager are members of the C¢B
(see DP.2) and where applicable a user representative.

Standards IEEE Software Validation

Annotatipn/Example
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ID Category

Process Name Description Relations

IM.2 | Implementation

Adaptation of learning | Description of configuration management,
resources adaptation, and documentation control

DP.x, LP.1

Sub-processes/
Sub-aspects

— Configuration Management
— Adaptation and change of resources

D ra-artbationn
DOttt CHTation

0

bjective

Securing that all change requests (see DP.1) for a defined system are'd
effective and controlled manner

one in an

Method

Configuration Management consists of documented program version, control
code, hardware and network configuration, document version gontrol and ay
personnel.

Changes in program code, graphical design, in the systent design or the didac
approach is done in a controlled manner.

All quality documents like requirements, specifications, test plans and results
the project documentation are created, reviewed; approved, changed, archivé
changed in a controlled manner.

A Design Review Summary Report gives doverview of processed changes.

For an increased efficiency a Documentation Management database should b

of freezed
thorized

tical
and

d and

e used.

bsult

— Configuration ManagementPlan, Change Control Plan, Documentati
Plan and processed Change Requeést Forms and a Design Review Summary

— All change requests are either processed or on hold resp. o7
agreement with the custemer.

— Updated system version

bn Control
Report.

hitted, in

Al

Ctors

Developer, screen:désigner, project manager, customer

Metrics/Criteria

Evaluation oftConfiguration and Change Control System by the Change Con
(see DP.1)

rol Board

St

andards

IEEE Software Validation

A

hnotation/Example

XMb based DMS, Visual SourceSafe, CC database
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ID Category

Process Name Description Relations

IM.3 | Implementation

Learning products have to be approved by the
Activation of learning | customer/provider before they can go into

resources operation. This process describes the staging
and deployment of the product.

DP.6

— Provision

Sub-prodesses/
Sub-aspects

— Registration
— Release

— Activation

Objective

— Supply of customers/providers with the necessary technicaliequipment afpd
learning material

— Authorized Access to the learning platform (test modus) and transition of the
product into the production environment

Method

Staging: Deployment, System Administration, Installation, donfiguration and test of bafse
components of the production environment

Registration: licences, users, courses, etc.

Release: user acceptance test, handout of productdocumentation, formal sign-off

Result

Learning environment and learning material§ are supplied to the customer, access fo
the learning platform is granted

Actors

Supplier, provider, third party vendorslearner, system administrator, user

Metrics/Criteria

Standards

Annotatipn/Example

40

© ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=3cbe9e6ed22991c181bed662768f700a

ISO/IEC 40180:

2017(E)

ID Category Process Name Description Relations
IM.4 | Implementation | Organization of Use Providing the qrganlzatlonal r_equlremer_lts for FA.2, FA.4
the operation of the learning scenario

Sub-processes/

Organizational structure

Qualification of the administration personal

Suh-aspects fechiieatcompetenceandpre-knovwledgeeftsers
— Support
Opjective Providing the operational requirements
Method
Result Implementation of the organizational framework
Attors Project Manager, IT Manager, representative of the legal and finance department
Metrics / Criteria
Standards
Apnotation/Example
ID Category Process Name Description Relations
[M.5 | Implementation I Technical Providing the qrganizational r.equiremer'lts for ﬁf; g‘;é’
nfrastructure the operation of the learning scenario bP4, 1M1
— Infrastructure components
Syb-processes/ - Datasecurity
Syib-aspects — Documentation
— Support
Opjective Rroviding the organizational requirements for the operation of the learning scenario
— Challenge testing, disaster simulation
Method
— Troubleshooting guidelines for technical problem solution and workdrounds
Providing tested infrastructure
— Technical configuration summary report
— Technical training records
Result
— Disaster recovery plan
— Completed technical checklists
— Vendor audits, Summary Report reviewed by the Change Control Board
Actors Supplier, third party vendors, onsite system administrators
Metrics/Criteria
Standards [SO 9241
Annotation/Example
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Learning Process/Realization (LP)

ID Category Process Description Relation
LP Learning Process Realization and use of the learning process
LP.1 Administration

Sub-processes/

Sub-aspects LP.2 Activities

LP.3 Review of competence levels

Objective To perform the Tearning process
Method
Result Completed process of learning, education and training.
Actor Learners, trainers, tutors
Metrics/Criteria User performance, user satisfaction
Standards
Annotatipn/Example
ID Category Process Desc¢ription Relation

Description of thesadministrative requirements

and conditions of the learning process FA; CD; I

LP.1 | Ledrning Process Administration

— Information

— Consultation of learners

— Educational Planning/qualification requirement analysis
— Technical suppert

— Registration
Sub-prodesses/

Sub-aspelcts — Billing/Accounting

— Céomplaint management
— CGontract

— Certification

R Transparency

— Organizational context, situational context, social context

To specify and provide administrative functions according to the needs of the

Objectivg stakeholder of the learning process

Method Using the organizational, economic and technological operational concepts
Result Realization and documentation of administrative processes

Actor Administrator, project management

Metrics/Criteria

Standards

Annotation/Example

42 © ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=3cbe9e6ed22991c181bed662768f700a

ISO/IEC 40180:2017(E)

ID Category Process Description Relation
LP.2 |LearningProcess Activities Description of the learqmg_, support, and CD,LP.1,
transfer activities LP.3
— Learning activities
Sub-processes/ o
Sub-aspects Support activities
Transteraetivites
Opjective Initiation of individual learning processes through learning/support/tr‘g)é}el activities
Method Using the learning scenario conception (]9
Result Documentation of the observable learning progression and le g'activities
Agtor . (\'\V
Metrics/Criteria Category 6 of RQC -
Standards DIN PAS 1032-2, IMS Learning Design \\\Q/\J
Apnotation/Example B O\
2
& @)
O
ID Category Process \\\\ Description Relations
. A\
LP.3 |LearningProcess Review of Compe- Actiyjties to determine the competence level CD.9
tence Level O
—
AN
— ProceduresA’\Q)
Syib-processes/ — Perform@e/ Phases
Syib-aspects
— Ceg’g@bte/Degrees/Reports
S Measure@‘t and Appraisal of Learning progression/Increase in Competgnce/
Opjective i
Knowledge acquisition
Method Pr(e@},\ Performance monitoring, final exam, transfer review
Result Qg\cﬁmentation of learning performance
Attor (;9 HR responsible, teacher
Metrics/Criteria N\
Standards ()9-
A nnotatiog(@émple
S
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Evaluation/Optimization (EO)

ID Category Process Description Relation
Evaluation/ Description of the evaluation methods,

EO L .
Optimization principles, and procedures

Sub-processes/

EO.1 Planning

EO.2 Realization

Sub-aspects -
E0.4 Optimization/Improvement

Objective To describe the evaluation of the educational process

Method Evaluation methods (Questionnaires, User tracking, user feedback repont)

Result To perform an evaluation of the educational process; to optimize @nd improve the
educational process

Actor Evaluators, learners, teachers

Metrics/Criteria

Standards
Annotatipn/Example
ID Category Process Description Relation
Evaluation/ . . - . . all
EO.1 Optimization Evaluation planning Description of evaluation planning categorids

Sub-prodesses/
Sub-aspects

Goals of an evdluation

Approachto'evaluation

Timeframe

S€lection of and number of evaluators involved
Definition of parameters and criteria

Selection of methods and instruments

Development of a plan for evaluating results both in terms of didactic and econontic

Objective }riteria;

Methods

Result Detailed plan of the evaluation

Actor Internal/External evaluators, project manager;

Metrics/Criteria

Standards
Evaluation activities are possible on different levels (cf. Kirkpatrick, Schenkel, Phillips):

Annotation/Example Product - reaction - learning (individual and organizational) - behaviour and processes
- business results - ROl/ROE
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ID Category Process Description Relation
EO.2 Eva}lugtlop/ Realization Realization of the evaluation all .
Optimization categories

Sub-processes/
Sub-aspects

Organization of evaluation activities

Sampling and sample

Toobtain datain orderto pass }'nr“amnnf ontheresults achieved andthe
=]

Opjective relationship of results to resources that were required ;/\
Methods Using the evaluation plan AQ'\

— Documentation of the realization of evaluation activitieQ’ v
Result Cb

— Documentation of the data obtained r\'\
Agtor _ b‘\)
Metrics/Criteria (/U
Standards (_\\\v
Apnotation/Example \%\j

S\ N
& O
K
1D Category Process 5\0 Description Relation
Evaluation/ . L . all
£0.3 Optimization Data Analysis k\\'\o Description of the data analysis dategories
NN
R\
— Summar
0

SIb-processes/ - An?l
Syb-aspects — I retation

— «_Recommendation

s T ininsights/understanding as to the methods, tools and resources applied with
Opjective o
espect to costs, results, usability;

Methods . O Statistical analysis

Description and justification of

analysis of results and interpretation

summary of analysis and interpretation

recommendations

A :to&‘(‘

Project manager, evaluator, external consultants

Mietrics/Criteria

Standards

Annotation/Example
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ID Category Process Description Relation
E04 Evaluation/ Optimization/ Description of the adaptation and optimization all
' Optimization Improvement of products and processes categories
Sub-processes/ —  Preventive measures
Sub-aspects —  Corrective measures
Maintaining/increasing the efficiency and effectiveness of nroducts and processes
Goal o7 . O 7 . L T
on the basis of experiences and recommendations
Methods
Documentation and justification of measures for improvement taken
— maintenance/improvement of the efficiency and effectiveness of.products and
Results processes
— preventive measures: adaptation to changed circumstances
— corrective measures: implementation of recommendations based on evaluatipn
Actors Project manager, evaluators, designer, teacher, programimey
Metrics/Criteria
Standards
— The work group is discussing a differéntiation of two processes: preventive apd
corrective measures; these will be differentwith respect to input and methods;
Annotatipn/Example — Tak'mg into account circumstances, for example with respect to the organizatidn,
staff, (technical) resources etc.;
— The results of evaluationvactivities serve as input for improvement of plannifig
and implementation in futureprojects (,lessons learned")
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Annex C

(informative)

ISO/IEC 40180:2017(E)

French code of practice in E-Learning (AFNOR Z76-001)

The French code of practice in E-Learning shows how the model can be used with different process

mepdels. The processes from the French model can be mapped to the QRF (see Table C.1 andFi

Table C.1 — Mapping the processes of the French model to the QRF

bure C.1).

ID Process

Sub-process(es)

QRFID

QRF Process

AN Analysis

AN1: Strategic analysis/context of
demand

ANZ2: Needs and resources analysis/
feasibility of demand

NA
FA

NeedsAnalysis

Eramework Analysis

DL Design/
Construction

DC1: Design of learning system and
its environment

DC2: Design of learning resources
and material

CD

Conception/Design

IN Instrumentation

IN1: Choice of material and of
technologies

IN2: Implementation of material and
technologies

IN3: Definition of maintenance
strategies

IN4: Definitiopof updating strategies

DP
IM

Development/Production

Implementation

RE Realization

RE1: Neggtiation/prescription
RE2: Coaching/Tutoring
RE3})Learning

RE4: Collaboration

RE5: Assessment

LP

Learning Process

EY Evaluation

EV1: Planning who, what, when, how
EV2: Data collection and analysis

EV3: Recommendations for
improvement

EO

Evaluation/Optimizatjon
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AN1: Strategic AN2: Needs and
analysis / context of pf resources analysis /
demand feasibility of demand
A y
DC1: Design of DC2: Design of
learning system and »| learning resources
ist environment and material

INT- Choice of 4’7 / \\\ IN2- Implementation
material and of »| of material and

technologies technologies

IN3: Definition pfa
maintenance
prograntme

IN4. Definition of
updating strategies

RE1: Negotiation /
prescription

RE2: Coaching/
Tutoring

\ RE3: Learning
\ RE4: Collaboration

RES5: Assessment

EV1: Planning who, EV2: Data collection EV3:
what, when, how and analysis Recommendations
for improvement

A4
A 4

Figure C.1 — Links between sub-processes in the French model

Analysis|(AN)
ID Category Process Description Relation
In the analysis phase, the context, the needs,
AN Analvsis requirements, demands, and constraints for
y the development of an E-Learning system are
identified and defined.
Sub-prodesses. AN1: Strategic analysis/context of demand
Sub-aspects ANZ2: Needs and resources analysis/feasibility of demand
- - TU dcbbl l‘UC tllC LUlltCAt aud t}lc I'TAdSUIIS rt}lC llCCdb aud dClllalld\ fUl t}xc dCVC}U lllCllt f
Objective . ) P
an E-Learning system; the resources available and the constraints for its implementation
Method Methods for field research in social and economic sciences, Strategic Analysis, Needs Analysis
Description of the context, the added value produced and the needs and demand which
Result :
are met by the development of an E-Learning system
Actors Project manager; specialists
Metrics/Criteria
Standards Project Management Standards, National Standards AFNOR X50 — 749, 750, 756 and 760
Annotation/Example
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ID Category Process Description Relation
Identification and description of stakeholders
AN1 Analvsis Strategic Analysis/ | and competitors, elicitation of the added value | ANZ, DCI,
y Context of demand for E-Learning, identification of potential DC2
partnerships

Identification and description of actors

Sib-processes/
Sub-aspects

Identification and description of stakeholders and interests
Elicitation of the added value

Identification and description of Interested parties

.. To have a clear vision of all stakeholders and of their interests, efthe potentihl market,
Opjective .
of the potential partners
Methods of market research and market analysis, trend andlysis, need analysis, fpterviews,
Method . .
literature review, balanced scorecard...
Rbsult Description of interested parties and competitors)justification of the added value
i for E-Learning
Abtors Project manager, user groups, education and-training managers, experts inleducation
i and training
Metrics/Criteria
Standards
Apnotation/Example
ID Category Process Description Relation
Identification and description of needs,
AN2 Analvsis Needs and'resources resources and constraints; evaluation of the | AAN1, DC1,
y analysis feasibility of an E-Learning solution to meet DC2
the demand
Definition of the scope of the project
Identification and description of the educational/training needs
SIb-processes/ Plan of the project taking into account resources, constraints, potential paiftnerships
Syib-aspects
Cost/benefits analysis
Preparation of decision making
To prepare the decision by identifying the demand, the training needs, the fesources
Opjective available and required, the constraints, the costs and timeframe of the pfoject, the
benefits of the project
Method Needs analysis, project planning methodologies, cost-analysis methodologies, cost-benefit
analysis...
Definition of the project and its objectives, feasibility study, provisional budget and
Result
schedule,
Actors Project manager and experts in needs analysis, costing and cost benefit analysis
Metrics/Criteria
Standards
Annotation/Example

© ISO/IEC 2017 - All rights reserved

49


https://standardsiso.com/api/?name=3cbe9e6ed22991c181bed662768f700a

ISO/IEC 40180:2017(E)

Design/Construction (DC)

ID Category

Process Name Description Relations

DC

Design/Construction In the Design and Construction phase, the
E-Learning system and its environment includ-
ing the learning resources (material, support
and tutoring...) are defined and designed

Sub-processes/

DC1: Design of the learning system and of its environment

Sub-aspets

DC2: Design of the learning resources and material

To define and design the E-Learning system, its human and technical envirenment,

Objectivg including technologies and the learning resources (material and human resources
Method Use of Design Guidelines

Result The architecture of the E-Learning system, its environment and the resources need¢d
Actors Project manager, consultant or E-Learning specialists, subject matter experts

Metrics/Criteria

Standards This Code of practice (AFNOR Z 76-001)
Annotatipn/Example
ID Category Process Name Description Relations
DC1 Design/ Design of the Definitionof the architecture of the learning | AN1, AN,
Construction |learning system and of | systemand of the learning environment in DC2,IN1,
its environment order to meet the identified needs RE1, RE2,
RE3, RE4,
RE5

Sub-prodesses/
Sub-aspe€cts

Choosing the type of architecture according to a preferred typology

Overall specifications of the system and its environment according to needs apd
constraints

Design of‘the system in terms of learning activities, organization, roles of actoj
support facilities, assessments, registration, tracking...

N

Planning quality assurance

To define the learning situations in order to meet the learning needs; to specify hgw

Objective they are organized, when and where they take place; how they are supported, hgw
they are administrated...

Method Learning design methodologies, Educational modelling languages...
The detailed organization of the learning system, of the learning environment apd

Result c o II'
Q cnppnrt facilities

Actors E-Learning course designers, specialists in distance education

Metrics/Criteria

Standards Reference taxonomies or typologies, Instruction Design Methodologies (ex: IMS Learning
Design (LD), DIN PAS 1032-2, ...)

Annotation/Example
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ID Category Process Name Description Relations
DC2 Design/ Design of the learning | Specification and design of learning resources | AN1, AN2,
Construction |resources and material | needed to meet the needs within the specified | DC1, IN1
architecture
Organizing resources according to training paths
Design and specification of learning resources and support, including use of existing
SID-processeS/ resources...
Sub-aspects . . ] ] ) )
Design of specific material after having checked material available “off-th¢-shelf”
Preparing delivery of newly created material
s To specify and design resources required by the learning system,/taking info account
Opjective : ) o
the type of support required and material existing on the market
Learning resources design methodologies, learning material evaluation metHodologies,
Method - —
usability heuristics...
Rbsult Specification of a consistent set of learning resogrges, including existing pvaluated
i material
Abtors Learning resource designers, subject matter experts, teachers, usability specialfsts, media
i specialists
Metrics/Criteria
Standards Usability standards
Apnotation/Example
Instrumentation (IN)
ID Category Process Description Relation
In the instrumentation phase, material, tools
. and technologies are chosen and implemented,
IN Instrumentation . . :
and the maintenance and updating strategies
are defined
IN1: Choice of material and technologies
Syb-processes/ IN2: Implementation of material and technologies
Syb-aspects IN3: Definition of a maintenance programme
IN4: Definition of updating strategies
To choose and implement appropriate technological components being ufed in the
Opjective educational system, and to define strategies for maintenance and updating of these
components
Method
Result
Actors Project manager, implementers, IT-specialists
Metrics/Criteria
Standards
Annotation/Example
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ID Category

Process Description Relation

IN1 |Instrumentation

Preparation of decisions concerning the

Choice of material and | technical components of the learning system: DCT, bez,
. . ; IN2, IN3,
technologies off-the-shelf learning material, tools and IN4
technologies.

Sub-processest

Definition of a set of criteria to select material, tools, technologies...

Sub-aspects

Collection of information about uses from other users, internet forumes, ...

Preparing the decision about the dilemma: make or buy?

Objective To prepare the decisions about technological choices for decision makers
Method
Result Information about advantages and_d?sadvantages of various solutious,a set of criteifia
and arguments to support the decisions
Actor Project manager, consultants, other users
Metrics/Criteria
Standards
Annotatipn/Example
ID Category Process Name Description Relations

IN2 nstrumentation

According to the chosen alternative (make or
buy); Sub-processes are different: buying and

Implementation of . . . > IN1, RET
. installing equipment, software or material in
material and one case; deciding to use or not Open Source REZ, RE3,
technologies ! 8 p RE4, RE}

software, developing and testing software tools
and material before installing it in the other.

Sub-prodesses/
Sub-aspects

Buying eqtipment, software and learning material
Use of Open Source software
Developing and testing tailor-made material and software tools

Installing the equipment, software, material

Objective To buy or develop the technical components of the system, and to install them

In case of tailor-made software, use of Software development methodologies is higHly
Method

recommended
Result Operational technological components of the learning system

Project Manager, Software Developers, Documentation Specialists, IT technicians, Media
Actors - * '

specialist, test persons of the target group...
Metrics/Criteria

W3C recommendations, AICC, SCORM, Metadata models (1EEE 1484.12.1:2003 Learning
Standards .

Object Metadata)
Annotation/Example
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ID Category Process Name Description Relations
Definition of a o . .
. . The definition of a maintenance programme is
IN3 |Instrumentation maintenance . . IN1
part of the implementation process
programme

Sub-processes/
Sub-aspects

Choosing between prevention and repair

Definition of a maintenance programme

Opjective To define a maintenance programme ;/\
Method AQ\
Result A Maintenance programme A(\’ v
Agtors Project manager, IT specialists N
Metrics/Criteria >
Standards (/()
Apnotation/Example ,.\\\V
\%\J
S
Pox
ID Category Process Name \\Y N Description Relations
¥4 | mstrumentadon | oA on afpdting | Dl ofupdating sttt s alsopartof |
\\\\

Syb-processes/ Monitor technological\@gnges and evolution of uses or changes in users practices
SIb-aspects Organizing techpgk(%ical watch
Objective To be .able to a‘c\?pate teghnological obsolescence by watching the evolytions and

planning systernatic updating
Method . ()
Result An I@Qt’ing plan for technological components
Actors Fw(‘o;)zt manager, IT specialists
Metrics/Criteria o
Sfandards ﬁ\%

A

nnotation/ Exa{nm

?\ N4
&
)
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