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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
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Introduction

Quality in the field of distance education and e-learning has become an issue of increasing importance in
academia, institutions, and industry. A variety of approaches have been developed and implemented
successfully. Generic standards, such as 1SO 9000:2005 and/or 1SO 14000 have been used also in the
educational community. In addition to generic standards related to quality, there are specific quality guidelines
that have been developed and used for e-Learning or distance education (such as the ASTD criteria for e-
Learning, the BLA Quality Mark, Quality Platform Learning by D-ELAN, or Quality elemernts by Sloan-
consgrtium). It has become clear that quality management can contribute to improve the‘\pgrformance of
organfizations in the field of learning, education, and training (LET).

Numgrous approaches to quality management and assurance and their different s¢opes and objectives lead
to comfusion within communities that depend on information technologies to support and facilitate learning,
educgtion, and training. Therefore, a harmonized quality standard, the ISOAEC 19796 serigs, has been
develpped.

ISO/IEC 19796 has five parts as a series. ISO/IEC 19796-1 is the basi¢ framework for quality dg¢velopment in
organijizations within the field of learning, education, and training (LET)/! It serves as a framework to describe,
comppre, and analyze quality management and quality assuranee’approaches. In addition tp providing a
descr|ptive model that can be used to compare and analyze quality approaches, ISO/IEC 19796-1 identifies
the cgmponents of a seven-part process model within the liféeycle of information and communication systems
for le@rning, education, and training. As a framework it may be used to compare different qualjty assurance
and quality management processes. This part of ISQ/IEC 19796 provides reference methodg and metrics
used |in the lifecycle process. It also provides exaniples of how methods and metrics can ke generically
descrlbed, compared, and used for specific contexts. For each process in the e-learning lifecycle, a set of
potential methods and metrics should be specified. This set of methods and metrics can be used during the
develppment of an individual quality approach.that is based on defined quality objectives.

ISO/IEC 19796-1 describes the processesfor the e-Learning lifecycle. It is a reference model with a high level
of absgtraction which has to be adapted’'to a certain organization and to a certain situation. Tq facilitate the
adapfation procedure, two reference-models for quality management and quality assurance arg described in
this part of ISO/IEC 19796:

— reference model for methods;

— reference model for metrics.

To f4cilitate thé{adaptation of ISO/IEC 19796-1, as the first step, this part of ISO/IEC 1996 provides
refergnce methods and metrics used in lifecycle processes with the reference models from ISOJIEC 19796-1.
It als¢ provides collections of methods and metrics which are generically described and carl be used for
specific contexts For each process in the e- Learnmg lifecycle, a set of potential methods and metrics should
finition of an

individual qual|ty approach based on certam quality objectives.

ISO/IEC 19796-1 provides a description format and a process framework as the reference framework for the
description of quality approaches (RFDQ), for the description and development of quality approaches. The
RFDQ framework is only a base for quality development — it does not provide specific methods and metrics for
particular quality objectives, and also does not provide instruments or procedures.

ISO Guide 72 Guidelines mainly distinguish three types of management system standards; Type A —
management systems requirements standards, Type B — management systems guidelines standards, and
Type C — management systems related standards. The consensus is to use ISO Guide 72 Guidelines for the
Justification and development of management system standards. Accordingly, this International Standard is
Type C, a management systems related standard, as neither requirements are defined nor guidelines are
given.
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The reference model for methods — provides an interoperable formalized description of
can be easily implemented and adopted into a quality management system to realize
quality management.

methods that
and facilitate

The reference model for metrics — provides an interoperable formalized description of metrics that can
be easily implemented and adopted into a quality management system to measure quality in a

comparable way.

A collection of methods that can be used to manage and assure quality in different contexts. It
supports stakeholders to implement concrete actions to achieve (a set of) quality objectives.
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A collection of metrics and indicators that can be used to measure quality in processes, products,

components, and services. It supports stakeholders to implement measures (e.g. indicators) for

specif

ic quality objectives.

a suggested format to describe a quality method.

a suggested format to describe a quality metric.

Annex A (informative) contains examples of how this part of ISO/IEC 19796 can be used and provides

Annex B (informative) contains examples of how this part of ISO/IEC 19796 can be used and provides
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attribute
characteristic

[ISO/IEC 111

NOTE 1

initions apply.

of an object or entity

79-3:2003, 3.1.3]

attribute can be distinguished object or entity quantitatively or qualitatively by human or automated means).

NOTE 2  Att

ribute is a measurable physical and abstract property of an entity. [ISO/IEC 14598-1:1999, 4.2]

An object or entity can have many attributes, only some of which may be of interest for measurement (and
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4.2
measurement
set of operations to determine a value of a measure

NOTE 1 Measurement is a key activity in quality management and assurance. Especially, quality audit and assessment
need measurement. Measurement implies a measurement procedure, based on a theoretical model. In practice,
measurement presupposes a calibrated measuring system, which should be subsequently verified.

NOTE 2 Measurement is set of operations having the object of determining a value of a measure.
[ISO/IEC 15939:2002, 3.17]

NOTE 3  Measurement is a process of experimentally obtaining information about the magnitude of a quantity.
[1ISO \jiM:2004.2.4]

4.3
methpd

(quality approaches)

one of a set of instrument(s) or tool(s) to assure and/or to manage quality in processes

NOTE]|1 Methods include physical methods and abstract or conceptual methods. There are various types of methods
from tine subjects of management science, pedagogy, psychology, engineering, statistics; biology etc.

NOTE|2 "Measurement method" is a generic description of a logical sequence/of operations used in a|measurement.
[ISO {IM: 2004]

44
metric
(quality approaches)

mateifial measure within some aspects of quality charactéristics

NOTE]|1 In other words, to determine a value, methods ef measuring or testing are used in order to quantify a quality
object|from the standpoint of quality characteristics, su¢h as scale, criterion, degree, weight, magnitude, irjterval, ratio, or
standgrd rate.

NOTE|2  “Material measure” is defined as a'device reproducing or supplying, in a permanent manner|during its use,
quantifies of given kinds, each with an assignéd value. [ISO VIM: 2004]

NOTE|3 In ISO/IEC 15939:2002, thelmetric is defined as "the defined measurement methods and thg measurement
scale"| However metrics need to be:clearly divided between the terms of method and scale because of impjementation for
audit and assessing.

4.5
scale
orderg¢d set of values, ‘eontinuous or discrete, or a set of categories to which the attribute is mapped

[ISO/IEC 15939:2002, 3.33]

NOTE]|1 The type of scale depends on the nature of the relationship between values on the scale. Four types of scales
are

— Nominal: the measurement values are categorical. For example, the classification of defects by their type.
— Ordinal: the measurement values are rankings. For example, the assignment of defects to a severity level.
— Interval: the measurement values have equal distances corresponding to equal quantities of the attribute.

— Ratio: the measurement values have equal distances corresponding to equal quantities of the attribute where the
value of zero corresponds to none of the attribute. For example, the size of a software component in terms of lines on
code (LOC).

The method of measurement usually affects the type of scale that can be used reliably with a given attribute. For example,
subjective methods of measurement usually only support ordinal or nominal scales.

NOTE 2 Measurement scale is defined as "ordered set of values of quantities of a given kind, continuous or discrete,
used in arranging quantities of the same kind by magnitude”. [ISO VIM:2000, 2.8]

© ISO/IEC 2009 — All rights reserved 3
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4.6
validation
confirmation,

through the provision of objective evidence that the requirements for a specific intended use or

application have been fulfilled

[ISO 9000:2005, 3.8.5]

NOTE1 Co
are fulfilled. [IS

NOTE2 Co

nfirmation by examination and by resulting evidence that particular requirements for a specific intended use
0O 8402:1994]

nfirmation through examination of a given item and provision of objective evidence that it fulfils the

requirements for a stated intended use. [ISO VIM: 2004, 2.28]

4.7
verification
confirmation,

[ISO 9000:20

NOTE1 Co
[ISO 8402:199

NOTE2 Co

requirements. |ISO VIM:2004, 2.27]

5 Mappir

5.1 Qualit
ISO/IEC 1974
design, plan,
which inform

provides ITLE

aligned with
evaluation of
assure quality

ISO/IEC 197§
ISO/IEC 197§
Figure 1.

Organizationg
education, ar
improve the
Approaches

through the provision of objective evidence, that specified requirements have been-fulfilled
D5, 3.8.4]

nfirmation by examination and by resulting evidence that specified requirements have been flilfilled.
]

nfirmation through examination of a given item and provision of objective evidence that it fulfils specified

)g quality approaches

y approaches and ISO/IEC 19796 series

6-1 focuses on aspects of quality approaches and on a process-oriented framework in or
understand, manage, and evaluate quality in an organization and within sectors or mark
btion technology systems are used“for learning, education, and/or training. ISO/IEC 19

an ITLET quality managemént system. Together quality metrics and methods may be uged to
for stakeholders and to fulfill an organization’s quality objectives.

6 series consists oftfive parts. The relationship among these five parts is described in Figure 1.
6-1 provides perspective focuses on lifecycle processes for quality and it is located at the [left of

and providers that produce, provide, and deliver information technologies for ledrning,
d training; use quality approaches in order to provide assurance of quality and to continjously
huality )of their products and services. The Reference Framework for the Description of Quality
RFDQ) outllned in ISO/IEC 19796 1 prowdes a framework that may be used to deS|g and

develop a qu

& figure.

Quality information using ISO/IEC 19796 1 that is relevant to all stakeholders in the process is recorded and
reported to stakeholders in order to assure and to improve quality (see the diagonally shaded area in the top

of the figure).

There are many organizations/providers that use a variety of quality management and assurances
approaches that may be sector or industry-based. ISO/IEC 19796-2 is being developed In order to harmonize
the various aspects and types of quality approaches, (see line "b").
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In cooperation with stakeholders, organizations/providers will identify how quality will be measured, the types
of information that will be recorded, the methods that will be used, and how this information will be reported.
ISO/IEC 19796-3 may be used by stakeholders, and organizations and providers to describe the methods and
metrics that will be used for the quality management system. There are three flows related to
ISO/IEC 19796-3, which are indicated by the “c”, "d" and "e" lines. The "c" line means that ISO/IEC 19796-1
notes that more detailed information regarding quality methods and metrics are provided in 19796-3. The "d"
line means that the reference models of ISO/IEC 19796-3 can be used for quality management and assurance
independently, depending on the needs of stakeholders. The "e" line indicates that a collection of
ISO/IEC19796-3 methods and metrics can be searched and used as a reference to support the comparison
and selection of quality methods and metrics.

ISO/IEC 19796-4 provides guidelines with good practice implementations of ISQ/IFC 19796-1. The flow of
ISO/IEC 19796-4 indicating that this part may be used to support the implementation of 19796~1 is described
by thg “f” line and the diagonally shaded areas “record” and “report to assure and improve gquality.

produce e-Learning provide/deliver /ﬁ_ —
— or its material gono
g quality system ‘7 oo
: s record evidence report to-assure > * a H H H
g with using ¢ 2
f. support to use part1/"‘ RFDQ (
e-learning . . _\d: provide info.
indiituteivender | 212 Good praciice / in detail wseror 5takeho|/d\er
a: provide info. = hiarronize
Part3:
Part1 ) reference model
D c: refer info.
Category in detai reference methods ‘
Process Name : 2
Description '{ reference metrics ‘ Part2: quality pnodel
Relations e: search/select
Sub-processes / sub-aspects .
Objective Part3: collections
Method = -
Fesult ‘ method collection ‘
Actors ‘ T Tech ‘
gltetrigs gCriteria i metric collection N—
andards
Annotation / Example
_ produce ; e-Learning provide/deliver
0 or its material
§ G quality system
ﬂ ﬂ ﬂ evidence
record ~ ; report
‘ - with
=learning m / other wavs
institute/vender

Figure 1 — Mapping quality approaches and ISO/IEC 19796 series
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5.2 Practical guideline for quality approaches

In ISO/IEC 19796-1, the process-oriented model is divided into 7 processes. For validation and verification of
quality approaches, it is important to identify what aspects should be measured and how value should be
assessed. ISO/IEC 19796-1 defines the life cycle processes of quality approaches as non-sequential stages,
and defines 13 items of RFDQ's attributes as a reference and descriptive model (see the left side of Figure 1).
However, it does not focus on the characteristics of quality approaches.

The main purpose of this ISO/IEC 19796-3 is to facilitate the concrete implementation of quality approaches
by providing implementation methods and metrics for measurement. Attributes and data elements are used to
facilitate the documentahon anaIyS|s and comparlson of d|fferent quallty approaches for the development and
use of informa C 2 2 C

In addition to|being useful for evaluating, auditing, goal setting and improving quality approaches in-e-legrning,
quality methqds and metrics can be used to define quality requirements to a detailed and substantial|level.
The commynication and agreement on quality requirements and approaches beforehand [using
ISO/IEC 19796-3 could help to evaluate and ensure the effectiveness of information technglogies in meeting
the teaching @nd learning needs of ITLET stakeholders.

6 Quality management/ assurance activity model

Products and services are defined as a result of one or more process(es)JInformation technology prqducts
and services fthat are developed and utilized for learning, education, andraining are the result of one orfmore
process(es). Pata regarding the quality of these processes and their resultant products and services may be
recorded and|reported to stakeholders to assure and to improve gdality. The ISO/IEC 19796 series prov|des a
framework to|guide the identification of quality data types, to harmonize different quality management sygtems,
to identify quality metrics and methods, and to provide examples of best practice for quality e-learning.

Quality management and assurance activities should bgpefformed not only for quality management purposes,
but as an intpgrated part of product and service development process and sub-process. Developers pelect
and use methods and metrics during the development processes and sub-processes. While from the
viewpoint of |quality management and assurance, these activities can be recognized as quality related
activities. As|an example, the project managér of an e-Learning project should define requirements and
evidence critg¢ria for quality of products and/services within the project. This will allow organizations/proyiders
to plan, use,|evaluate, and improve quality processes and sub-processes to assure stakeholders regarding
the quality of [their product(s) and/or service(s).

Each stakehglder may have a different perspective for the same activities. For example, a developer [might
select a spegific method or metric for use in his/her developmental activities, whereas a project manager
might use the¢ entire referencé model to ensure that the project process and/or outcome meet the desired
quality.

A variety of| specifie> implementations are already in place in industry, academia, and governmgnt. A
combination [of ymethods and metrics are purposefully combined to achieve a certain quality objgctive.
Examples arg )@ mobile phone company using metrics for early fault detection for their e-learning soffware;
2) a public institution using methods to assure and measure customer satisfaction or 3) an academic
institution using software quality metrics to evaluate the quality of student portfolio software. These methods
and metrics have different functions, such as quality control, quality assurance, or both. For example, the
methods “workshop”, "interview", and “fishbone analysis” might be selected for development, and executed
and used by developers. While these methods are effective and adequate to identify specific educational
requirements and to define concrete educational objectives or outcomes in the needs analysis process and in
the framework analysis process (right side of Figure 2), these methods are meaningful to assure their
processes and outcomes using its statistical data or diagram. Of course, workshop and interview can be used
in the framework analysis, and fishbone analysis can be effective in the needs analysis. Developers will select
some methods for each process for their suitability.

6 © ISO/IEC 2009 — All rights reserved
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Methods and metrics are needed to identify how to utilize quality management and assurance to improve
development processes and sub-processes for information technologies for learning, education, and training.
The left side of Figure 2 indicates the process that can be used to ensure that quality management and
assessment is applied during the development and implementation of information technologies for learning,
education, and training.

Quality M/A Activity Model RFDQ Process Model

h 4

Establish & sustain QA commitment

1 | examiple

¥

QA activity plan Needs analysis

=
Q
= .
0 g BNl Planning — _.-r;1 104:Workshop —
Q = . ) & ;
g )Q Selecting method & metric ;._.°ﬁ2'1'01:lntewiew
g 44} .i...t...........il..............i-. :_" ‘
= | |22 v L
= = Methods execution as quality control . Framework analysip
a ° + . . -'rdJ8104:Fishbone
[ " 5 5 [} o
o . Data & information usage o _
= . Data collecting . ",:_.:'_. **t Md3101:Analysis of dog,
3 [ ] ."‘." *
3 : Analyzing & produc - B
D . A G2IINg) SpRostEng — Conception/design
g - Assessing dat : ¥
. ssessing data
g : J . Development/produiction
- = Result reporting . ¥
& R Implementation
& ................Ol...‘..............." *
QA activity report — Learning process
I ¥
] Evaluation/Optimiztion
— QA activityreview & improvement — |

Figure 2 — Quality management/assurance activity model and relationship with RFDQ
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7 Reference model for quality methods

The entity "quality approach" is described by its attributes. The entity "quality approach" is combined with
"methods". Each method and metric as part of quality approaches should be characterised by certain
attributes. An attribute can be defined by information which is merged with category data and element data.
This standard provides a reference model identifying attributes for methods and recommends a model with
common categories and data elements.

It is a significant issue to develop and to integrate methods or to use existing methods in order to measure the
success of the quality assurance and management by adapting ISO/IEC 19796-1. These methods should be
comparable, interoperable and exchangeable between systems.

7.1 Categ

Both categor
these catego
experts (SME
service are r¢g

In this standd
scope/quality
standard refe

1)

ID
Unig

Nan
Nan

Objg
Obje
just

mea

Des
Sho

Usa

Typ¢ of the usage of the method. A method has one or more general purpose, but it is used

speq

Sou
Orig

Dries
es and sub categories are derived in order to identify the method for quality approaches.

F)) can easily understand quality approaches and decide which information-about produd
liable or not.

rd, there are seventeen categories (ID, name, objective, usage type,\description, source,

characteristics, context, method type, object of quality, process; actor/representative, re
rence, annotation, and experiences) and some sub-categories.

ue identifier of the method

e
e or title of the method for quality managemenitier assurance

ctive

fo a method itself, so it is useful to describe and understand the aim/goal of a method in gs
ning.

Cription
t description of the method

je type
ific purpose.dn\practice.

ce
n of(thé method

Using

ries, all stakeholders (developer, provider, teacher, learner, personnel staff, and ‘subject matter

t and

ights,
ation,

ctive of the method for quality management and assurance. The information is basically tangeted

pneral

ith a

RigHt

85)

Rights or property connected with the method. If the value is “1 (true)”, sub-categories of “RightIlD”

and
7-1)

7-2)

“RightDescription” must be defined.
RightID
Unique identifier of the right
RightDescription
Short description of the right

Scope / Quality characteristics
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Scope indicates which essential quality characteristics are assured or improved by using the method.
Quality characteristics is recommended to refer items in “Attribution metrics: Mc3000” listed in the
metrics collection. Attribution metrics are focused on characteristic of quality.

Context indicates the (pre-)conditions depending on the specific situation for using the method to
assure and improve quality.

10) Method type
Characteristic of method processing or operation

T0-T)

10-2)

NOTE These recommended methods type name value are referred to in IEC 60050-300:2001

10-3)

11) Quality object
The type "quality~object" to be managed will depend on the stage in the life cycle prg
purpose of the-assurance and management. For example, in an analysis process,
(Learning Management System) product and/or educational content products may 1
objectssrather the specification draft or activity of analysis could become the quality obj
qualityprocess as "process quality”. The final LMS product and/or educational content ¢
quality object as "product quality" or "usability quality" in the evaluation stage.

There are many reasons for quality management and assurance in the analysis stg

must assure the nffif‘innr\y of Innrning, and the other one must assure the rolinhilify of

Categories of methods
Classification of methods in the general methodology, which is indicated in the g

Measurement type; measurement method type

Generic description of a logical sequence of operations ,dsed in a n
Measurement methods may be qualified in various ways such as:

— direct measurement method

— indirect measurement method

— comparison measurement method

— substitution measurement method

— complementary measurement method
— differential measurement method

— null measurement method

— other

Method resource
Resources and/ar;services required to perform the method

hapter 9.

heasurement.

cess and the
a final LMS
ot be quality
bcts for some
ould become

ge, someone

learning. The

12)

former focuses on report or activity of need analysis, the latter will focuses on system of organization.

Process

This refers to the life cycle process shown at ISO/IEC 19796-1. This identifies which process
categories or sub-processes in which the method is used.

12-1)

Process category

Process category in which the method is used. Title of process should be referred from the

process categories on ISO/IEC 19796-1
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NOTE See |ISO/IEC 19796-1 4.2, NA; needs analysis, FA; framework analysis,
conception/design, DP; development/production, IM; implementation, LP; learning process
evaluation/optimization.

12-2)  Sub-Process

13) Actor/ responsible

CD;
., EG;

Sub-process in which the method is used. Title of sub-process should be referred from the

sub-process on ISO/IEC 19796-1

NOTE ISO/IEC 19796-1 4.2.1.1 for NA, 4.2.1.2 for FA, 4.2.1.3 for CD, 4.2.1.4 for DP, 4.2.1.5 for IM,

4.2.1.6 for LP, 4.2.1.7 for EO.

Actdrs and their representative(s) involved in using the method

14) Reldtion
Reldtion with other methods used to measure the same item

15) Stanjdards reference
Refgrence to standards using the method or supported by the method

16) Annptation
Explanatory remarks

17) Expé¢rience
Expé¢rience with the method

7.2 Elements

"Elements" o

these elements construct the information model for,each category and sub-category. It provides a

definition and

For this purpc
implemented

data type, degcription, mandatory, cardinality, and example for each of categories and sub-categories.

— |D-code

— data type

— descriptipn

— mandatory

method refine the attributes of methods farieach category and sub-category. A set of val
interoperability.

se, two steps are necessary: a description format and a collection of methods to be adapte
within quality approaches in“érganizations. In this standard, there are six elements: ID

les of
clear

d and
code,

— cardinali
— example

The following

10

model provides a description format for methods used within quality approaches
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8 Reference model for quality metrics

The entity "quality approach" is described by its attributes. The entity "quality approach" is combined with
metrics. Each entity "metric" is identified by its attributes. An attribute can be defined by information which is
merged with category data and element data. This standard provides a reference model identifying attributes,
for metrics and recommends using its model with common categories and data elements.

It is a significant issue to develop and to integrate metrics or to use existing metrics in order to measure the
success of the quality assurance and management by adapting ISO/IEC 19796-1. These metrics should be
comparable, interoperable and exchangeable between systems.

8.1 Categpries

Both categories and sub categories are picked up as attributions of metrics in quality approach. A,set of|these
attributions lg@t a metric property clear in order to identify the metric for quality approaches. .Using |these
categories, gll stakeholders, developers, providers, teachers, learners, personnel staff, @and” SMEs feasily
understand the quality approaches and can judge which products and services are reliable:

In this draft, there are twelve categories (ID, name, objective, description, source, rights, scope, metricq type,
periods, actofs, annotation, and experience) and some sub-categories.

1) ID
Unique identifier of the metric

2) Nanme
Namje or title of the metric for quality management and @ssurance

3) Objgctive
Objgctive of the metric for quality management.and assurance

4) Description
Shoft description of the metric

5) Soufce
Origjn of the metric

6) Rights
RigHhts or property connected with the metric. If the value is “1 (true)”, sub-categories of “RightlL
“RightDescription”smust be defined.

and

6-1] RightlD
Unique identifier of the right

6-2) “RightDescription
Short description of the right

7) Scope / Quality characteristics

Scope indicates which essential quality characteristics are assured or improved by using the metrics.
Quality characteristics refer to items in “Attribution metrics: Mc3000” listed in the metrics collection.
Attribution metrics are focused on characteristic of quality.

8) Metric type
Characteristic of metric processing or operation

8-1) Metric category

14 © ISO/IEC 2009 — All rights reserved
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Classification of metrics in the general methodology. Some data can be acquired by executing
the method as outputs. These data can divide some types of data, and might be used to assure
or to manage quality. These data can be called “evidence data” for assuring and managing
quality.

Example; "categorizing", "rating", "ranking", "positioning", "mapping", "approve/disapprove",
"behaviour description", and "other things".

8-2) Calculation

A way to calculate or to derive information as a metric. The most important thing is which
subjective data or objective data is used to calculate the metric. Some types of information are
SUbjective Self-assessment of Tesponse, subjective peer evaluation, subjective_eyaluation with
concrete evidence, subjective evaluation with 3rd party, statistical data with~supjective data,
objective data, and/or statistical information with objective data.

8-3) Scale type
Scale of the metric type. Scale type may be qualified in various ways such as:
— nominal
— ordinal
— interval
— ratio

— absolute
NOTE|1 These recommended scale type name value are referred to ISO/IEC 9126-2; 2003

— rate

— other
NOTE|2 Two scale type name value listed abovéZare useful to identify in detail.
8-4) Criterion

To indicate the target level of value. Target value is useful in understanding the meaning of
the actual data‘or output after calculation of method and metric. So criteria include “ideal level”,
“average level®, “borderline” and so on.

8-5) Metricresource
Résources and services to perform the metric

9) Period
Reriod to use the metric

0) Actor/ Tesponsibie
Actors and their representatives using the metric.

11) Annotation
Explanatory remarks

12) Experience
Experiences made with the metric

© ISO/IEC 2009 — All rights reserved 15
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8.2 Elements

"Elements" of metrics refine the attributes of metrics for each category and sub-category. A set of values of
these elements construct the information model for each category and sub-category. It provides a clear
definition and interoperability.

For this purpose, two steps are necessary: a description format and a collection of metrics (such as indicators)
to be adapted and implemented within quality approaches in organizations. In this standard, there are six
elements: ID code, data type, description, mandatory, cardinality, and example for each of categories and
sub-categories.

— |D-code

— data type
— descriptipn
— mandatory
— cardinality

— example

The followinglmodel provides a description format for metrics used within,quality approaches.
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9.1 Collection of methods
The following table consists of a classification of categories, category descriptions, and sub-categories of
methods.
Table 3 — Collection of methods
ID Category Category Description Sub categories Method title
Face to face communication
Md 1000 [Discussion/ Talks [oriented by quality
(management)

Md 1100 Discussion / Talks

Md || 1101 Expert talk

Md 1102 Group discussion

Md 1103 Feedback talk

Md 1104 Workshop

Md 1105 Round table

Md (2000 | Survey cpeotic qualty opio

Md 2100 Survey

Md [{2101 Interview

Md ||2102 Audit

Md ||2103 Poll

Md 2104 Questionnaire of usgr response
Md |[3000 |Analysis 'aASn:g:StISS regarding single

Md 3100 Analysis

Md 3101 Analysis of documepts

Md 3102 Analysis of interviews

Md 3103 Market data exploration

Md 3104 Needs analysis

Md 3105 Market research andl analysis
Md 3106 Analysis of organisgtions

Md 3107 Trend analysis

Md 3108 Analysis of processes

Md 3109 Analysis of target groups

Md 3110 Impact analysis

Md 3111 Arbeitsplatzanalyse

Md 3112 Working place analysis

Md 3113 Analysis of literature

o [orr e e Relevance

© ISO/IEC 2009 — All rights reserved
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Table 3 (continued)

ID Category Category Description Sub categories Method title

Md 3115 Methods of trend research

Md 3116 Skill gap analysis

Md 3117 Plan-actual-comparison

Md 3118 '+ /-"" analysis

Md 3119 Statistical testing

Md (3120 Correlation analysis

Md 3121 Variance analysis

Md 3122 Regression analysis

Md 3123 IRT(Item response-testing)

Md 3124 Path analysis

Md 3125 Factor analysis

Md 3126 Cldster analysis

Md 3127 S-P analysis

Implementation Models and guidelines for
Md |4000 |jmodels and quality management and
guidelines quality assurance
Implementation
Md 4100 madels and
guidelines

Md 4101 Measurement models and
schemes

Md |4102 Balanced scorecard (BSC)

Md 4103 Generic realization of learnirlg
processes by Baumgartner

Md 4104 SDM: Software Development
Model

Md 4105 CIPP model (Context, Input,
Process, Product )
PEI model (Pedagogical

Md 4106 Effectiveness Index)

Md  |4107 SPE model (St.andardized
Parameter Estimates)

Md 4108 Instryctlonal design for multi
media

Md  |4109 UcCIT (Qniversal Constructive
Instructional Theory)

Md 4110 Step by. ste_p model of technology
integration into teaching

Md 4111 O-P-T model (Optllnjum,
Performance, Training)

Md |4112 3 level model (evaluation)
EFQM Excellence Model:

Md 4113 different methods has to be listed
separately
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Table 3 (continued)

ISO/IEC 19796-3:2009(E)

ID Category Category Description Sub categories Method title

Evaluation of suitability,
Md 5000 | Measurement Z?fizgﬁgstﬁ) nre:asér? ?ﬁe

objectives
Md (5100 Measurement
Md 5101 Benchmarking
Md 5102 Inspection
Md ||5103 Certification
Md ||5104 Accreditation
Md |[5105 Quality cycle
Md 5106 Statistical validation
Md 5107 Récension
Md 5108 Comparison group
Md 5109 Expert review
Md [|5110 Evaluation
| s000 | Testin Frocedur o measure o
Md ||6100
Md 6101 Design test of modyles
Md 6102 Testing of functionalities
Md 6103 Endurance testing
Md 6104 Integration test
Md 6105 Usability test

Building of an abstract
Md 7000 | Modeling model according to the

reality
Md 7100 Modeling
Md || 7101 Role model
Md 7102 Workflow modeling
Md 7103 Process modeling
Md 04 Organisational modgls
Md 7105 E'.r-]‘girsEvcut—duivcu rocess
Md 7106 SEM (Structural Equity Modeling)
M {3000 |ttty cnneenng 779178 2k il end

method
Quality control and
Md 8100 quality engineering
method

Md |8101 Pareto chart
Md 8102 Histogram
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Table 3 (continued)

ID Category Category Description Sub categories Method title

Md 8103 Control chart

Md 8104 Cause.-Ef'fect diagram: Fishbone
analysis

Md 8105 Check sheet: Check-list

Md 8106 Scattered diagram

Md 8107 Stratification

Md 8108 Affinity diagram

Md 8109 Association diagram

Md 8110 Tree diagram

Md 8111 Metrics diagram
PERT méthod (Program

Md 8112 Evaluation and Review
Technigue)

Md 8113 PDPC(Process Decision Prdgram
Chart)

Md (8114 Gantt chart

Md 8115 Time study

Md 8116 Motion study

Md 8117 Value engineering

Md 8118 Taguchi method

Md (8119 Zero defect

Problem solvin To promote and to'make
Md (9000 9 effective their ways of
method S .
thinking for,problem solving
Md 9100 Problem solving
method

Md 9101 Brain storming

Md 9102 Card writing

Md 9103 Brain writing

Md 9104 Input-Output technique

Md 9105 Synthetics method

Md 9106 Delphi method

Md o107 NM method (Nakayama
Masakazu)

Md 9108 KJ m(_ethod (Nominal group
technique)

Md 9109 Cross technique (7 cross 7)

9.2 Collection of metrics

The following table consists of a classification of categories, category descriptions, and sub-categories of
metrics.
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Table 4 — Collection of metrics

ISO/IEC 19796-3:2009(E)

Categories of

ID . Description Sub categories Metrics title
metrics
Focused on functions that
Mc 1000 | Function metrics were de5|gneq and
developed to improve
learning and related things
Mc 1100 Learping promotion
functions
Mc 1101 Fundamental navigation
Mc 1102 Formative evaluatioh feedback
Mc 1103 Compatiblefsequenging
Mc 1104 Personalized learnifg
Mc 1105 Prémoting understahding
Mc 1106 Rromoting stability
Mc 1107 Promoting transfer/qlpplication
Awareness of the sltte of
Mc 1108 understanding (met
acknowledgement)
Mc 1200 Learplng support
function
Mc 1201 Study guidance
Automatic e-Learnirjg content
Mc 1202 summarizing system and query
function for troubles
Mc 1203 Response (mentorir g) function for
content queries
Mc 1204 My - page registratipn
Mc 1205 Mentoring
Mc 1206 Tutoring
Mc 1207 Community development
Mc 1208 Book - mark
Mc 1209 Reference link
Mc 1210 Subject search link
Learning
Mc 1300 sustainability
function
Mc 1301 Ratio of audio used to overall
content amount
Mc 1302 Learning gnhancgmentldisplay of
progress information
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Table 4 (continued)

ID Categor_les of Description Sub categories Metrics title
metrics
Learning
Mc 1303 enhancement/notification of
progress information
Mc 1304 Inforr.natlongl'fgedback on
learning activities
Mc 1305 Emotional/affective feedchk
(encouragement) on learnin
Mc 1306 Informational feedback on-tgsts
Mc 1307 Emotional/affective feedbach
(encouragement)‘on tests
Amount of Face-to-Face
Mc 1308 Communijcation with
Instructors/Education Institufions
Mc 1309 Pre-test of knowledge and skills
Mc 1310 Post-test of knowledge and skills
Self configuring function of
Mc 1311 learning Type/Learning Peri¢d
Mc 1312 Ratio of audio used to overall
content amount
Mc 1400 Edugators support
function
Feedback information of leafners
Mc 1401 to improve instruction method and
activities
Feedback information from
Mc 1402 learners to appropriately redpsign
instruction designs
Mc 1403 Authgring depqrt for creatior] of
learning materials
Mc 1404 Functllon to allow reuse of e-
Learning contents
Mc 1405 Function for managing e-Legrning
contents
Mc 1500 Usage function
Mc 1501 RI\Sp,liy of fundamental nawgratlon
Mc 1502 Screen display
Mc 1503 Consistency of screen o
appearance and operation icons
Mc 1504 Starting operation of learning
Mc 1505 Opergtlonablllty of each optional
function
Identifying quality concept
Mc 2000 | Element metrics and status with |nd|c_at|ng
components, educational
related objects, or activities.
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Table 4 (continued)

ISO/IEC 19796-3:2009(E)

Categories of

ID metrics Description Sub categories Metrics title
Mc 2100 Learning evaluation
Mc 2101 Diagnostic evaluation
Mc 2102 Formative evaluation
Mc 2103 Summative evaluation
Mc 2104 Eﬁlati\f ?valuation; comparing
Me 112105 g\?ar]fjear]t;[sns(tdaggaazg referenced)
Mo (|2108 (periftmance refordhosd)
Mc 2107 Rubric evaluation
Mc 2108 Achievement evalugtion
Mc [{2109 Internal referenced gvaluation
Mc || 2200 Course evaluation
Mc 2201 Educational objectijes
Mc 2202 Educational contents
Mc 2203 Educational materigls
Mc 2204 Instruction plan
Mc 2205 Instruction style
Mc 2206 Instruction process
Mc 2207 Instruction sequencg
w230 ot
Mc 2301 Curriculum policy
Mc 2302 Curriculum-courses|composition
Mc 2303 Course-units compgsition
Mc 2304 Composition principgl
Mc 2305 Curriculum conditiops
Mc 2306 Facility for curriculul‘n
Mc ||2807 Staff for curriculum pdministration
e [2s0 Learers characorsics an
e |20 ety
Mc 2401 Instruction performance
Mc 2402 Instruction technique
Mc 2403 Instruction methods
Mc 2404 Instruction style
Mc 2405 Effort for instruction
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Table 4 (continued)

ID Categor_ies of Description Sub categories Metrics title
metrics
Mc 2406 Sléilllefg:)m:;etrial and tool
Mc 2407 Adequate feedback
Mo | 2500 vaaton
Mc 2501 Institution policy
Mc 2502 Institution strategy
Mc 2503 Activity of administratien
Mc 2504 Whole responsibility for qualjty
Mc 2505 Performance-of administratign
Mc |2506 Quality adjectives
Mc 2507 Staff\training and developmgnt
Me | 2508 thanagement in instton
Mc 2509 :?eegliaotri]c;rrship to social and
Identifying quality concept
Mc 3000 |JAttribution metrics |and status with indicating
essential characteristics
Mc 3100 Functionality
Mc |3101 Suitability
Mc 3102 Accuracy
Mc (3103 Interoperability
Mc 3104 Compliance
Mc 3105 Security
Mc |3200 Reliability
Mc 3201 Maturity
Mc 3202 Fault tolerance
Mc (3203 Recoverability
Mc (3300 Usability
Mc [3301 Understandability
Mc [3302 Learnability
Mc 3303 Recoverability
Mc 3400 Efficiency
Mc |3401 Time behaviour
Mc 3402 Resource behaviour
Mc 3500 Maintainability
Mc 3501 Analyzability
Mc 3502 Changeability
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Table 4 (continued)
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ID Categor_ies of Description Sub categories Metrics title
metrics
Mc (3503 Stability
Mc 3504 Testability
Mc |3600 Portability
Mc 3601 Adaptability
Mc 3602. Installability
Mc |[3603 Conformance
Mc || 3604 Replaceability
M. ||3700 cuitabity
Mc 3701 Appropriateness
Mc 3702 Clarity
Mc |[3703 Convenience
Mc 3704 Variety
Mc 3705 Initiative
Mc 3706 Specialty
Mc 3707 Up-to-date
Mc |[4000 [Scale metrics c?::lirtay c:jc;;rti:tics of meggayed
Mc |[4100 Time
Mc |[4101 Limited time
Mc 4102 Deal line; delivery
Mc [|4103 Shortest possible time
Mc 4104 Longest possible time
Mc |[4200 Period
Mc |[4201 Learning period
Mc |[4202 Development periog
Mc |[4203 Revision period
Mc |[4204 Period for understanding
Mc || 4205 Period for mastering
Mc 4300 Response
Mc 4301 System response time
Mc |4302 Communication time
Mc (4303 Response time for question
Mc (4304 Learner response time
Mc [4305 Start-up time
Mc (4306 Response time for testing
Mc 4307 fl'\;zz%c;réie time of learning result

© ISO/IEC 2009 — All rights reserved

27


https://iecnorm.com/api/?name=4676590921a2578a40f2ea04bd1f613e

ISO/IEC 19796-3:2009(E)

Table 4 (continued)

Categories of

ID metrics Description Sub categories Metrics title
Mc (4400 Amount
Mc |4401 The entire amount
Mc [4402 Sum total for understanding
Mc (4403 Sum total for mastering
Mc (4404 Sum total for satisfaction
Mc [4405 Total cost
Mc |4406 Total code
Mc | 4407 Total function points
Mc |4408 Total functions
Mc |4409 Total files
Mc (4410 Total number of revisions
Mc (4411 Total performance
Mc (4500 Statistical basis
Mc (4501 Average (arithmetic mean)
Mc [4502 Mode
Mc (4503 Median
Mc (4504 Maximum
Mc [4505 Minimum
Mc [4506 Variance
Mc [4507 Standard deviation
Mc (4600 Rate
Mc [4601 Amount/time
Mc |4602 Amount/cost
Mc 4603 Rate of learning/cost
e 4604 e o eacnig o
Mc [4605 Rate of development/cost
Mc [4606 Rate of learning/time
e |07 ot o i o
Mc 4608 Rate of development/time
Mc 4609 Increasing rate
Mc (4610 Decreasing rate
Mc |4611 Average of capacity
Mc 4612 ROI; return on investment
Mc 4613 BCR; benefit cost ratio
Mc 4614 fl\:i'll'llil‘:;mean time between
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Table 4 (continued)
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Categories of

ID metrics Description Sub categories Metrics title
Mc 4615 MTTR; mean time to repair
Mc |4616 Turnover rate
Mc 4617 Improvement rate
Mc 4700 Frequency
Mc (4701 Frequency of error
Mc [|4702 Frequency of behaviour
Mc 4703 Frequency of(appedrance
Mc 4704 Frequency-of usage
Mc 4800 Degree
Mc ||4801 Threshold
Mc |[4802 Likert scale
Mc |[4803 Semantic differentig
Mc ||4804 Percentage
Mc |[4805 Co-relation
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Annex A
(informative)

Description format examples of methods reference model

A.1 Introduction

This annex provides two examples of method formats from different methods collections using the mdthods
reference mddel. The examples have been adapted from quality approaches from AEN (Japan)and KERIS
(South Korea)).

A.2 Example from AEN Japan

The Ministry pf Economy, Trade and Industry in Japan (METI) established AEN, (Asian E-learning Network).
The quality management/assurance working group, AEN-QA, is one of several different AEN working gfoups.
AEN-QA pulblished the AEN quality management/assurance guideline as(an assessment check lis{, and
developed a ¢heck tool system that is available for use via the Internet. This-guideline has over 100 items, and
each item h3s a defined scale. This guideline was used to assess and 'to assure e-Learning coursges for
vocational stuidents. It was developed in the National e-Learning project by METI. One of the itemp and
corresponding criteria are provided below as an example.

Table A.1 — Samplemethod 1

1st, categoly 2", category 31, category Item Criterion/scale

Process Analysis Needs analysis to indicate and assure needs |5 point scale that includgs
analysis activities and ways [ key behavioral evidenceg
to understand learner and
learner's requirements

to identify the learning
objectives
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