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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 cpmmittees collaborate in fields of mutual interest. Other international organizations, governmehptal

and non-g
technology

vernmental, in liaison with ISO and IEC, also take part in the work. In the field of informa
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.
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task of the joint technical committee is to prepare International Standards.)\Draft Internatig
ndopted by the joint technical committee are circulated to national bodies for voting. Publication
onal Standard requires approval by at least 75 % of the national bodies gasting a vote.

cumstances, particularly when there is an urgent market requiremeft for such documents, the j

an agreement between the members of the joint technical-committee and is accepted
if it is approved by 2/3 of the members of the committee casting a vote.

TS is reviewed after three years in order to decide whéther it will be confirmed for a further tH
sed to become an International Standard, or withdrawn. If the ISO/IEC TS is confirmed,
gain after a further three years, at which time it\must either be transformed into an Internatiq
I be withdrawn.

drawn to the possibility that some of thexelements of this document may be the subject of pa
and IEC shall not be held responsible foridentifying any or all such patent rights.

b 29140-1 was prepared by Joint, Technical Committee ISO/IEC JTC 1, Information technold
rmation technology for learning, education and training.

b 29140 consists of the following parts, under the general title Information technology for learn,
nd training — Nomadicity and mobile technologies:

Nomadicity reference model
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The number of people working as “global nomads” has been rising in the last few decades. The traditional
nomad (tribal, ethnical, cultural) is a vanishing species, but globalization and the ease of travel has given a
real boost to the number of professional nomads. These professional nomads are people who work in a
variety of occupations (educators, trainers, learning specialists, sales people, service people, sports

professionals, junior and senior managers in international companies, tourism industry workers, di
and aid workers, military personnel, etc.). Information and communication technology (ICT) has t

to
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with respect to the context in which LET takes place. The question-regarding which devices are €
port learning will change over time as new innovations and emerging technologies become available. The
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is @ising. When mobile learning is implemenied properly, it has the potential to increase effi
Huctivity within the various sectors (public, private, and voluntary). Mobile technologies have the potential
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where mobile devices are used-involve nomadic learning. For example, mobile devices may bs
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rovide learners with increased access to information and learning materials, and to support le
sible ways to approach the situation, two of which are provided below.

t, this part of ISO/IEC TS 29140 focuses on an approach to nomadic leanning. In situat
hadicity is involved, the learner, educator, or other participants may be in transit between differe
equire access to services as they travel to different locations. It is essential that learning, edy
ning (LET) activities are seamless. The environment must accommodate the needs and requ
ners who are travelling from place to place. The ever-changing environment of the learner is

ner may use mobile devices, stationary equipment supplied at”different locations where learni
Ce, or use whatever combination of devices is available locally or through distributed networks. ]
information regarding the learning context will be crucial to enable learning processes. It is rec
this part of ISO/IEC TS 29140 be consulted in eonjunction with ISO/IEC TS 29140-2 wher
FT systems that will support nomadicity.

ond, when using the mobile learning approach, emphasis is placed on the technical device that

brovide learners with new opportunities to connect, create and explore during LET activit
ning, education, and training activities involve mobile devices to support nomadic learning,
/IEC TS 29140 and ISO/IEC TS‘29140-2 would be consulted. It should be noted that not all LE

sroom to teach school-age\children about disease transmission patterns, in medical educatior]
jents learning about bedside clinical practice, in a desktop Personal Digital Assistant (PDA
port people with aphasia. In these cases, it is likely that only ISO/IEC TS 29140-2 would be
re information regdrding the use of a mobile learning approach is provided in ISO/IEC TS 29140,

re are a number of research teams around the world who are working on nomadicity (nomad
mobile learning. Additionally, work is already in progress in various countries around the world
cs such,as ubiquitous learning, nomadicity, and learning using smartphones. Work is in progre
nese-issues at the W3C and the ITU-T as well.
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TECHNICAL SPECIFICATION

ISO/IEC TS 29140-

1:2011(E)

Information technology for learning, education and training —
Nomadicity and mobile technologies —

Part 1:

Nomadicity reference model
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Scope
5 part of ISO/IEC TS 29140 provides guidance regarding learning, education '‘and training (LET

ices as they travel to different locations). It can be used as a(reference by software
lementers, instructional designers, and others to ensure that LET.@nvironments reflect the spe
nese learners. Specifically, this part of ISO/IEC TS 29140 provides

a definition of nomadicity within LET,

a nomadicity reference model indicating the elements{required to support learners engaged
within LET environments that involve nomadicity,

a description of the elements and relationships.between the elements, and

an introduction to the characteristics of nomadicity that impact on LET activities.

5 part of ISO/IEC TS 29140 also identifies ITLET standards and fields of standardization w
acted by nomadicity and may be“used as a basis for further standardization work and ha
rts.

5 part of ISO/IEC TS 29440~ is intended to support interoperability by providing a nomadicity
jel that can be wused by developers, implementers, instructional designers, ar
/IEC TS 29140-2 provides a learner information model specific to mobile learning that can be
rence by softwaré developers, implementers, instructional designers, teachers, instructors, an
ure that LET environments reflect the specific needs of mobile learners.

essential\to differentiate between nomadicity and mobile learning approaches because th
sidered.to’ be independent of the ICT involved. A concise view and understanding is neeg
hadic-learners' needs and requirements can be met using standardization efforts. The focus of|
/IECTS 29140 is to ensure that not only is the concept of “nomadicity” understood, but th

) situations

yhich learners are nomadic (travel from place to place, from one location t0 another or requir¢ access to
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1.1

Exclusions

The scope of this part of ISO/IEC TS 29140 does not include the following:

in-depth technical review of issues related to adaptability to culture, language, and individual needs;

broad or in-depth technical interoperability issues of nomadic computing domains;
security;

authentication.
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1.2 Areas not currently addressed

This part of ISO/IEC TS 29140 currently does not include

privacy,

accessibility, and

(ITU-T, W3C, etc.).

detailed information regarding complementary work within other organizations that might be relevant

It is anticig
ISO/IEC T9

2 Nornm

No normat

ated that some or all of these requirements will be addressed in future editions of this par
b 29140, or in companion International Standards or Technical Specifications.

ative references

Ve references are cited.

3 Terms and definitions

For the pur
31
learning
acquisition
[ISO/IEC 2
3.2
nomadicit)

tendency o

EXAMPLE
another env

4 Abbr

LMS

LCMS

PDA

poses of this document, the following terms and definitions apply.

of knowledge, skills or attitudes
B82-36:2008 (2.23.01.01)]
y
f a person, or a group of people, to méve from one location to another with relative frequency
A learner has to access the léarhing materials from different locations, varying time zones and w|

ronment during a single learning-episode.
bviated terms

Learning Management System

Learning‘Content Management System

Pérsonal Digital Assistant

t of

thin

PMP
RFID”
Tablet PC*
UMPC*

WiBro*

—Portabte Muttimedia Ptayer
Radio-Frequency ldentification
Tablet Personal Computer
Ultra-Mobile Personal Computer

Wireless Broadband

" For further descriptions of these items, see Annex E (Informative).
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5 Nomadicity reference model

Where ITLET systems are designed to support nomadicity it is important to consider the range of typical or
likely requirements to enable learning. Learners need to be supported by technologies so that they can
improve their learning in an efficient and effective manner. The underlying role of technologies is to support
learners by enhancing communication, convenience, and connection. There are several components that are
essential to supporting learners' requirements within nomadicity contexts as noted in Figure 1.
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| ACCESSIBILITY :
| PRIVACY |
| (Notincluded in ISO/IEC 29140-1 J

ENVIRONMENT

{Infrastructure and context farlearning, education and training situations that involve nomadicity)

Figure 1 — Nomadicity reference model

Learners.-.specific contextual information that impacts on the seamless and straightforward delivery
of learning, education and training information. This may include information such as currgnt location,
estimated geographic coordinates based on mode of transport, learning levels, and specific
preferences for display.

Resources - Resources include items or information about items that are required [to support
learners who are participating in learning, education, or training activities and can be divided into the
following:

- content refers to the actual digital items themselves such as text, image, audio, video, and others.

- content also may involve information produced to improve findability of digital items for educational
purposes or to support education in nomadicity environments (e.g., metadata for learning resources,
pedagogical information, social tagging, etc.). Resources need to be provided in a manner that is
consistent with learner requirements given the learners' contexts and surrounding environments
including elements such as current network condition, interface characteristics, device functionality
and state, etc.

© ISO/IEC 2011 — All rights reserved 3
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ITLET systems - These include information technologies that are specifically designed to support
learning, education, and training and where learning takes place (e.g., Learning Management
Systems (LMS), Learning Content Management Systems (LCMS) as well as numerous Web
applications and services that can be harnessed for LET purposes).

Devices - Devices are tools that are used by learners to access resources and ITLET systems.
Learners can use devices to access learning services and to manage their learning information and
personal information. Devices have to support various functions for learning, education, and training
in environments that involve nomadicity. This means that they may be used as input or output
devices, as well as appropriate storage devices for offline services.

Inkerface — As noted in Figure 1 above, interface may involve interactions between the individual
legrner and the device(s) (User Interface) and interactions between the device(s) and the NTLET
syistem or resources (System Interface). Both User Interface and System Interface~involve
tephnologies and tools that are used to connect learners to resources and other systems such as
LMSs. User Interface characteristics could include interactions defined by personal preference
prpfiles, optimal use of device screen size, audio and video capability, and other functionalifjes.
System Interface characteristics enable interactions between device and resources (g.9.,
identification and search functionality for the use of resources that are appropridte or required for an
agtivity), and interactions between device and ITLET system (e.g., recerding of test responses,
deglivery of feedback, etc.) Both User and System Interface have to support various functions| for
le@rning within nomadicity. It should be noted that the interface companents should (where possiple)
ingorporate the most current information related to human factorsresearch. In addition, accessihjility
afproaches (as suggested in companion International Standafds such as ISO/IEC 24751) may| be
infegrated within interface components.

Erfjvironment - This includes all information on the/loeation: such as time zone, geographical
information (if needed), applicable norms and standards for telecommunication. Information is
required regarding technical implementation (e.g., firewalls, usable or allowed ports, bandwidth and
any restrictions regarding file size and extensions; etc.). This also includes the technical environment
such as wireless environment that is required-to’support nomadicity. Without adequate infrastructure
support all learning, education, and training activities that the nomadic learner tries to engage in|will
befimpossible. This means that the envirohment is a key consideration for learning within nomadicity.
Sdme characteristics that need to be_considered for environment include infrastructure support and
avpilability in current and projectedclocations. Other considerations include current noise levels and
other environmental factors that.may impact on delivery modes required by the learner.

6 Description of nomadicity reference model elements

6.1 Learners

6.1.1 Whp are nomadic learners?

Nomadic lgarpers are characterized by their way of living and learning. They move between different places
out of necessity, as a private lifestyle choice, or to fulfil professional commitments. Examples of nomadic
learners are people who wWork In a variety of occupations (e.g., educalors, trainers, learning specialists,
salespeople, service people, sports professionals, junior and senior managers in international companies,
tourism industry workers, disaster relief and aid workers, military personnel, etc.). Their way of living and
learning implies that they move between different environments, unique contexts, and using either their own
technologies or technologies and connections supplied at the respective locations. Therefore, the context
where learning takes place may be more important than the devices being used.

Nomadic learners should be able to study using learning resources easily without regard to specific place and
devices. The resources, the interfaces employed, the ITLET system, the environment, and the unique context
of the learner, all can play a powerful role to support learner interactions. All of these elements need to work
together in a manner that enhances convenience, communication, and connection to support learning,
education, and training activities. For example, learners should be able to check the status of their own

4 © ISO/IEC 2011 — All rights reserved
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learning processes and to manage their learning effectively while travelling between locations by using
devices that allow them to connect to an ITLET system (such as an LMS) and related resources in real time.

The five characteristics of learning for learners who move from place to place are as follows: (Jung, 2004)

* The learner is supported in self-directed learning. The Learner is able to process his or her learning
resources and choose the technologies as required. This characteristic focuses on the Nomadicity
Reference Model (NRM) components Learner and Resources.

» Devices and User/System Interfaces enable exchanges to take place between Learner and

—mmmmmmmmmw udy
anytime, anywhere. This characteristic focuses on NRM components Learner and the Envifonment

with the Devices, with User and System Interface enabling activities taking place between these two
components.

* The Learner is supported on demand with instant connectivity. The Learner,can study when needed
and can resume activities while travelling between different locations with devices set up fof network
connection whenever and wherever he or she requires. The primary focus’is on the Learnef and the
ITLET System (if used) or Resources (if used). Other supportive NRM-components are: Deyices, User
and System Interface, and Environment.

» Learner personalization is supported. The Learner can selectsuitable resources to meet reguirements
depending on the interface functionality (e.g., device typeifunctionality), network condition, and
environmental characteristics, etc. The focus for this characteristic is on the Learner. The other
components are supportive, enabling personalization.

* Learners can form learning communities easily:by interacting with other learners, teachers,|and
mentors using wireless network connections.xFhe primary focus for this characteristic is on[linking the
Learner to others through an ITLET system.or Resources. Other components, such as Devjces, User
and System Interface, and Environment.are supportive.

6.2 Implications regarding resources for nomadicity

Legrning where nomadicity is, involved implies that there may be potential changes (e.g., context, locale,
enironment, technical consjderations, etc.). This may impact on learning, education and training| resources.
Sorne implications for consideration have been provided below including:

Resources that ‘are time sensitive, like tests at specific times, may not be suitable if the learner is in
another time zone. The same applies to resources required for learning, education, gnd training
activities\that are based on collaborative learning efforts or require real time communicatipn between
learner-and another role-player in the learning process. The main Nomadicity Refergnce Model
components involved here would be Learner and Resources. Environment, User apd System
Interface, Devices and potentially ITLET system could be involved as well.

R thaot 1 = ¥ bandwidt P fio daota cnand oo, o + ba cirutabla In S eCIfIC
o SOUTCCS—tat rocqunmC—oCan T oaravwict T O Spomot—uata— SpCTU—TTay ot oC—SurtaioiT p

contexts. Environment and Resources would be two of the main components from the Nomadicity
Reference Model involved in this case.

In some cases, there may be restrictions on the timeslots available by the nomadic learner. For
example, students, who are professional sportspersons participating in a contest or a show event or
military people, serving abroad, may have strict schedules. So the duration of a learning unit may not
exceed the duration of these timeslots. Additionally, it may be helpful if interactions can be resumed
at the same point where learners had to discontinue their activity at a previous point in time. Another
restriction may be that the resources the learner needs are available only at given times by the
supplier in the specific environment (e.g., open or business hours, etc.). Here Learner, Resources,
and Environment are key Nomadicity Reference Model components. The other components
potentially may play supportive roles.

© ISO/IEC 2011 — All rights reserved 5
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Resources that require specific input or output (e.g., for technical subjects or language training), may
be more challenging, or may not even be transferable over different points in time and from different
locations. The primary focus would be Learner, Resources, User Interface, and Devices with ITLET
system and System Interface playing supportive roles.

Resource developers and delivery systems for nomadic learners need to consider these implications and
specific solutions may be necessary.

6.3 ITLET systems for nomadicity

Learning within nomadicity also places unique challenges on ITLET systems. About ITLET systems| for
nomadicity| there are further requirements such as:

Participant’s information data should include the ‘nomadic’ aspect. Schedules that provide logistical
information regarding the participant may vary over time and this information may be‘very useful. [For
eXample, mobile phone connections may require phones that follow a regional standard or the usg of
another phone number. Roaming is very expensive, so the use of a local network may be advisgble
for the learner. Nomadicity Reference Model components that are key would be Learner, Deviges,
ITLET system, and Environment.

Participant’s information may be even more important when considefation is given to collaborative
forms of learning that are being used more frequently and may require specific information related to
ngmadicity. Information on the location of a learning partner may-be made public to other learnersg as
well1). In this case, privacy may be a concern that needs to be addressed; however, spegific
implementation recommendations related to privacy are-outside the scope of this Techrical
Specification. Learner and Environment, and ITLET\system are three components from |the
Nomadicity Reference Model that would be relevant.

The participant may be forced to use devices or\user surfaces (e.g., keyboards (Qwerty or Azefty),
signs, foreign language instructions) that he of’she has not used before. This may hamper leafner
inferactions when the learner engages in learning, education or training activities. Learner, Deviges,
and ITLET system would be three important Nomadicity Reference Model elements in this case.

The ITLET system such as an LMS has to record the technical context, where the participart is
working from, and has to deliver-the resources in a didactical and technical format, so the learning
prpcess is not interfered with.:Hére Learner, ITLET system, and Environment are key elements ffom
the Nomadicity Reference Model that may impact on learning.

The inclusion of thesstudent in collaborative forms of learning (for example, in a virtual classropm)
mpy depend on factors such as the learner's time zone, learner's availability at a given time, etq. In
th|s case the Nomadicity Reference Model Learner and ITLET system components would be ey
cgnsiderations.

The ITLET'system, such as an LMS, has to store the resources that could not be delivered due to|the
reptrictions of learning within nomadicity and should offer them automatically, as required by [the
legrner (either at the same point where the learner left off or at a point chosen by the learner) when
the context allows. Resources, ITLET system, Environment, and Learner are Nomadicity Reference
Model components that need to be considered in this situation.

In some countries, research is ongoing regarding integration of ITLET systems using emerging technologies,
such as using LMSs, to support u-learning in ubiquitous environments (e.g., Yun Gyu Kim, 2007). More
information on this is provided in Section B.4.

1) For the growing importance of collaborative learning have a look on: http://christytucker.wordpress.com/. Chris
provides a very interesting blog on developments in e-Learning.
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6.4 Devices for nomadicity

A nomadic learner needs adequate interface support while using portable digital devices, tools, and
technologies with available wireless networks for their learning, education, and training activities. For example,
a nomadic learner may need to use a combination of different mobile devices (e.g., Personal Digital Assistant
(PDA), Tablet PC, Ultra-Mobile PC (UMPC), Smartphone, portable multimedia player (PMP), etc.). These
smaller devices may allow for input using different methods (e.g., display screen with touch input, miniature
keyboard, voice, etc.). Each device has various interface functionalities and thus may impact on the learning,
education or training activity in different ways. It is essential that designers, developers and others involved in
plannlng, |mplement|ng, and evaluatmg the |mpact of devices be aware of the various interface capabilities of
these d ) ) g u ) to be used

shduld be prowded to the manufacturers of these d|ffer|ng devices

In addition to mobile devices, there are various other devices, tools and technologies that can pe used to
sudport learning within nomadic contexts. It is possible that a nomadic learner has ‘an‘ advarftage when
carfying his or her own device, but this is not always the case. The nomadic learner also may use pppropriate
deMlices, tools, and technologies supplied at the learning location by a third party.

6.5 Interfaces for nomadicity
To tonnect the learner to his or her changing environment, specific interfaces will be used. The purpose of the
intdrface is to close the gap between the environment, the ITLET systéem used and the specific|device the
leafner is using or has to use.

1) Administrative interface

Thig has to provide the necessary data to login within thé, specific environment and involves
connectivity

encryption information

device identification

necessary identification systems and data-support systems

integration into the local ITLET system (e.g., LMS system) (if necessary) - localization data
content management system (Resources) to build learning units

2) Jser interface

easy\installation wizard

software check (to ensure all necessary software is available to perform the learning, efucation or
training activity)

online and offline routines so that it is possible to get access to learning units for situations where
internet access is not available (for example please refer to United States use case in Appendix D)

learner data, such as learner's progress, schedule, tests and other tasks to perform and group
integration

download of bandwidth intensive resources like films and large images
providing a comfortable platform to choose learning units out of a “catalogue”, and so on.

This interface may be part of the learners’ tools (see also: Appendix C).

© ISO/IEC 2011 — All rights reserved 7
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6.6 Environment supporting nomadicity

Existing and emerging information technologies may be used to make the learning environment ubiquitous
and to support learners within nomadic contexts. Currently, implementations of these environments are being
studied or researched in different countries. For example

Information may be used to identify or track items (e.g., landmarks, art, products, etc.). The
information may be stored and retrieved remotely (e.g., Radio Frequency ldentification (RFID),
Google Maps for Mobile, Google Goggles, etc.)

ime
Ces,
bed
Play

- Buildings (e.g., residential, commercial, industrial, etc.) may be provided with ubiguitous networking
syistems that are designed and developed to enable data transfer between devices as needed to
ingrease efficiency, effectiveness, and convenience.

- $pecific regions (such as cities and regional corridors) may have enhanced services that proyide
appropriate data and information automatically dependent on user-determined preferences (e.g.| U-
City).

Asuite of specific technologies and devices may be provided in order to perform specific functipns
(for example an 'e-bag' used by children from nomadic/families and is equipped with devices fhat
dgtect the learning environment via Bluetooth automatically and connect the students to the neefled
resources like access points, printers, libraries, etc.)

Mpbile context aware hyper media systems can“provide enhanced and augmented experience$ to
sypport learning, education and training (forcexample information may be supplied on any enabled
dgvice to support learner interactions with museum displays and so on).

6.7 Sonje additional considerations to support nomadic learners

When condidering teaching and learning {6 support learners’ nomadicity, the following considerations shguld
be noted:

Variability in Learners,» Environments, Devices - Due to the transitory nature of learning within
ngmadicity, the relativity of specific place and specific device may be variable over time. In sgme
ingtances, environmental characteristics may become more dominant, while in others the interface
limitations of the\specific device may become more important. Additionally, two learners in the same
enjvironmept :may have completely different requirements to support their learning. The learner an
stbdy using”various interfaces including mobile devices, within different environments such| as
ubiquitous environments, and using different connections. For this characteristic, it should be nated

thatany single element within the nomadicity reference model or any combination of elements may

dc minata_diurina o laorainas oot oty Eor oavanmonl laarnar orafarancac ooy neradarainota 1o o o |S
T Iate UUIIIIB aoartmty uuuvuy T o CAarpriCT o proreromoC oThay— protormmatC—irT o Tt y

environment in which different learners have requested alternative media to support their learning.
These resources in turn may place different requirements on the user interface and the system
interface and be constrained by the functionality of the devices being used by the respective learners.

Pull/Push Service - Learning where nomadicity is involved may necessitate either pull service or
push service. If infrastructure is adequate and environmental conditions are favourable, it is possible
that pull service can be converted into push service. For example, if the learner can connect to the
internet at all times, then the learner may not need to look for any devices and places in order to use
the internet. The learner should also be able to access suitable learning materials at their level from
an ITLET system such as an LMS. This characteristic may be applicable to all technical elements
that support the pull/push service (e.g., ITLET system, system interface, etc.), However, it is

8 © ISO/IEC 2011 — All rights reserved
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essential that first and foremost the system needs to support learner preferences for push/pull

service.

Flexibility - There needs to be flexibility in order to allow for the appropriate level
guidance and to offer ordered information from component level information like mo
delivery methods to other types of information like learning level, feedback, etc.

of learning
bile device

Communication with others - The learner should be able to communicate with other learners,

teachers, and mentors conveniently while mobile.

learning within nomadicity such as achievement of th
recorded regularly to avoid interruptions to service. The information and data gathered w|
system to offer teaching and learning methods appropriate to various levels and requ
different learners.

Feedback — Learners and others (e.g., instructors) may need to receive and respond to f¢
any information regarding the teaching-learning process at anytime fromyanywhere.

Mobility and portability - Mobility (one of the features of a nomadic environment) ang
may impact on learning and will need to be managed effedtively and efficiently t
convenience, communication, and connection.

Relationships among the model elements

Figure 1 above, each element and the relationships’ between the elements for the Nomadicity
el are introduced. These elements or components include different parts that must work in a
seamless manner. Additional information regarding the relationships among the different con
vided below.

rner and Device - Learner can get nformation using interfaces provided through devices,
nologies and access learning resources, data (personal, general) from the ITLET system (
5). In addition, learners can transfer their own data to be saved in an ITLET system (e.g., an
ice should be designed by censidering the resources required, potential environments, specif]
, most importantly interfaces'need to provide learners with convenience, communication, and cq

rner and User Interface - Learner can use various devices and access resources throd
rfaces, which should*be designed by considering personal preferences, accessibility, and
ners.

rface and JTLET system - The role of interface is to support learner interactions with ITLET sys

ered during
should be
Il allow the
rements of

bedback on

| portability
b enhance

Reference
toordinated
ponents is

tools, and
such as an
LMS). So,
C contexts;
nnection.

gh various
privacy of

ems. Data,

ers, and(preferences are received from learners and are transferred through the System Inte
FT system. The ITLET system (such as an LMS) also delivers data to learners through th
tem‘interface that connects to Learners who are using Devices Interfaces and ITLET system

igned while considering several things such as data transmission protocol, connection conditio

i

nis, etc.

face to the
User and
should be

Interface and Resources - Resources are offered to learners through an interface that is used by a device to
interpret learner requirements. Therefore, resources should be designed and developed considering various
conditions that impact on the interface used by the device, tool, or technology such as network speed, screen
size, etc. In addition, interfaces should be designed so that interactivity may be enhanced between learner
and resources, as interactivity can impact the effectiveness and efficiency of learning, education and training

acti

vities.

Resources and ITLET system - Resources should be developed and described using standardized metadata
in order to be more effectively and efficiently managed and to enhance sharing and interoperability with other
systems.
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Environment and Components (learner, device, interface, resources, ITLET system) - All components can be
impacted by environmental considerations such as infrastructure and context.
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Annex A
(informative)

Use cases of nomadicity in e-learning in Germany

A.1 Title

Wellness und Gesundheitstrainer (STB)- trainer for wellness and health (German sports associatig
edycation (vocational training).

A.2 Players

Students (adults), teacher, trainer, tutor, stakeholder: Sports Association (STB):

A.3 Definition

Noinadicity is a type of lifestyle, either private or professional, where the learner changes context
(spatial, temporal) in a more or less unpredictable way.

A.4 Description

is offering vocational training to students all over the state of Baden-Wirttemberg. §
professional or semi-professional athletes, whoe*for competition reasons are moving quite frequently
sedson (also internationally). Their time-schedule is not predictable, since it depends on
schedules and the success of the individual student at the single competition. The course is of
leatning type, where the e-learning parsts are to be delivered during the season.

We| use WBT, Chat, virtual class-room (fixed times), fixed time-slots of 24 hours duration fd
exgmination.

The course is certified-(ISO 9001), so funding by public authorities is possible.

A.%5 Context

Different-types of devices (sometimes there is an Internet-facility on the stadium, sometimes we
sometimes we have to rely on very poor ISDN-connections).

n) - tertiary

of learning

everal are
during the
competition
a blended

r test and

have WAN,

Different time-zones to cover.

Very variable learning times.

A.6 Problems encountered in e-learning for nomadicity lifestyles

A) technical
Connectivity - very important during tests and examination ii. Bandwidth

Technical problems with Modems and similar devices, often in connection with UTMS

© ISO/IEC 2011 — All rights reserved
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Every kind of problems connected with the use of internet, Trojans, worms, denial of service attacks
and so on

The students often lack the capability of dealing with even the simplest of problems (computer
literacy) in IT. So a very expensive system of technological support has to be maintained. The most
used way of contact to this support is by phone.

B) Teaching problems

Need for support (tutorial) at very varying times

Really high differences in learning achievement, due to differing time availability, really hampefing
cqllaborative work

Mptivational problems (feeling 'alone'), which could be solved (partly) by fixed, regular sessipns
within the virtual classroom

Testing is very difficult, due to different devices

A.7 Datq - tables
3 courses yp to now (A fourth has started autumn 2009 with 16 students up-to now.

App. 40 stydents, age from 20 to 45

12 © ISO/IEC 2011 — All rights reserved
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Annex B
(informative)

Use cases of nomadicity environment in Korea

adapting nomadicity environment in school, we should consider various conditions such as infrastructure
wireless network and policies about education with nomadicity, etc.

B.1
Wh

Fol

B.j

Led
res

B.]

Education infrastructure

En ubiquitous infrastructure comes true, nomadicity will be available.

owing are items and roles related infrastructure for adapting nomadicity in schoal.
Learning Management System - To manage lecture, test, curricula’deign, subject counsel jand others
Education Information System - To manage teachers’ work, facilities of school and others related
school operating
School affairs system - To manage and save learners’ personal data and learning data

External education infrastructure - Infrastructure that leatner can use their study such as museum,
library, public offices, etc.

? Organization and policy

rner can use learning resources of school as'well as outside of school, because learner ¢an access
burces anywhere with portable devices and wireless network. Education area will expand more and more.

Teaching-Learning activity organization - To manage and make activity group of variods learning,
learning activities after school and connect between school and social networks

Teaching-Learning study organization - To research and study on teaching-learning method and
learning resources

Educational administration organization - To manage school administration, to plan school curricula,
etc.

School affaifs management organization - To manage school affairs such as learngrs’ grade,
teacherstactivities, etc.

8 Human resource

Human resource refers to those people who are able to help so that learners can use ubiquitous school
environment effectively.

Instructor - Instructors who do teaching-learning activities in school within nomadicity environments.
They must have competency related to nomadicity

Learner - Learners who study within nomadicity environments to access content and achieve
learning outcomes

Assistant instructor - Instructors who support teaching-learning activities
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Promotion of learning — People who help with educational policy and promote teaching-learning
activities can be supported in nomadicity environments

Administration — People who carry out school administrative functions

Parents of learner — People who take care of learners and support learners’ studies

Mentor — People who support learning and activities as a coach or mentor

Experts — Those involved in the research and improvement of teaching and learning within

PP H +
n daltiyuiCity Triviruriticrito

B.4 u-Learning Support System

A Uu-LSS [u-Learning Support System) is defined as a system that provides learners with learning
opportuniti¢s in a ubiquitous environment so that they can learn whenever and whereverthey want. The main
beneficiarigs of u-LSS are learning services providers and learners. In order to supportubiquitous learnjng,
the system| was developed in a way that not only operates within a unit school but the entire learning sppce
where accgss is guaranteed.

The basic framework of u-LSS is composed of six sub-systems:

tepcher support system;

lefirner support system;

administrator support system;

information support system;

cqllaboration support system; and,

cystomization support system.

The six sul}-systems of u-LSS and functiens of each subsystem are described in Table 1.

Table 1— Six'sub-systems of u-LSS and their functions (example)

Sub-pystem

Functions

Teacher sugport system

- assignment

- teacher training, teaching methods
- my page

- prerequisite learning management
- teaching materials management

- scaffolding

- statistical analysis support

- assessment support

- feedback, classroom facility management
- learner management

Learner support system

- assignment

- information on subject matters

- surveys

- reflections, scaffolding

- my page

- assessment

- learning, learning materials, learning styles

14
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Sub-system

Functions

Administrator support
system

- posting on BBS

- teaching & learning status management

- teaching & learning facilities management
- regulations & data management

- user authority management

- distance support

- resources management

- information security and management

- contents & portal site management

Info
sys

rmation support
em

- digital data library

- item bank for assessment

- learning materials per subject matter

- edutainment software per subject matter
- digital library

- metadata search

- sharing best practices

Col
sys

aboration support
em

- messenger & blogs

- forums & discussions

- after-school group teaching

- Q&A

- learning communities

- coaching, feedback

- counselling on learning

- video conferences & chatting
- presentation

- shared whiteboards

- offline support for team activities

Cus
sys

tomization support
em

- revising and adding assessment items
- data sourcing, statistics

- producing presentation materials

- writing reflection jourhals

- making scaffolds

- supporting knowledge DB

- remanufacturing resources

- creating teaching & learning processes
- utilizing tools

© ISO/IEC 2011 — All rights reserved
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Annex C
(informative)

eSchoolbag

An electronic schoolbag is also an important component in building ad hoc classrooms. An eSchoolbag
consists of a number of components, such as the electronic book, parents’ contact book, pencil case and can
be access g

automatically to any environment where the student is Iocated so that it can provide the student withjacgess
to additiondl services (printing, libraries, and so on) without the need for him/her to perform complex actions.
In the eSchoolbag project, they present a vision for school work where everything is done throughithe PPA,
from readinjg and doing exercises to communicating with the students’ parents. While this eSchoolbag project
supports the idea of making digital information accessible outside of the classroom and on the<move, it shquld

also be enfphasized that supplying the students and teachers with a range of technologies to support school
work is important.
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