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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotech

nical

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 Tiaison with TSO and TEC, also take part in the work. Tn the field of inform
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, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.

adopted by the joint technical committee are circulated to national bodies for(voting. Publicatig
tional Standard requires approval by at least 75 % of the national bodies casting a vote.

rcumstances, particularly when there is an urgent market requirement-for such documents, the
committee may decide to publish an ISO/IEC Technical Spécification (ISO/IEC TS),
5 an agreement between the members of the joint technical\committee and is accepte
n if it is approved by 2/3 of the members of the committee casting-a vote.

C TS is reviewed after three years in order to decide whether it will be confirmed for a further
ised to become an International Standard, or withdrawn. If the ISO/IEC TS is confirmed,

ation

task of the joint technical committee is to prepare International Standards. Draft Internafional

n as

joint
vhich
i for

hree
it is

again after a further three years, at which time it_must either be transformed into an Internafional

pr be withdrawn.

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

S 29140-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techng
ittee SC 36, Information technology for learning, education and training.

S 29140 consists of the follewing parts, under the general title Information technology for lear
and training — Nomadicity .and mobile technologies:

(- Nomadicity refereneg model

: Learner information model for mobile learning

atent

logy,

ning,
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This part of ISO/IEC TS 29140 provides guidance regarding the use of a learner information model for mobile
learning that can be used as a reference by software developers, implementers, instructional designers,
trainers, automated systems, and learning management systems to ensure that learning, education, and

training environments reflect the specific needs of mobile participants.

In addition, th

is part of

ISO/IEC TS 29140 provides a definition of mobile learning, and it delineates the relationship between mobile
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schools, governments, organizations, and businesses around the world design informatien for
pile devices, there is an increased need to set standards for how information should”be d
very on mobile devices to support learning, education, and training. This increased need is nece
hand for learning and training materials that can be shared easily between orgapizations and |g
e available to those in any geographical location. Mobile learning has the_poatential to provi

enhanced access to information and learning materials, guidance and support from anywhere
h a specific geographical location at a certain time. When mobile learning-is' implemented thou

tors (e.g. public, private, voluntary). Mobile learning has the pgtential to provide learners
ortunities to connect with other learners, to interact with instructors,;»and to co-create collaborat
ironments. This is a critical issue for learners who live in remote locations lacking wired ¢
rners living in these remote locations can use mobile techhologies with wireless capabilities
others in different locations. As a result, remote learners,might feel less isolated, which col
e learners completing their learning, education, or training activities using mobile technologies.

5 part of ISO/IEC TS 29140 focuses on a device=centric approach to mobile learning. It acknoy
rdances and limitations of devices to access ¢esources and to support learners participating
in information technology for learning, »education and training (ITLET) systems. Iy
/IEC TS 29140-1 focuses on providing a-‘nomadicity reference model that describes the elg
d to be considered when learners are, attempting to access resources and complete ITL
vities while moving from location :t@”location. It includes a description of the elements
ironments from multiple perspectives. If mobile devices are being used and learners are nor
n ISO/IEC TS 29140-1 and thisipart of ISO/IEC TS 29140 would be consulted. If, on the ¢

sulted.

re are a number of research teams in organizations and communities who are working on mob
itionally, work is (@lready in progress in various countries around the world on related topi
ning in different_contexts, learning while on the move, and the use of handheld computers
rk is in progress on some of these issues at the W3C and the ITU-T. As this work progresses it
repare the. groundwork to ensure that the design, development, implementation, and evaluatio
ning within learning, education, and training environments will take place in a manner that is
ble,/and integrated. In short, mobile technology needs to be seamlessly integrated into te

ning -activities that are supported by information and communication technology (ICT) in general.
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TECHNICAL SPECIFICATION

ISO/IEC TS 29140-2:2011(E)

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

Part 2:
Learner information model for mobile learning
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1.1

The

Scope

d as a reference by software developers, implementers, instructional designers, trainers,

ironments reflect the specific needs of mobile participants. Since{ these needs impac
ndardization efforts and other work items in LET, a concise view is necessary.

5 part of ISO/IEC TS 29140 provides
a definition of mobile learning that is appropriate for all sectors’in LET,

the description of the learner information model for mebile learning,

environments.

Exclusions

scope of this part of ISO/IECTS 29140 does not include the following:

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

authentication.

1.2 _Areas not currently addressed

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

in-depth details regarding privacy,

accessibility, and

5 part of ISO/IEC TS 29140 provides a learner information model specific to mobile learning {hat can be

automated

fems, and learning management systems to ensure that learning, ,education, and traiping (LET)

on other

specific learner information that supports learners engaged in mobile learning activities in LET

ddition, this part of ISO/IEC TS 29140 provides some initial guidance regarding the issue of pfivacy. This
udes ensuring that this part of ISO/IEC;TS 29140 does not contravene any privacy requirements.

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

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

(ITU-T, W3C, etc.).
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2 Normative references

No normative references are cited.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

learner information

recorded

NOTE
(teachers,

[ISO/IEC
3.2

learning
acquisitio
[ISO/IEC

3.3

learning technology system

LTS

information technology system used in the delivery and management of learning

3.4

mobile learning

learning
NOTE

3.5

nomadicity

tendency

EXAMPLE
another en

[ISO/IEC

3.6

ubiquitoys learning
learning lhat is-stimulated and supported through diverse channels and always readily accessible

nformation associated with fearners and used by tearning technofogy systems |

Learner information may be created, stored, retrieved, used, etc., by learning technology systems,. indivi
earners, etc.), and other entities.

P382-36:2008 (36.07.01)]

h of knowledge, skills or attitudes

P382-36:2008 (36.01.01)]

ising information and communication technologies in mobile contexts

Other definitions reviewed during the devélopment of this definition of mobile learning are included in Ann

pf a person, or a group of people, to move from one location to another with relative frequency

The learner has to.access the learning materials from different locations, varying time zones and
vironment during a single learning episode.

'S 29140-1 (312)]

duals

ex C.

vithin

4 Abbreviated terms

DRC

DRR

DTPR

ESL

digital reference centre
digital reading room
digital thesis and project room

English as a Second Language

© ISO/IEC 2011 — All rights reserved
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ICT information and communication technology

IEEE Institute of Electrical and Electronics Engineers, Inc.

IMS IMS Global Learning Consortium, Inc.

IEC International Electrotechnical Commission

ISO International Organization for Standardization

ITLEL Information Technology for | earning Fducation and Training

ITY-T International Telecommunication Union — Telecommunication sector

LET Learning, Education and Training

LMB Learning Management System

LTS learning technology system

W3C World Wide Web Consortium

5 | Examples of mobile learning applications

As fthe use of mobile devices grows around the world, the-infrastructure to support mobile learnipg is being
imgdroved to allow access anywhere and anytime to fearning applications, services, and content| In several
countries, corporate, academic and government organizations are using existing Learning Management
Syqtems (LMS) to implement and provide suppert for mobile learning. In some countries corfnectivity is
sufficient to allow learners to access learning.resources and participate in teaching and learnirl]g activities

thra
will

Mo
lea
lea

facilitate the use of mobile technology.inilearning.

bile learning is being used to improyve access to learning materials and services that will facilitat
ning, education, and training fronT anywhere and at any time. Below are some specific example
ning applications.

In large geographically dispersed countries, mobile learning is used to facilitate the delivery of
and learning materials to learners in any geographic location. Universities are develo
repositories that-have courses that link to learning resources, allowing learners to access cours
from anywhere and at any time using a variety of technologies, including mobile technology.
Mobile learning is being used to train immigrants who require language instruction in a secon
while they,work at the same time. Organizations are converting courses for mobile delivery. T
independent learning and the convenience of learning.

Organizations are converting courses for mobile delivery for the convenience of learning at

ugh connecting to networks using mobile devices. There is a shift from wired to wireless connpection that

e individual
s of mobile

information
bing digital
e materials

d language
hese allow

a time and

place that meets individual learners' needs.

©IS

Mobile learning applications are being used to

o Send daily information from university to student;

o Gather immediate feedback and response data from students using mobile phones as part of a
classroom response system;

o Assess learner’s level of understanding or skills, associated with rich media content;

o Browse videos of recorded lectures;

o Support Problem-Based or Collaborative Learning in real situations, such as exploring museums or
cities to find out relevant information to solve a given problem;

o Provide grammar lessons with interactive exercises to anyone with a mobile device that can access

the internet, particularly new foreign workers needing ESL training to enter the workforce, adult
learners needing skills update and others who might want easy access to grammar training. This

project is summarized in Annex D;

O/IEC 2011 — All rights reserved
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o Allow mobile learners to access learning and reference materials from anywhere and at anytime. A
Mobile Library (M-library) website, for example, provides a wide range of digital resources and library
services, including digital reading room (DRR, e-course reserve), digital reference center (DRC),
digital thesis and project room (DTPR), Help centre, search engine, and journal databases. This

pr

oject is summarized in Annex D;

o Support interactions with an intelligent software agent capable of adapting to the heterogeneous
mobile computing environment. The agent can search for a conversion tool according to the desired
format and convert the course materials automatically. The agent is able to understand mobile clients’
device capabilities. In order for the server to know what type of course material the client wishes to
receive, the client needs to provide information on the software and hardware capabilities of the
device to the server. However, devices do not normally carry any information about their capabilities.

6 Lear

Informatig

are all tailored for mobile learning. Learner information for mobile learning is similar to)learner informatig

e-learning

reflect coptextual elements such as the mobility of the learner and the nature of the surrounding environ

(e.g., infra
use of md
mobility o
with desk|
learner m
engaged
specific ¢
preferenc

Mobile le
devices.

spontanegus interactions. In mobile learning the, learner is always connected and learning is netwq

because
the learnd
provides
anywhere

provides more flexibility to learn and allews improved communications between learners and between lea

and teach

both e-learning and mobile learning and elements that are unique. However, there will be unique le

informatio

6.1 Les

This project is summarized in Annex D.

ner information for mobile learning
n about the learner is used to determine how required learning materials infrastructure and su
. Additional learner information is required to support mobile learning in different situations that|

structure to support ubiquitous learning). As noted by several leading/researchers in the field
bile devices to support mobile learning may be considered alongdifféerent dimensions includin
the learner and the embeddedness of the learner in the real environment or in context. In e-lea
tfop or notebook computers, the learner mobility and embeddedness are low. In mobile lear
pbility and embeddedness are high (Lyytien & Yoo, 2002):To adequately support mobile lea
n learning, education, and training activities, information technology systems need to consid¢
bntext of the mobile learner with respect to dimensions such as mobility, embeddedness, le
ps, content, device capabilities, and coordination.

brning provides flexibility for learning since it ‘'enables learning facilitated by a diversity of m
bf the connectivity of the mobile device {Cobcroft, 2006). Due to the limitations of e-learning w
r may be tied to one wired location,\learning may occur in simulated environments. Mobile lea
earners with opportunities to learn outside of the classroom since the learner can learn
and at any time. Organizations use both e-learning and mobile learning; however, mobile lea
ers. Further information is_provided in clauses 6.2 and 6.3 regarding elements that are comm

n elements for mopile-learning, which are identified in clauses 6.2 and 6.3.

rner information model for mobile learning

During th

review (ofyUse Cases provided, certain elements were identified as being minimum recomme

bport
n for
may
ment
, the
j the
rning
hing,
ners
r the
hrner

obile

Mobile learning content is delivered in chutiKs and the mobile device can allow for synchronous,

rked
here
rning
from
rning
ners
bN to
rner

nded

elements [to support learners and others were identified as optional. A more detailed listing of the use dases

reviewed |s provided in Annex D. Following the review, common aspects were identified and form the bas

s for

the learngriinformation model for mobile learning (see Figure 1 below). The learner is at the center of the

model. Other aspects that are part of the model and impact on learner experience include content, device,
coordination, connectivity. Minimum recommended elements have been identified based on the use cases
submitted. These elements are identified in clause 6.2. Each minimum recommended element has been
included under the relevant aspect of the learner information model for mobile learning. There are also

optional e

lements included in clause 6.3 that have been grouped under the related aspect.
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Mobile Leaming Support Systems

i

DEVICE
CONTENT DIMENSIONS
FOR OPTIMAL
LEARNER
LEARNER EXPERIENCE
COORDINATION CONNECTIVITY

:
o

If MOBILE LEARNING SUPPORT SYSTEMS |
| ACCESSIBILITY |

IN-DEPTH DETAILS REGARDING PRIVACY |
| (Not included in ISO/IEC 28140-2

—_—— e O/

Figure 1 — Learner information model for mobile learning

hould be noted that the optional eléments subclause is not exhaustive, and is further expande
Dimensions for optimal learnér-experience. ldeally, the elements within each aspect of

rmation model for mobile |earning may be viewed as dimensions that when considered holi
ist in providing an optimal-experience for learners engaged in mobile learning activities. It shou
mobile learning activities are inherently dynamic, connectivity can change during sessio
ferences for presentation may change depending on external factors such as noise in the s
ironment, or internal factors such as fatigue. Although in-depth details regarding privacy are
pe of this Technical Specification, several elements have been noted as possibly having poter

bchnical'reports.

Minimum recommended learner information

d in clause
he learner
stically can
d be noted
ns, learner
urrounding
beyond the
tial privacy
currently is

included in/his Technical Specification, but may be included in future editions, or in companion standards

Based on a review of use cases outlined in Annex D, there are minimum recommended learner information
elements that must be considered in mobile learning systems to support learners. These minimum
recommended learner information elements are given in Table 1. The recommended elements with an
asterisk (*) are specific to mobile learning. The other elements apply to both mobile learning and e-learning.

©IS
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Table 1 — Minimum recommended elements — Learner information model for mobile learning

Minimum recommended oy
. - Description
learner information
LEARNER
6.2.1 Learner identification This includes username and password so that the learner
can access the information from anywhere and anytime.
6.2.2 Geographical location of | As the learner is mobile, it is important to know where the
the learner* learner is located so that the learner can apply the
information in the appropriate context, and in a manner that
NOTE: There may be privacy is consistent with the specific situation of the learner)
considerations regarding the
recommended use of this
element. Location settings may
be used to determine surrounding
infrastructure support for the
purposes of coordination of
information.
6.2.3 Learner history Previous learning activities{of the learner and the learning
levels that were attained:
NOTE: There may be privacy
considerations regarding the
recommended use of this
element. Learner history
information is specific information
relevant to support adaptive
interactions between the learner
and the IT system.
6.2.4 Learning needs The learning outcomes the mobile learning is intended to
support and the learner would like to achieve.
6.2.5 Learner progress How is the learner progressing in the learning process?
NOTE: There may.be.privacy
considerations régarding the
recommended, use of this
element. The information may be
restricted/to those who have
spegific roles within the IT system.
6.2.6 Language of the learner The learner should be able to access learning materials in
her or his first Inngnqgn aorthe Inngnngn that is hning
NOTE: There may be privacy learned. If the learning materials are not available in
considerations regarding the different languages, ideally the system should enable
optional use of this element. The | translation of the learning materials to the learner's preferred
information may be restricted to language.
those who have specific roles
within the IT system.

© ISO/IEC 2011 — All rights reserved
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Minimum recommended

learner information Description
DEVICE
6.2.7 Type of device being The system must know the type of mobile device the learner
used* is using so that the information can be formatted for the
specific device.
CONNECTIVITY
| I
6.2.8 Connection speed* The speed of the connectivity so that information.can be
downloaded to the learner in an efficient manner. For
example, if the learner has a slow connectign,speed| the
learner should not be required to access-large amounts of
data.
6.3 Optional learner information
Thare are optional learner information elements that may be considered in mobile learning systemg to support
leatners. These optional learner information elements are are given-in Table 2. The optional elemgnts with an
asterisk (*) are specific to mobile learning. The other elements @pply to both mobile learning and e-learning.

NOTE

performance is discussed in clause 6.4.

Table 2 — Optional elements - learner information model for mobile learning

Table 2 is not exhaustive. Additional optional learnét, information that contributes to optimal mpbile learner

Optional learner information

Description

LEARNER

3.1

Learning style of the\learner

NOTE: There may be privacy considerations
regarding the optional use of this element. The
information may.be restricted to those who have
specific roles,within the IT system.

If the learning style of the learner is known, then
the system could suggest learning activities
based on the learner’s learning style.

6.3.2 Learner academic background Knowing the learner academic backgrouyind could

help to ensure that the appropriate content is
NOTE: There may be privacy considerations presented to the learner at the right tim¢ and
regarding the optional use of this element. The level.
information may be restricted to those who have
specific roles within the IT system.

6.3.3 Learner display preferences* Before the correct mobile device is given to the
learner, the learner display preferences must be
known. For example, if the learner requires that
text is presented on a high contrast background,
then the mobile device must meet the display and
delivery requirements of the learner.

6.3.4 Motivation level of the learner Motivation level of the learner to learn in a

situation that requires mobility or the use of a
mobile device.

© ISO/IEC 2011 — All rights reserved
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CONNECTIVITY

6.3.5

Electrical capabilities* The electrical capabilities of the geographical
location of the learner must be known so that t
appropriate device can be given to the learner
access the information.

he
to

COORDINATION

6.3.6

P = 4 P )\ to-tutore neare or aduecatorsfor-halo-whila
tutor, peer, mMmstructor) tO-HHOFSPeers;- e eatcators+or-Rep-Wwhhe
learning if needed.

Coordination of other access (e.g., Provide the ability to allow the learner with access

6.3.7

Learning group Identification of the group to which the.learner
belongs so that communities of learners can b
formed.

6.4 Din

The inforr
rendered
success (¢
mobile learning materials should be designed and developed based on the learner information and to
the needs
and suggéstions are provided to ensure an optimal learner experience. The information is organized usin
dimensior

The follow

6.41 Le

As noted
designers

Learn
Learn
Learn

Build
group|

Learn
provig

hensions for optimal learner experience

hation about the learner is used to determine how learning materials are developed, delivered
for mobile learning. As noted above, it is the learner and the-learner experience that is key t
f mobile learning activities. The following subclauses proyide-additional details and describe

of the learner. All of the aspects of the learner information model for mobile learning are discu
s proposed by Goh and Kinshuk (2005).
ing design elements should be considered when designing learning materials for mobile learnin

ng is self-directed where the learner conirols the speed of the learning.
ng is ubiquitous where learning can take place anywhere and at any time.
ng, education, and training activities need to be supported reliably and with seamless connectiv

A learning community to support the collaborative work of learners who feel comfortable worki
S.

arner dimension

above there are certain minimum recommended learner elements that should be considerg
implementers, and others.

er identification — This is used to uniquely identify the learner so that appropriate acce
ed’foearning resources. It includes a username and password.

and
b the
how
meet
ssed
y the

ity.

ng in

d by

5S IS

Geographical location of the learner - It is important to know the geographical location of the learner so
that the appropriate learning activities can be presented in the current context of the learner who is mobile
and could be in different geographic locations at different times.

Learner history — This involves the previous learning activities of the learner and the learning levels that
were attained.

Learning needs — The learning outcomes the mobile learning is intended to support and the learner

would

like to achieve.

Learner progress — Information regarding how the learner is progressing in the learning process.
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Language of the learner — The learner should be able to access learning materials in her
language or in the language that is being learned. If the learning materials are not available

languages, ideally the system should enable translation of the learning materials to the learner’

language.

Additional optional learner elements are provided below.

or his first
in different
s preferred

Learning style of the learner — It is important to know the learning style of the learner since different

learners have different learning styles and some learners may be more visual while others ma

y be verbal

(Mayer & Massa, 2003). The right learning content and services that are provided to the learner in mobile

learning would depend on the learning stvles of the learner. For example, if the learner has

reflective

6.4

The
apq

Opfional information elements for contentthat support learners in mobile learning situations are listg

style, then the mobile learning delivery system should use asynchronous communication to all
to reflect before they respond to comments and questions. Different learners have different lea
and some learners may be more visual while others may be verbal.

Learner academic background — Before the appropriate content is provided to.the learner
helpful if the content is provided at the right level. Having information related to learne
background could help to determine the right level of information to provide to'the learner.

Learner display preferences - Individual learners have specific preferences that should be
during the learning process. For example, if the learner requires that text is presented on a hi
background, then the mobile device should meet the display and delivery requirements of the le

Motivation of the learner - Learner motivation can impact.pesitively or negatively on learning
Technologies need to support learner motivation to impact‘positively on learning outcomes. He
learning materials should use strategies to continually motivate and engage learners.

2 Content dimension for individual learner neéeds

bw learners
ning styles

it may be
academic

considered
gh contrast
arner.

outcomes.
hce, mobile

content dimension suggests that the systeni\should have capabilities for organizing and seglecting the

ropriate content and for delivering content.according to the learning situation so that learner ne¢

bds are met.

ed below.

Course module - Courses may®e delivered in the form of modules. The modules are then bifoken down

into smaller chunks based on._the learning objectives in the modules. Modularizing courses
learners to complete a small\segment of a course before moving on to other segments. Identify
with course modules can’help with monitoring learner progress through content and with
appropriate content.

Granularity level="Mobile learning materials may be developed in chunks to allow for flexibility
for the learnér..Learning materials are often packaged in manageable interconnected chun
learners to)access a small segment of a lesson at a time. This can make learning easier
devices(and learners may get a sense of accomplishment after completing each linked se
lesson=Information should be chunked in segments of appropriate and meaningful size
cognitive processing.

can allow
ing content
delivery of

in delivery
ks to allow
on mobile
hbment of a
lo facilitate

Sequencing - Mobile learning materials need to be sequenced appropriately in order to provide access to

materials in a manner that is consistent with the needs of the learner.

Multimedia - Mobile devices should have multimedia capabilities to meet the needs of those with different
learning styles and accessibility requirements. Recent research studies have shown the benefits of the
use of mobile phones with multimedia capabilities in language learning. Researchers are currently
investigating the use of voice input for mobile devices to improve efficiency when inputting data into
mobile devices. For example, voice input may be supportive for use in learning activities related to field
work in engineering and science and in a range of learning situations, especially language learning.

Learning materials should be presented in multimedia formats to capitalize on the capabil

ities of the

mobile device. For example, video segments can be presented to deliver rich information segments and

audio will allow learners to listen to information anytime and anywhere.

© ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=62a5a63aa1c8a720717583cb62e5d806

ISO/IEC TS 29140-2:2011(E)

Pedagogy — Identification of the pedagogical basis for content may help in the delivery of content to meet
learning needs of mobile learners. For example, pedagogical considerations may involve structuring of
learning content to support social constructivist approaches to learning activities. Alternatively, a
behaviourist approach could be used to reinforce the development of fundamental knowledge required for
application in an activity. Cognitive approaches could be used to develop learner metacognitive skills.

6.4.3 Device capability dimension to maximize the use of the mobile device

The device capability dimension suggests that the adaptation framework should have the capability for
identifying and utilizing some or all of the device capabilities.

The minin|1um recommended information for device is listed below.

Suggested optional information elements for device are provided below.

10

Type |of device being used — The system should know the type of mobile device the learner|is using so
that the information can be formatted to the specific device. This recommended information can be linked
to other optional elements listed below to provide an optimal experience for the mobile learner.

Presgntation capability - Designers of materials for mobile devices should use presentation strategies to
enablge learners to mentally process the materials efficiently. Of primary cancgern are questions regarding
preseptation capability to support content being used. Does the device have the presentation capabiljty to
suppqrt the display of the size and portability of the content being used? 'Due to the small input and oputput
comppnents of mobile technology, there are design implications for<téarning materials for mobile learning.
For example, rather than scrolling through information on the screen, users of mobile technology should
be abje to go directly to the information and move back and forth’' with ease. To compensate for the $mall
screef size on mobile technology, learning strategies should use rich medium to convey the message to
the leprner. For example, rather than present informatiok/in” textual format, graphics and pictures cgn be
used |n such a way to convey the message using the least amount of text. To present procedures and real
life sifuations, video clips can be used to present reallife simulations to the learner. Pictures and graphics
can bg used as overviews to give learners the big-picture before they go into the details of the inform;tion.

For the active learners, information can be presented on the mobile device and then the opportunity given
learner to apply the information. Forsthe creative learners, there should be opportunities to apply
the information in real life applications so-that they go beyond what was presented. When designing
learning materials for access by mobile devices, educators and trainers need to move away [from
presepting information in a linear, textual format to a more graphical and hypertext format. The information
can bp presented in the form of a.concept map or network diagram. A concept map or a network diagram
can b used to show the impoftant concepts in the information and the relationship between the cong¢epts
ratherl than present information in a textual format. In addition to the above design strategies, trajners
need fto design learning.material for just in time access and immediate application since learners oh the
job may need to acquirerknowledge and skills for immediate application.

ce - The interface for mobile devices should adapt to the learner rather than requiring the learrjer to
adapf|to the interface. The interface can be graphical and should present limited information on the sgreen
to prgvent_information overload. The mobile learning system should have some built-in intelligeng¢e to
anticipate \what the learner will do next and then provide the appropriate information and intergctive
activifies’™ /A good interface for learner access should reduce information overload by presenting|less
concepls on one screen or organizing the information in the form of concept maps to give the overall
structure of the information and then presenting the details by linking to other screens. At the same time,
the interface should also use good navigational strategies to allow learners to move back and forth
between displays. The interface to the mobile technology should be appropriate for individual learners and
intelligent software systems should be developed to customize the interface for individual learners.

Privacy - The mobile learning system should protect the privacy of learners since the system may have
the capability of monitoring where the learner is located as the learner moves around and what the learner
is doing without the learner being aware of being monitored (Kindberg & Barton, 2000). The transfer and
storage of information may be needed to support adaptive interactions intended to enhance learning. At
the same time, the transfer and storage of this information needs to respect the privacy of the learner. The
use of security and authentication in order to protect privacy is beyond the scope of this Technical
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Specification. However, items that require consideration with respect to privacy have been noted above.
Proper security and authentication should be provided by the learning system to prevent unauthorized
access to information.

o Operational capability - Learners should be able to access learning materials in context in both formal
and informal learning settings. For example, if a learner is using a piece of equipment in a remote
geographic location and would like to learn more about the equipment, the learner should be able to
access information relating to the equipment. The operational capabilities of the mobile device may impact
on the experience and outcomes experienced by the learner. Additionally, it is helpful if the operational
capability minimizes typing required by the learner because the keyboard on mobile devices is very small.
To make input more user-friendly, pointing or voice input capability can be used to minimize typing.

6.4/4 Connectivity dimension to perform at different connection speeds

Tha connectivity dimension requires that the system should have the capability of deciding whi¢gh mode of
opgration is best suited for the connectivity condition.

The minimum Recommended connectivity information to support optimal learner-experience is proyided below.

e |Connection speed — The speed of the connectivity so that information"ean be downloaded tofthe learner
in an efficient manner. For example, if the learner has a slow connection speed, the learner shpuld not be
required to access large amounts of data.

Opfional information elements to support optimal learner experience are provided below.

o |Electrical capabilities - The electrical capabilities of the-geographical location of the learnef should be
known so that the appropriate device can be given t@ the learner to access the information.

o |Real-time or online mode - The mobile learner'may access content or participate in learning activities
either in real-time (synchronous) or in an online-mode that is asynchronous.

+ |Integration with other technologies -\Mobile technologies need to interoperate with other tg¢chnologies
to enable the seamless provision of.learning resources to the learner.

6.4/5 Coordination

The coordination dimension requires that the system should have the capability of allowing thg learner to
intdract and obtain feedback-from others involved in the learning process and efficiently isolate the content,
pregentation, navigationtand interaction components and subsequently integrate them seamnjlessly and
effgctively.

The optional coordination elements to support mobile learners are provided below.

e |Coordination of other access (e.g., tutor, peer, instructor) — Provide the ability to allow [the learner
access. to tutors, peers, or educators for help while learning if needed. In ubiquitous learning there should
be, ways for identifying the specific learning collaborators, appropriate learning content and required
learning services in the right place at the right time (Yang, 2006)

e Learning group — Identification of the group to which the learner belongs so that communities of learners
can be formed.

e Presentation integration - Mobile learning materials should be integrated for delivery on the specific
mobile device being used by the learner. The system should check the type of device and then format the
learning materials for learners’ specific devices.

o Interactivity — The content and learner activities need to be coordinated to provide the appropriate level
of interactivity for the individual learner and others involved in the learning process.
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o Navigation — Seamless navigation for the individual learner requires coordination of content and learning

activities in a manner that respects the different levels of learner background experience and expe

rtise.

Alternative navigation pathways may need to be provided to the same content and learning activities,

depending on the individual learner elements (e.g., learner display preferences, etc.).

7 Additional considerations

Mobile devices have been around for many years but are becoming more sophisticated. At the same time,
there remain limitations and challenges when using mobile devices. For example, some learners find that the

screen S|ze |s smaII when reading information and the keyboard too smaII for entering information. To
with these—tim F rh—-vifttat-sereens—ane ,
will help fo overcome some of these challenges and I|m|tat|ons Smce there are more Iearners aroun
world today with mobile devices compared to desktop computers, it is crucial that standards be develope
design and delivery of information on mobile devices to make the learning process seamless and transp
for the legrner.

At the same time, the learning materials developed for delivery on mobile devices should be suitabl
different dultures and contexts. For example, standards developed for mobile devices should apply to diff
cultures since wireless mobile technology allows anyone from anywhere to accesS-earning materials.

there sholild be standards for mobile learning that apply in different contexts. For example, it may be help|
have guidelines or standards regarding the design of information for access while working off-site in the fi

There aref other groups and committees undertaking work related to mobile)learning who may be interest
this Technical Specification. These groups and committees include? Open Mobile Alliance, the
Ubiquitous Web Applications group (formerly the Device Independence Working Group) and the JTC1 Sp
Working Group on Accessibility. Further work is required to ensuré integration with these efforts.

As learngrs move from one place to the next, they should be able to use computing devices
communigation technology to access information and, learning materials from anywhere and at any
Having thie ability to access and use computers from_anywhere is referred to as nomadic computing.
gives learpers the ability to access information and ledrning materials from anywhere and at anytime an
facilitate mobile learning, which also is referred to~as “learning on-the-go”. The use of mobile comp
devices t¢ access learning materials must be transparent to the learner and at the same time support
specific lgarning needs. For nomads, the inftastructure must be in place to make sure there is acce
learning materials and support as learnérs move from one geographic location to the next. To
transpareft access of learning materials.from anywhere, international standards specific to and supporti
learner ngeds for nomadicity and mobile’learning must be in place.
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Annex A
(informative)

Referencing Explanatory Report (RER)

Project Editors’ Notes

Thgincoming bth edition of the JICT Directives {see JIN72TZF has a new Annex N WRICh|requires a
"Rdference Explanatory Report” (RER) to be provided for each "Referenced Specification (RS)ito be provided.

It wiill be useful to keep these "RERs" and include them in an "Informative Annex".

Hetfe is the RER for the RS contained in this CD ballot document.

||RER #01:

RS| Title: IMS GLC Inc. IMS Learner Information Profile (LIP), Version 1.0 and Version
1.0.1

RS|Rationale: [The IMS GLC Inc. Learner Information~Profile (LIP) serves as a de facto

standard for developers and organiZations within the eLearning community.
[This Technical Specification refers\to the IMS GLC Inc. de facto standard
and extends the LIP to identifyselements that are recommended and optignal
to support mobile learning aclivities.

RS|Market Acceptance:|The RS has full market acceptance.

RS| Transformation intoCurrently there are no plans to transform this RS to an IS. This particplar
an |IS: [Technical Spegcification is focused on extending the referenced specification
specifically foer,mobile learning contexts.

RS|Referencing: This RS-is publicly and freely available and maintained by IMS GLC |nc.
See < http://www.imsglobal.org/profiles/index.html >.

Note: [[here currently is an agreement between ISO and IMS GLC Inc. regarding
Learner Information Package Accessibility for LIP (ACCCLIP) and the |MS
AccessforAll Metadata. This agreement was necessary to move forward yith
work on the multipart standard ISO/IEC 24751.
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Annex B
(informative)

Background information

A questionnaire was developed to review the definitions for mobile learning and nomadicity and to gather
information on mobile and nomadic learning around the world. The questionnaire was distributed to several
countries [ Thformation in this part ol ISO/IEC TS 29140 includes the information received from those|who
respondeqgl and feedback received from the WG3 National Bodies at the WG3 meetings. Below i§ the
questionnpire that was distributed to collect the information on mobile and nomadic learning around'the wprld.

ISO /IEC JTC1 SC36 WG3

Questionnaire on scenarios for
and essential characteristics of
nomadic learning and mobile fearning

Documernt Name: <WG3_207_nomadicity_mobile_questionnaire,doc>

Documernt Title: Questionnaire on scenarios for and essential characteristics of nomadic learning and mpobile
learning

Version: .0

Date: 2047-11-01

Dear colleagues,

The goal of thesnomadicity and mobile learning project is to prepare a Technical Specification
thit will descfibe the needs and requirements of nomadic learners and involves a description
off the elements of learning environments from multiple perspectives (e.g., business,
agademic, government, etc.). It will also include the learner information specific to mobile
leprhing that can be used as a reference by software developers, implementers, instructional
desigrers,and-otherstoensure—thattearnmy;education,and-trammgenvironmentstoreftect
the specific needs of mobile learners.

In order to move forward with our work, we are inviting National Bodies and Liaison
Organizations (NBLOs) to provide scenarios for and essential characteristics of nomadic
learning and mobile learning.

Contributors are asked to complete the questionnaire below. Please return your completed
questionnaire by email to the WG3 Convener Bernard Blandin: bblandin@cesi.fr

The deadline for submission: 15" of January 2008
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If anyone has any questions on completing the Questionnaire that they should contact the
Project Co-Editor, Dr. Mohamed Ally at e-mail address:

mohameda@athabascau.ca

Answer the questions from the perspective of your country or your JTC1/SC36 mirror
committee.

WAC2 aomabara aanll onolh o ik P AaLEOa—aR acapntiial baraptarictioa oraovadad  ond th o
TV OO THCTITIOCTS v artarty STt SCCTTaimo S arta oSSt oriarattcTStuo S proviaoUr—arta these

will form the basis for WG3 work on nomadicity and mobile learning.

THANK YOU FOR YOUR CONTRIBUTION!

© ISO/IEC 2011 — All rights reserved
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Please provide your documentation based on the following framework

Contact Person (Name and E-Mail):

Name of the Organization:

Address:

Primary function or activities or | (For example, tertiary educational institution,
business: government department, corporation.)

1. Nomadic Learning

It has bgen suggested that nomadicity “refers to the system support needed to provide a rich sgt of
capabilitigs and services to the nomad”, also referred to as the infrastructure, as this, person “moves |from
place to |place in a transparent and convenient form” (Kleinrock, 1996). Thére are currently sejeral
approachegs in different countries to nomadicity within learning, education, and.training. Increasingly, pgople
(e.g., workers, students, etc.), are required to accept a nomadic lifestyle, \which may involve changing
geograph|c location, time zone, and technological surrounding infrastructurev’In addition, new technolgpgies
that supprt nomadic learners are being developed and implemented.

For the quiestions below, we ask that you consider the characteristies.and needs of the learner who requires
technologjes to support their learning as they move from place to{place. Some examples may include students
who acceps their course materials on a virtual hard drive or.Sefver that is accessible from anywhere in the
world, cofporate learners who use mobile devices to complete assessments within a Learning Management
System (ILMS) learning module, government employees, ftom different geographic locations who sharg and
collaboratjvely develop policy documents across different'time zones.

1.1 How|is “nomadic learning” being implemented in your country? Please provide some examplgs or
scengrios of “nomadic learning” in your country.

1.2 Whal infrastructure exists in your country to support “nomadic learning”?

1.3 Doeq your country have existing:frameworks or standards for “homadic learning”? If yes, please aftach
details of the frameworks or standards for “nomadic learning” that exist in your country.

1.4 Whal are some characteristics that a “nomadic learning” system must have to meet learners’ nepds?
What should a “nomadic learning” system provide for learners?

1.5 Basdd on nomadielearning that is within your own country, what is your definition for “nomadic learning”?

2. Mobile-learning

It has been suggested that mobile learning is “e-learning facilitated by mobile devices and not constrained by
location or movement” [ISO/IEC 2382-36:2005 (E/F), 36.01.05]. However, within different research domains,
and within JTC1 SC36 itself (e.g., 36N1349, German presentation Wuhan 2006, 36N1357, 36N1330, and
36N1288) several different definitions of mobile learning have been proposed. Recognizing that there are
several approaches in different countries to mobile learning, additional information is needed to harmonize our
understanding of mobile learning.

For the questions below, we ask that you consider the characteristics and needs of the learner who uses
mobile devices to support their learning. Scenarios may include learners who engage in activities:

16 © ISO/IEC 2011 — Al rights reserved


https://iecnorm.com/api/?name=62a5a63aa1c8a720717583cb62e5d806

ISO/IEC TS 29140-2:2011(E)

— within one geographic location and at one time (for example, using mobile devices to demonstrate the
principles of germ transmission to young students in the classroom);

— in one geographic location across different timespans (for example, using GIS handheld units to gather
data for a series of fieldtrips for a Forensic Anthropology class);

— occurring in different geographic locations at the same time (for example learners at a museum access
multimedia information regarding exhibits from different locations and communicate and compare
information with their colleagues/co-learners synchronously);

ocourrina-acrosediffarant timacnance (far avamnla aatharina anviranmantal dAatg 0 track oh nges over
HHHRg—a6FeSS—aHereRt—HeSpPaRs—tor—exapre—game g e AroRmehitar—aata—to—ta6—6rd g

time); and
— | many others ...

2.1 How is “mobile learning” being implemented in your country? Please provide some examples or
scenarios of “mobile learning” in your country.

2.2| What infrastructure exists in your country to support “mobile learning”?

2.3| Does your country have existing frameworks or standards for “mobile learning”? If yes, plgase attach
details of the frameworks or standards for “mobile learning” that exist in your country.

2.4 What are some characteristics that “mobile learning” must«tiave to meet learners’ needs? What are the
features that mobile devices must have for use in “mobile learning”? What should “mobile learning”
provide for learners?

2.5| Based on mobile learning that is within your own_country, what is your definition for “mobile legrning”?

2.6| Does your country differentiate between "e-learning" and "mobile learning"? If so, how?

3. | Additional Information Relevant to Nomadic Learning and Mobile Learning

Plepse use this section to provide additional information that will help to understand the scendrios and/or
chgracteristics you have provided. For example, please provide additional website links, definitipns, and/or
other documentation.
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Many oth

Annex C
(informative)

Other definitions of mobile learning

er definitions of mobile learning were suggested. These include:

M-learnin

Mobile L
experienc

) 1S e-learning with the Treedom 1o change location while learning (WG 1/NUUc0)

barning — "Learning using mobile and wireless technologies to enhance consistent)lea
e and to facilitate learner's nomadicity across different contexts" (National Body of China)

Mobile learning is the delivery of electronic learning materials on mobile computing devices to allow ag

from anyw

m-learnin

here and at anytime (Ally, 2004).

) can be defined as learning using mobile and wireless computing technologies in a way to pro

learners’ mobility and nomadicity nature (Shon, 2008).

M-learnin

M-learnin
(PDAs), o

Mobile Lg
facilitate t
Tin., & Sc

) is e-learning through mobile computational devices (Trifonova & Goldfarb, 2006).

j is learning that takes place via such wireless devices as cell phones, personal digital assis
I laptop computers (Shon, 2008)

arning — "Use of mobile devices such as mobilephones, handhelds, PDAs, iPhone 3G, €
raining, teaching and learning and to access electronic learning resources." (Ally, M., McGreg
hafer, S., 2009)

rning
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mote
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