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Introduction

This part of ISO/IEC TS 29140 provides guidance regarding the use of a learner information model for mob
Iegrning that can be used as a reference by software developers, implementers, instructional designe
trainers, automated systems, and leaming management systems to ensure that learning, education, a
training environments reflect the specific needs of mobile participants. In addition, this part

ISO/IEC TS 29140 provides a definition of mobile learning, and it delineates the relationship between mobi
learning and nomadicity.

As schools, governments, organizations, and businesses around the world design information for access |
mobile devices, there is an increased need to set standards for how information should be designed fi
delivery on mobile devices to support learning, education, and training. This increased need is necessitated t
demand for learning and training materials that can be shared easily between organizations and learners ar
made available to those in any geographical location. Mobile learning has the potential to provide learnel
with enhanced access to information and learning materials, guidance and support from anywhere rather tha
from a specific geographical location at a certain time. When mobile learning is implemented thoughtfully an
well, it potentially may increase efficiency and productivity for learning, education, and training within differer
sectors (e.g. public, private, voluntary). Mobile learning has the potential to provide learners with ne
opportunities to connect with other learners, to interact with instructors, and to co-create collaborative learnin
environments. This is a critical issue for learners who live in remote locations lacking wired connections
Learners living in these remote locations can use mobile technologies with wireless capabilities to connec
with others in different locations. As a result, remote learners might feel less isolated, which could result i
more learners completing their learning, education, or training activities using mobile technologies.

This part of ISO/IEC TS 29140 focuses on a device-centric approach to mobile learning. It acknowledges thi
affordances and limitations of devices to access resources and to support learners participating in activitie!
within information technology for learning, education and training (ITLET) systems. In contrasl
ISO/IEC TS 29140-1 focuses on providing a nomadicity reference model that describes the elements tha
need to be considered when learners are attempting to access resources and complete ITLET systen
activities while moving from location to location. It includes a description of the elements of learning
environments from multiple perspectives. If mobile devices are being used and learners are nomadic, ther
both ISO/IEC TS 29140-1 and this part of ISO/IEC TS 29140 would be consulted. If, on the other hand
learning activities solely involve the use of mobile devices, then only this part of ISO/IEC TS 29140 would be
consulted.

There are a number of research teams in organizations and communities who are
Additionally, work is already in progress in various countries around the world
learning in different contexts, learning while on the move, and the use of handh
Work is in progress on some of these issues at the W3C and the ITU-T. As this wo
to prepare the groundwork to ensure that th.a.design: devalopmer_'n. implementatio
learning within learning, education, and training environments will take place in
flexible, and integrated. In short, mobile techn.ology needs to be seamlessly i
learning activities that are supported by information and communication technol

working on mobile learning.
on related topics such as
eld computers in learning.
rk progresses it is essential
N, and evaluation of mobile
a manner that is seamless,
ntegrated into teaching and
ogy (ICT) in general.
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Indian Standard

INFORMATION TECHNOLOGY FOR LEARNING,
EDUCATION AND TRAINING — NOMADICITY

AND MOBILE TECHNOLOGIES

PART 2 LEARNER INFORMATION MODEL FOR MOBILE LEARNING

1 Scope

This part of ISO/IEC TS 29140 provides a learner information model specific to 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 (LET)
environments reflect the specific needs of mobile participants. Since these needs impact on other
standardization efforts and other work items in LET, a concise view is necessary.

This 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 mobile learning,

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

In addition, this part of ISO/IEC TS 29140 provides some initial guidance regarding the issue of privacy. This
includes ensuring that this part of ISO/IEC TS 29140 does not contravene any privacy requirements.

1.1 Exclusions

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

— In=depin tecnmacal review ol Issues reialed 1o auaplabnny 10 Cullure, language, anda indiviaual needs,
—  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

__ detailed information regarding complementary work within other organizations that might be relevant
(ITU-T, W3C, etc.).
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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
1ISO International Organization for Standardization
ITLET Information Technology for Learning, Education and Training
ITU-T International Telecommunication Union — Telecommunication sector
LET Learning, Education and Training
LMS Learning Management System
LTS learning technology system
W3acC World Wide Web Consortium

5 Examples of mobile learning applications

As the use of mobile devices grows around the world, the infrastructure to support mobile learning is being
improved to allow access anywhere and anytime to learning applications, services, and content. In several
countries, corporate, academic and government organizations are using existing Learning Management
Systems (LMS) to implement and provide support for mobile learning. In some countries connectivity is
sufficient to allow leamers to access learning resources and participate in teaching and learning aclivities
through connecting to networks using mobile devices. There is a shift from wired to wireless connection that
will facilitate the use of mobile technology in leaming.

Mobile learning is being used to improve access to leamning materials and services that will facilitate individual
learning, education, and training from anywhere and at any time. Below are some specific examples of mobile
learning applications.

« i laige geoyraplically dispersed counities, moblle learning is used lo facililate lhe delivery of informaton
and learning materials to learners in any geographic location. Universities are developing digital
repositories that have courses that link to learning resources, allowing learners to access course materials
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 second language
while they work at the same time. Organizations are converting courses for mobile delivery. These allow
independent learning and the convenience of learning.

« Organizations are converting courses for mobile delivery for the convenience of leaming at a time and
place that meets individual learners' needs.

« 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,

» 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 intemet, particularly new foreign workers needing ESL training to enter the workforce, adult
jearners needing skills update and others who might want easy access o grammar training. This
project is summarized in Annex D;
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terials from anywhere and at anytime. A

reference ;"ﬁ.ﬂ::a nge of digital resources and library
), digital reference center (DRC),

and journal databases. Thig

o Allow mobile learners to access learning and
Mobile Library (M-library) website, for example, provides .
services, including digital reading room (DRR, e-course T ine
digital thesis and project room (DTPR), Help centre, SOOKCH) GNP
project is summarized in Annex D;

o Support interactions with an intelligent software agent capable afiade:gg?gcg)ort;ﬁgh;ml;!?gm
mobile computing environment. The agent can search for a conversion T aianct Mobile e
format and convert the course materials automatically. The agent IS ey Uterial the client wish 2
device capabilities. In order for the server to know what type of cours‘v: t:n?dware cababiftag o?smt‘)
receive, the client needs to provide information on the software an i bout thei biliti »
device to the server. However, devices do not normally carry any information 800 F Copaupnes
This project is summarized in Annex D.

6 Learner information for mobile learning

ired learning materials infrastructure and support
obile learning is similar to learner information for
rt mobile learning in different situations that may

Information about the learner is used to determine how requ
are all tailored for mobile learning. Learner information for m

e-learning. Additional learner information is required to suppo = 2
reflect contextual elements such as the mobility of the learner and the nature of the surrounding environment

(e.g., infrastructure to support ubiguitous learning). As noted by several leading resegrchefs in !he ﬁgld. the
use of mobile devices to support mobile learning may be considered along different dimensions including the
mobility of the learner and the embeddedness of the learner in the real environment or in context. In e-learning
with desktop or notebook computers, the learner mobility and embeddedness are low. In mobile learning,
learner mobility and embeddedness are high (Lyytien & Yoo, 2002). To adequately support mobile learners
engaged in learning, education, and training activities, information technology systems need to consider the
specific context of the mobile learner with respect to dimensions such as mobility, embeddedness, learner
preferences, content, device capabilities, and coordination.

Mobile learning provides flexibility for learning since it enables learning facilitated by a diversity of mobile
devices. Mobile learning content is delivered in chunks and the mobile device can allow for synchronous,
spontaneous interactions. In mobile learning the learner is always connected and learning is networked
because of the connectivity of the mobile device (Cobcroft, 2006). Due to the limitations of e-learning where
the learner may be tied to one wired location, learning may occur in simulated environments. Mobile learning
provides learners with opportunities to learn outside of the classroom since the learner can learn from
anywhere and at any time. Organizations use both e-learning and mobile learning; however, mobile learning
provides more flexibility to learn and allows improved communications between learners and between leamners
and teachers. Further information is provided in clauses 6.2 and 6.3 regarding elements that are common to
potn e-learning and mobile learning and elements hat are unique. However, there will be unique leamer
information elements for mobile learning, which are identified in clauses 6.2 and 6.3.

6.1 Learner information model for mobile learning

During the review of Use Cases provided, certain elements were identifi :

elements to support learners and others were identified as optional. A r::rzsd:gi?gdn;u::mun} recommendzg
reviewed is provided in Annex D. Following the review, common aspects were i dﬂntiﬁeds ng f0 the use c'asfor
the learner information model for mobile leaming (see Figure 1 below). The learner Ian ﬂ?.m the baSIfSthe
model. Other aspects that are part of the model and impact on learner experience | 3[ i e canter 08
coordination, connectivity. Minimum recommended elements have been identified include content, device,
submitted. These elements are identified in clause 6.2. Each minimum reco led based on the use cases
included under the relevant aspect of the learner information model for mog:lﬂ'iﬂnded element has been
optional elements included in clause 6.3 that have been grouped under the mlamdz;ming. There are also
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Figure 1 — Learner information model for mobile learning

It should be noted that the optional elements subclause is not exhaustive, and is further expanded in clause
6.4 Dimensions for optimal learner experience. ldeally, the elements within each aspect of the learner
information model for mobile learning may be viewed as dimensions that when considered holistically can
assist in providing an optimal experience for learners engaged in mobile learning activities. It should be noted
that mobile leaming activities are inherently dynamic. connectivity can change during sessions. learner
preferences for presentation may change depending on external factors such as noise in the surrounding
environment, or internal factors such as fatigue. Although in-depth details regarding privacy are beyond the
scope of this Technical Specification, several elements have been noted as possibly having potential privacy
issues. Further discussion regarding possible technical solutions to these potential privacy issues currently is
not included in this Technical Specification, but may be included in future editions, or in companion standards

or technical reports.
6.2 Minimum recommended learner information

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

Minimum recommended Description ,
learner information

LEARNER

i that the learner
6.2.1 L This includes username and password so
il g 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

learner is located so that the learner can apply the
i information in the appropriate context, and in a manner that

is consistent with the specific situation of the learner.

NOTE: There may be privacy
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 leamer progressing in the learning process?

NOTE: There may be privacy
considerations regarding the
recommended use of this
element. The information may be
restricted to those who have
specific 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 language or the language that is being
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” ferred
information may be restricted to | language. ey
those who have specific roles

within the IT system.
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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

6.2.8

Connection speed”

data.

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 connection speed, the
learner should not be required to access large amounts of

6.3 Optional learner information

There are optional learner information elements that may be considered in mobile learning systems to support

learners. These op

tional learner information elements are are given in Table 2. The optional elements with an

asterisk (*) are specific to mobile learning. The other elements apply to both mobile learning and e-learning.

NOTE

performance is discussed in clause 6.4.

Table 2 is not exhaustive. Additional optional learner information that contributes to optimal mobile learner

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

Optional learner information

Description

LEARNE

R

6.3.1

Learning style of the learner

NOTE: There may be privacy considerations
renarding 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

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,

Knowing the learner academic background could
help to ensure that the appropriate content is
presented to the learner at the right time and
level.

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.
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CONNECTIVITY

The electrical capabilities of the geographical |

6.3.5 Electrical capabilities* learner must be known so that the
location of the ice can be given to the learner to

appropriate dev
aggass the information.
COORDINATION
- ide the ability to allow the learner with access
6.3.6 Coordmatloin of other access (e.g., tir?:lor.;-. peers, or educators for help while
tutor, peer, instructor) learning if needed.

i identification of the group to which the learner
6.3.7 Learning group belongs so that communities of learners can be

formed. J

6.4 Dimensions for optimal learner experience

The information about the learner is used to determine how learing materials are developed, delivered and
rendered for mobile learning. As noted above, it is the learner and the learner experience that is kgy to the
success of mobile learning activities. The following subclauses provide additional details and describe how
mobile learning materials should be designed and developed based on the learner information and to meet
the needs of the learner. All of the aspects of the learner information model for mobile learning are discussed
and suggestions are provided to ensure an optimal learner experience. The information is organized using the

dimensions proposed by Goh and Kinshuk (2005).

The following design elements should be considered when designing learning materials for mobile learning.

» Learning is self-directed where the learner controls the speed of the leamning.

» Learning is ubiquitous where learning can take place anywhere and at any time.

= Leamning, education, and training activities need to be supported reliably and with seamless connectivity.

= Build a learning community to support the collaborative work of learners who feel comfortable working in
qroups.

6.4.1 Learner dimension

As noted above there are certain minimum recommended learner elemen ;
designers, implementers, and others. Is that should be considered by

« Learner identification — This is used to uniquely identify the |
provided to learning resources. It includes a username andfgasswoer‘:mar so that appropriate access 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 t
and could be in different geographic locations at different umh::urrent context of the leamer who is mobile

» Learner history — This involves the previous learning activi
were attained. : ties of the learner and the learning levels that

« Learning needs - The learning outcomes the mobil
would like to achieve.

« Learner progress — Information regarding how the learner js
Progressing in the e
aring process
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Language of the learner — The learner should be able to access learning materials in her or his first
language or in the language that is being learned. If the learning materials are not available in different
:anguages, ideally the system should enable translation of the learning materials to the learner’s preferred
anguage.

Additional optional learner elements are provided below.

L]

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 may 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 styles of the learner. For example, if the learner has a refleclive
style, then the mobile learning delivery system should use asynchronous communication to allow learners
to reflect before they respond to comments and questions. Different learners have different learning styles
and some learners may be more visual while others may be verbal.

Learner academic background — Before the appropriate content is provided to the learner, it may be
helpful if the content is provided at the right level. Having information related to learner academic
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 considered
during the learning process. For example, if the learner requires that text is presented on a high contrast
background, then the mobile device should meet the display and delivery requirements of the learner.

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

6.4.2 Content dimension for individual learner needs

The content dimension suggests that the system should have capabilities for organizing and selecting the
appropriate content and for delivering content according to the learning situation so that learner needs are met.

Optional information elements for content that support learners in mobile learning situations are listed below.

Course module - Courses may be delivered in the form of modules. The modules are then broken down
into smaller chunks based on the learning objectives in the modules. Modularizing courses can allow
learners to complete a small segment of a course before moving on to other segments. Identifying content
with course modules can help with monitoring learner progress through content and with delivery of

appropiiaie contenl

Granularity level - Mobile learning materials may be developed in chunks to allow for flexibility in delivery
for the learner. Learning materials are often packaged in manageable interconnected chunks to allow
learners to access a small segment of a lesson at a time. This can make learning easier on mobile
devices and learners may get a sense of accomplishment after completing each linked segment of a
lesson. Information should be chunked in segments of appropriate and meaningful size to facilitate

cognitive processing.

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 leaming 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 capabilities 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,
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« Pedagogy - Identification of the pedagogical basis for content may help in the dalwei:.,yvg]t,?:anéb T
learning needs of mobile learners. For example, pedagogical considerations mcaﬁym Altern. tlu i
learning content to support social constructivist approaches taieswning. | g esi papsiii
behaviourist approach could be used to reinforce the development of fundamenta kntaow e:iig;eres%ﬁ:m for
application in an activity. Cognitive approaches could be used to develop learmner metaceg =

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 minimum recommended information for device is listed below.

« 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 rgcommended lnfc_on'nation can be linked
to other optional elements listed below to provide an optimal experience for the mobile learner.

Suggested optional information elements for device are provided below.

« Presentation capability - Designers of materials for mobile devices should use presentation strategies to
enable leamers to mentally process the materials efficiently. Of primary concern are questions rege_:fdtng
presentation capability to support content being used. Does the device have the presentation capability to
support the display of the size and portability of the content being used? Due to the small input and output
components of mobile technology, there are design implications for learning materials for mobile learning.
For example, rather than scrolling through information on the screen, users of mobile technology should
be able to go directly to the information and move back and forth with ease. To compensate for the small
screen size on mobile technology, learning strategies should use rich medium to convey the message to
the learner. For example, rather than present information in textual format, graphics and pictures can be
used in such a way to convey the message using the least amount of text. To present procedures and real
life situations, video clips can be used to present real life simulations to the learner. Pictures and graphics
can be used as overviews to give learners the big picture pefore they go into the details of the information.
Eor the active learners, information can be presented on the mobile device and then the opportunity given
for the learner to apply the information. For the 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
presenting information in a linear, textual format to a more graphical and hypertext format. The information
can be presented in the form of a concept map or network diagram. A concept map or a network diagram
can be used to show the important concepts in the information and the relationship between the concepts
falier Lall _pn-:an.—.:nl. i-lliullllcl'llu-fl i a lt:al:.lul.iullllal. i addiiun W le above design slralegies, Uaines
need to design learning material for just in time access and immediate application since learners on the
job may need to acquire knowledge and skills for immediate application.

. Interface - The interface for mobile devices should adapt to the learner rather ' to
adapt to the interface. The interface can be graphical and should present Fimitetg?:f;?glgggg ct;:e‘#eea;n;;en
to prevent information overload. The mobile learning system should have some built-in intelligence 10
anticipate what the learner will do next and then provide the appropriate information and 5: ractive
activities. A good interface for learner access should reduce information overload b =6 |ntg e
concepts on one screen or organizing the information in the form of concept rr? . ly p@se:;: mgverall
structure of the information and then presenting the details by linking to other aps to give the © —
the interface should also use good navigational strategies to allow learne sclraens. At the same fglﬂr;
between displays. The interface to the mobile technology should be appro riatrs foo move back and :
intelligent software systems should be developed to customize the l“teffacz fOI?indri\midg_:wﬁual learners an

al learners.

. Privacy - The mobile learning system should protect the priva
the capability of monitoring where the learner is located as‘;he igrz:-e;:,n:;s since the system may ha'u:?r
'« doing without the learner being aware of being monitored (Kindberg & < around and what the leame’
storage of information may be needed to support adaptive interactions i arton, 2000). The transfer a"
the same time, the transfer and storage of this information neadam s intended to enhance learning-

‘ to res
use of security and authentication in order to protect privac pect the privacy of the learner.
Y is beyond the sco, i jcal
pe of this Techn

10
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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 learnin tem to pre
access to information. p - T oo 5

« Operational capability - Learners should be able to access learning materials in context in both formal
and infoj'nal 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 thq gxpgrience 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

The cqnneclivity dimension requires that the system should have the capability of deciding which mode of
operation is best suited for the connectivity condition.

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

. f‘:onnectlon 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 connection speed, the learner should not be
required to access large amounts of data.

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

« Electrical capabilities - The electrical capabilities of the geographical location of the learner should be
known so that the appropriate device can be given to the learner to access the information.

. 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 technologies
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 the learner to
interact and obtain feedback from others involved in the learning process and efficiently isolate the content,
presentation, navigation and interaction components and subsequently integrale them seamlessly and

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

. 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).

« Learning group — |dentification of the group to which the learner belongs so that communities of learners

can be formed.

i he specific
. Presentation integration - Mobile learning materials should be integrated for delivery on t
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.

« 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.

1"
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ion of content an
« Navigation — Seamless navigation for the individual learner requires ;?o'gﬂr::?z:perisnce and 2:::::;};?
activities in a manner that respects the different levels gfc:eta"}f,;b:amger content and learning activities.
Al ' igati ided to ;
ternative navigation pathways may need to be prov display preferences, etc.).

depending on the individual learner elements (e.g., learner

7 Additional considerations

re becoming more sophisticated. At the same time,

Mobile devices have been around for many years but a
penaisdily ok : i : learners find that th

there re limitat obile devices. For example, some [ ! e

T e e e keyboard too small for entering information. To help

screen size is small when reading information and the :
with these limitations, researcherg are developing mobile devices with virtual screens a?d keyboards which
will help to overcome some of these challenges and limitations. Since there are more learners around the
world today with mobile devices compared to desktop computers, it is crucial that standards be developed for
design and delivery of information on mobile devices to make the learning process seamless and transparent
for the learner.

ry on mobile devices should be suitable for

At the same time, the learning materials developed for delive \ .
d for mobile devices should apply to different

different cultures and contexts. For example, standards develope: | ;
cultures since wireless mobile technology allows anyone from anywhere to access learning materials. Also,
there should be standards for mobile learning that apply in different contexts. For example, it may be helpful to

have guidelines or standards regarding the design of information for access while working off-site in the field.

There are other groups and committees undertaking work related to mobile learning who may be interested in
this Technical Specification. These groups and committees include: Open Mobile Alliance, the W3C
Ubiquitous Web Applications group (formerly the Device Independence Working Group) and the JTC1 Special
Working Group on Accessibility. Further work is required to ensure integration with these efforts.

As learners move from one place to the next, they should be able to use computing devices and
communication technology to access information and learning materials from anywhere and at anytime.
Having the ability to access and use computers from anywhere is referred to as nomadic computing. This
gives learners the ability to access information and learning materials from anywhere and at anytime and will
facilitate mobile learning, which also is referred to as “learning on-the-go". The use of mobile computing
devices to access learning materials must be transparent to the learner and at the same time support their
specific learning needs. For nomads, the infrastructure must be in place to make sure there is access to
learning materials and support as learners move from one geographic location to the next. To allow
transparent access of learning materials from anywhere, international standards specific to and supportive of
learner needs for nomadicity and mobile learning must be in place.

12
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Annex B
(informative)

Background information

A questionnaire was developed to review the definitions for mobile learning and nomaqicity and to gather
information on mobile and nomadic learning around the world. The questionnaire was distributed to several
countries. Information in this part of ISO/IEC TS 29140 includes the information received from those who
responded and feedback received from the WG3 National Bodies at the WG3 meetings. Below is the
questionnaire that was distributed to collect the information on mobile and nomadic learning around the world.

ISO /IEC JTC1 SC36 WG3

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

Document Name: <WG3_207 nomadicity_mobile_questionnaire.doc>

Document Title: Questionnaire on scenarios for and essential characteristics of nomadic learning and mobile
learning

Version: 2.0

Date: 2007-11-01

Dear colleagues,

The goal of the nomadicity and mobile leaming project is to prepare : ) ,
that will describe the needs and requirements of nomadic Iezmgrs aﬁdT:-‘_ﬁP;r;:;a; as%iczgﬁaggz
of the elements of learning environments from multiple perspectives (e Eiad r':" 2
academic, government, etc.). It will also include the leamer information s ecﬁ“lc t“s E;; 'I'
learning that can be used as a reference by software developers, implemenfers \ ;D n':n n'-.er
designers, and others to ensure that learning, education, and training environ , instructiona
the specific needs of mobile learners. ments to reflect

In order to move forward with our work, we are inviting Nati : o
Organizations (NBLOs) to provide scenarios for and essesrlrlial é?l!:rlalmioql:s and Liaison
learning and mobile learning. ristics of nomadic

Contributors are asked to complete the questionnaire below. Ple
questionnaire by email to the WG3 Convener Bernard Blandin: bbl::;irzetuczss;?fur completed

IIhe deadline for submission: 15" of January 2008

14
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Please provide your documentation based on the following framework

Contact Person (Name and E-Mail):

Name of the Organization:

e

Address:

example tertiary educational  institution,

Primary function or activities or | (For )
¢ { t department, corporation.)

business: governmen

1. Nomadic Learning
ort needed to provide a rich set of

It has been suggested that nomadicity ‘refers to the system supp g
capabilities 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). There 3’;9 currently several
approaches in different countries to nomadicity within learning, education, and training. ncreasingly, people

e.q.. workers, students, etc.), are required to acce t a nomadic lifestyle, which ‘may involve changing
(e.g ), are req . astructure. In addition, new technologies

geographic location, time zone, and technological surrounding infr
that support nomadic learners are being developed and implemented.

For the questions below, we ask that you consider the characteristics and needs of the learner who requires
technologies to support their learning as they move from place to place. Some examples may include students
who access their course materials on a virtual hard drive or server that is accessible from anywhere in the
world, corporate learners who use mobile devices to complete assessments within a Learning Management
System (LMS) learning module, government employees from different geographic locations who share and
collaboratively develop policy documents across different time zones.

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

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

1.3 Does your country have existing frameworks or standards for “nomadic learning™? If yes, please attach
details of the frameworks or standards for “nomadic learning” that exist in vour country.

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

15 Based on nomadic learning 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 X ;

location or movement” [ISO/IEC 2382-36:2005 (E/F), 36.01.05]. Hoiixbﬁwietgievﬁfs and not constralnedinb:'

and within JTC1 SC36 itself (e.g., 36N1349, German presentation Wyh: bbb i dl.mmand

36N1288) several different definitions of mobile learning have been nggsig%é 36N1357, 36N1330, il
. Recognizing that there

several approaches in different countries to mobile learni ; :
understanding of mobile learning. ng, additional information is needed to harmonize oUf

For the questions below, we ask that you consider the characteristi
Slics

mobile devices to support their learning. Scenarios may includ and needs of the learner who Usé®

e learners who engage in activities:

16
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Use cases submitted by National Bodies

A total of 3 use cases
ISO/IEC TS 29140,

have been submitted from Canada to assist WG3 in preparing this part of

Use
Case

Submitted
by

Description

Target Group

Technologies

1 Canada

This use case is
applicable to adults from
different cultures. The
Mobile learning ESL
Project provides anyone
needing assistance with
remedial grammar to
complete interactive
lessons and exercises
so that they can improve
themselves to function
in the workplace.
Students can brush up
on their English when
they are waiting for a
bus, or whenever they
want to review
grammar. The project
provides grammar
lessons with Interactive
exercises o 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 all other
who might want easy
access to grammar
training.

Adults in the
workforce or
adults who want
to improve their
English.

Mobile phones,

object database

internet
connectivity, access to a learning

2 Canada

M-library allows adults
from anywhere around
the world to access the
library  catalog and
reading matetialsd fr::hm

ywhere aroun e
::ﬂd. The mobile
learner will need to
access learning and

Students who
want to access
library materials
and the library
catalogue from
anywhere
around

world.

the

Mobile phones,
variety of mobile devices.

PDAs, and a
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