
    

 
 
 

  

M-learning 
 

  

 
 
Why m-learning? 
Mobile anthropology 
Mobile content and applications 
Mobile design 
Mobile distribution 
Mobile devices 
Evaluation 
Conclusion 
Appendix - Research 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

by Donald Clark, Epic Epic 

52 Old Steine 

Brighton, BN1 1NH 

United Kingdom 

 

marketing@epic.co.uk 

www.epic.co.uk 

 

t: +44 (0) 1273 728686 

f: +44 (0) 1273 821567 
 

 

mailto:marketing@epic.co.uk
http://www.epic.co.uk/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All rights reserved. You agree that by downloading and accessing this 
publication that no part of it maybe reproduced, stored in a retrieval 
system or transmitted in any form or by any means without the prior 
written permission of Epic. Full acknowledgement of author and source 
must be given. 

 
 
©2006 Epic Reproduction without written permission is strictly forbidden 
 

 - 2 - An Epic White Paper 
 



Contents 
 

Mobile learning 4 
What is m-learning? 4 
Personal, portable and powerful 7 
Whatever, wherever, whenever 8 
What are the issues? 9 
Mobile anthropology 10 
Learning in non-places 10 
Use 11 
Second order use 12 
Abuse 12 
Gossip 13 
Psychological limitations 13 
Mobile content and applications 15 
Lifestyle content 16 
Learning content 18 
Diagnosis and self-assessment 20 
Performance support 20 
Collaboration 21 
Reinforcement 21 
Mobile devices 22 
Types of device 22 
Device limitations 23 
Selecting device(s) 27 
Convergence 31 
Mobile design 32 
Content and display 32 
Mobile devices and accessibility 33 
Mobile distribution 34 
Evaluation 36 
Return On Investment (ROI) 36 
Focus group 38 
Impact study 39 
Conclusion 40 
Appendix 1 – M-learning research projects 42 
Other Epic e-learning white papers 50 
 

 

 
 
©2006 Epic Reproduction without written permission is strictly forbidden 
 

 - 3 - An Epic White Paper 
 



Mobile learning 

What is m-learning? 

m-learning (mobile learning), or nomadic learning, is 

learning on the move. We are no strangers to this 

concept. Witness the airport bookshops that groan with 

the weight of management books and business 

magazines. In an increasingly busy world, where time is 

precious, the ability to learn and reflect on the move is 

often a welcome respite from the pressured workplace. 

Most learning already takes place outside the normal 

structure of training and courses. This is estimated to be 

a 4:1 ratio with 80% of learning taking place informally 

outside of the delivery of formal courses. It’s largely on 

the job, but also in places away from the workplace, at 

home or increasingly on the move. Our ability to work at 

a distance and become more mobile has been fuelled by 

the use of mobile technology. It also allows us to learn on 

the move. 

There is a specific group, senior managers, who find it 

difficult to take time out for formal training. They are 

usually intrinsically motivated, self-starters, who feel they 

can learn without any extrinsic motivational push. These 

are the people who buy management books in transitory 

places such as railway stations and airports. Sales staff is 

another mobile group, spending significant amounts of 

time on the move, and being paid to do so. In the UK, 

banks, pharmaceutical companies and the Ministry of 

Defence have already started mobile learning. 

Just as interesting are the many young people who have 

taken to mobile technology with a vengeance.  In the UK 

nine out of every ten secondary school children have a 

mobile. Even more astonishing is the one in four 7-10 

year olds who have a mobile. We shall see later how m-

learning at school age is being researched, especially for 

those who don’t do well in the system. Of course, with 

 
 
©2006 Epic Reproduction without written permission is strictly forbidden 
 

 - 4 - An Epic White Paper 
 



every hope comes a fear; happy slapping, mugging and 

health risks to name just a few. On the whole, however, 

there seems to be some hope that this technology can be 

a valuable accelerator in learning. 

The BBC is experimenting with these devices, SAT tests 

can be delivered and scored with feedback on mobile 

devices, maths and science courses are using them to 

gather and analyse data, teachers are using them for 

attendance and other administrative functions. In higher 

education, universities such as Duke are giving all new 

students an iPod pre-loaded with lectures, language 

learning content and orientation information. M-learning is 

also being used for straight lecture delivery in Germany. 

Museums are already using podcasting and mobile 

devices to enhance museum visits. You can pre-plan by 

downloading background information from the web, get 

location-specific content and even collaborate with others. 

Language learning is also beginning to use these devices 

for location-specific learning with phrases and other 

services at your fingertips when you’re in a foreign 

restaurant, railway station or hotel. 

Even novels are being read on mobiles. Better screens, 

automatic page-flipping and the convenience of getting 

what you want, when you want is driving the ebook 

market in Japan. Bunko Yomihodai (All the Paperbacks 

You Can Read) is a site that has over 150 titles and has 

50,000 subscribers. Authors such as Yoshi are writing 

short novels making their name with this enovel genre. 

He writes for teenage girls, many of whom never read 

books and has the advantage of altering the instalments 

in response to site hits or emails from fans. His enovel 

Deep Love is now a film and the paper version has topped 

2.5 million in sales.  

With the phenomenal success of mobile phones, 

Blackberries, PDAs, MP3 players, portable games consoles 

and media players, we must explore how these devices 
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will impact learning, as they surely will. Learn a language 

while exercising in the gym, learn while commuting, cram 

for the exam on the way to school, there’s no shortage of 

possibilities, possibilities that have to be turned into 

realities.  
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Personal, portable and powerful 

Mobile devices are unique in being a personal, portable 

and powerful computer and communications devices. 

Learning is a personal issue in that personal motivation 

matters. You learn when you want to learn. Mobile 

devices may offer solutions to these motivational drives 

as they provide instant access to an unlimited world of 

knowledge, learning and support. 

These devices are truly portable; light and ergonomically 

designed to slip into your pocket. The mobile telephone as 

a palm-top computer with email, music playback, radio, 

games, audio recording and an in-built camera is upon us. 

The next generation of workers will have been using a 

mobile device for years, with skills in searching through 

databases of numbers, web browsing and fast SMS 

messaging. 

They are also truly personal – whether it’s a mobile, 

PDA, MP3 player or Blackberry, your device is your 

device. Inside your mobile is a SIM card with the details 

of that device and as the device was designed for mobile 

telephony it has in-built billing. PDA and MP3 player 

compatibility with your home or office PC is now the norm 

with quick and easy synchronisation and downloads. 

The power of these devices in terms of storage and 

functionality is simply astonishing. An iPod holds more 

music than you are ever likely to need and flash cards add 

Gigabytes of storage to mobiles and PDAs. But the real 

power of mobile devices comes from the freedom it gives 

the learner from the tyranny of time and location. 

Motivation can be sustained through accessibility to 

content via mobile devices at all times. This gives you the 

opportunity to learn when you want with a device that, 

unlike a PC, is literally with you all of the time. With new 

generation, high-bandwidth ‘always on’ mobile devices, 

access to e-learning, learning support and web resources 

will be immediate. 
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Whatever, wherever, whenever 

For the first time in our history, technology can deliver on 

an age-old problem in learning. That problem is 

reinforcement. We know one thing for sure in learning - 

we forget things really quickly. Without reinforcement or 

practice, the decay from short-term memory is quick. 

Repetition is therefore the most powerful of factors in the 

effectiveness of learning. We also know that if we space 

that repetition over time, we significantly minimise that 

forgetting.  

At last we have the means to deliver content, 

participation and regular reinforcement to learners 

whatever they want, wherever they are, whenever they 

want it. 

If you get stuck, or want something quickly answered, 

Google can be on hand. If learners lack the opportunity to 

practice, mobile devices give you the chance to practice 

at times when you are travelling or have some spare time 

to kill, whether at home, work or in the gym. As a 

reinforcement device it is almost perfect. You can repeat 

the learning until it is shunted from short to long-term 

memory. 

The traditional classroom course never could, and never 

will, deliver reinforcement. As long as the classroom 

remains the core delivery mechanism for learning, the 

lack of reinforcement will continue to lead to the rapid 

decay of knowledge and skills on huge scale. It effectively 

renders a lot of training redundant. 

Powerful, personal, portable, mobile devices have the 

promise to deliver on reinforcement. In the same way 

that music was freed from the limitations of the concert 

hall through radio, record, tapes, CDs and ultimately 

portable devices such as the walkman, portable disc 

players, iPods and MP3 players, so could learning be freed 

from the confines of a fixed place and time.  

That’s the promise, but what are the issues? 
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What are the issues? 

Of course nothing is ever that simple. Mobile technology 

is recent and still evolving. The technology is changing, 

we are using that technology in ways undreamt of by 

their inventors, the anthropology of mobile use shows 

that it is enhancing our lives on one hand, and annoying 

the hell out of us on the other. So we must make some 

effort to understand the context before we shove out 

content.  

There are several other important questions that need 

answers before we leap into using this technology for 

learning. 

What is the anthropology of mobile use? 

Will people learn on the move? 

What sort of learning will they use on the move? 

What devices can be used to learn on the move? 

What are the limitations of these devices? 

How do we choose the best device? 

Will these devices converge into one? 

How do we design content for these devices? 

How do we deliver the content to these devices? 

How do we evaluate m-learning? 

What research is being done into m-learning? 

Answers to these questions are not easy as the 

technology is moving fast and there is little in the way of 

solid research. This paper attempts to answer these 

questions in such a way that one can plan for, pilot or 

implement an m-learning project.  
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Mobile anthropology 

Learning in non-places 

Marc Augé, a French anthropologist, in his book, Non-

Places: An Introduction To An Anthropology Of 

Supermodernity, studies transitory places. He makes a 

distinction between places and non-places. Non-places are 

air, rail and motorway routes including airports, railway 

stations, motorway stops and hotels. These he sees as 

refuges, places where one can retreat into oneself and 

find privacy and solitude. In an age where time has to be 

managed, these places become opportunities for 

reflection and learning. 

Non-places have a number of features that make them 

conducive to learning. In a train or plane, someone else is 

responsible for your comfort and safety. You are free from 

distractions, meetings and interruptions. It is quiet and 

you are on your own, often for a long period of time. 

These are good conditions for learning. They are the 

conditions that libraries strive for. In some of these 

places, there is one condition that makes a non-place 

even better than a library – you have no escape.  

If there is a role for the mobile device in learning, this is 

perhaps where it will be most likely used. Airport lounges 

and train carriages already resound with the sound of 

mobiles and the sight of iPods and MP3 players, used as 

much from boredom as necessity. What the mobile device 

gives you is personal access to the potentially infinite 

resources for learning online. 

Apart from planes, trains and automobiles, m-learning 

can also be used in fixed locations such as the home and 

workplace. They are increasingly part of our personal 

kitbag, always with us or at least in our pocket, handbag 

or knapsack. So much for place but what about people? 
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Use 

We are only just beginning to understand the true role of 

mobile devices in a social context. Howard Rheingold in 

his book Smart Mobs was one of the first to truly explore 

the rich social behaviour around mobile technology. This 

is a topsy-turvy world where real people behave 

differently from how telecommunications giants, media 

conglomerates and governments want them to behave. 

It’s the real world of texting, blogging, wireless and file 

sharing, full of surprises and smart ideas. 

Rheingold goes to Japan, Finland, Sweden and California, 

to seek out the innovators and digital natives in their real 

habitat. He starts with a mobile phone epiphany in Japan, 

real encounters with young users, now free through 

technology from the claustrophobia of the Japanese home 

and strict parental control. College students cleverly 

cluster users into good users (adjust their use to the 

social and physical context), bad users (inconsiderate 

shouters) and incompetent users (mostly parents!).  

Research also shows how small peer groups of three to 

five immediate peers cluster online through the use of 

mobile technology. He observed a softening of time and 

lots of intimate messages such as ‘What’s up?’ without 

any real goal other than staying in touch. For many the 

mobile telephone is rapidly becoming the remote control 

for their life. 

Mobile novels published a screen a day. Botfighters race 

around Stockholm zapping each other’s mobiles. Fare 

dodgers text each other when inspectors are spotted on 

the tube. Singles use Lovegetty; a location based dating 

based on GPS mobiles, that vibrates in your pocket if a 

compatible mate is in range. A games console, GPS 

locator, museum guide – there’s a steady stream of novel 

applications.  
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Second order use 

The second-order effects of mobile technology also 

fascinate him. Academically he digs deep into what makes 

social groups, communities and collaboration tick. It’s the 

architecture of the internet that allows for all of this 

collective innovation. Why do people contribute to virtual 

communities if they have little to gain? People pooling 

resources is the history of civilisation. The economists 

Olson, sociologists Ostrom and Smith, geneticist William 

Hamilton, game theorist von Neumann, political scientist 

Axelrod and biologists Wilkinson and Milinski are all 

brought in to support a general theory for the co-

operative behaviour that underlies smart mobs.  

An absolute gem of an idea is the thought that ‘we find 

community in networks, not community’. This is a poke in 

the eye for all those social community theorists. Welman 

is a social network analyst who believes that, although we 

see the world in terms of groups, they actually function 

through networks. This is a subtle idea backed up by the 

notion that most people are members, not of social 

networks, where the relationships with others are 

meaningful and personal, but of impersonal networks, 

where we still dutifully co-operate, such as online games 

or Wikipedia. 

Abuse 

But Rheingold is not uncritical of the technology and its 

effects. Chechen rebels in Russia, happy slapping, FARC 

guerrillas in Colombia, Al Qaeda, the Madrid bombers, all 

use netwar techniques. Epidemics of co-operation also 

arise with protest movements and political upheavals. 

This new form of collective criminal and military 

intelligence emerges from the internet. 

Then comes the final warning. Surveillance, dataveillance, 

viruses, worms and spam, all threats to liberty, quality of 

life and dignity. As we become dependent on mobile 
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technology, we can become victims of its ability to control 

us or fail us when things go wrong. 

Gossip 

A useful counterpoint to this doom and gloom message is 

the work of the anthropologist Kate Fox in ‘Evolution, 

Alienation and Gossip - The role of mobile 

telecommunications in the 21st century’. It makes a 

fascinating case for mobile technology as a social lifeline 

that takes us back to a pre-industrial era when we lived in 

smaller and tighter social groups. Mobile devices are 

socially useful in that they facilitate gossip and this type 

of gossip is good for us.  

The Joy of Text  

Texting is particularly important in maintaining contact 

with a wide social network - allows us to maintain social 

bonds even when we do not have the time, energy, 

inclination or budget for calls or visits. Texting re-creates 

the brief, frequent, spontaneous 'connections' with 

members of our social network that characterised the 

small communities of pre-industrial times. 

It would seem that mobile technology has taken us back 

to a richer, social lifestyle that rises above the isolation of 

the home or workplace. We are only a button press away, 

at any time, from talking to one of our friends and 

relatives. The technology, far from alienating us from one 

another, has in some ways revolutionised our ability to 

talk to each other.  

Psychological limitations 

Mobile devices have physical limitations but technical 

progress will solve many of these problems. The 

psychological issues are more difficult to solve and may 

be impossible to shift. 
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Consumers constantly surprise product developers. Actual 

behaviour and demand is difficult to predict and is often 

contrary to expectations. Look at how the mobile market 

has evolved. The expectation was that users would flock 

to WAP and 3G services that delivered high-bandwidth, 

high-quality content and functionality from the web. In 

fact they flocked to low-bandwidth, low-quality SMS 

messaging. There is now evidence that another trend has 

emerged. Mobile entertainment now accounts for over 

70% of added-value revenues generated in both Europe 

and Japan. There is an increasing thirst for more 

sophisticated services. M-learning may turn out to be one 

of those services. 

A more basic psychological issue is this marketing issue. 

Will mobile devices ever be perceived as learning devices? 

They are currently marketed as lifestyle devices, fun, 

cool, connecting people to people. Marketing people will 

jealously guard their position and not allow it to be 

polluted with other services that are perceived as dull and 

boring. Learning may fall into that category. 

It is now clear that vast numbers of users will use mobile 

devices in public spaces. This may be annoying to many, 

but it is a fact. The anthropology of mobile device use 

shows near universal adoption, with consumers and not 

telecommunications companies doggedly determining 

their use. They are mostly lifestyle and social devices with 

some differentiation into management with a huge 

number of emerging uses. We are already seeing signs 

that one such use is learning.  
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Mobile content and applications 

What can be done in both the short and long-term 

through m-learning? The technology could have a key role 

to play in blending e-learning with knowledge 

management, mentoring and other forms of learner 

support. They are hugely popular, consumer electronics 

items and, if we can exploit the portable and personal 

dimensions of the technology for learning, we have a lot 

to gain. Learning could be pushed beyond its current 

geographic limitations in the classroom, learning centre 

and desktop into the pocket. 

M-learning is different from e-learning in that the context 

is different. It is designed to be used on the move and the 

content must reflect this context.  

M-learning is more learner-centric and must rely more on 

the user to learn. It is always on hand and one is not in 

the context of a busy office where being seen to be busy 

at work usually overrides being seen to learn. Bill Hicks, 

the comedian, recalls being asked to pretend to work by 

his first boss. His reply was ‘Why don’t you pretend I’m 

working!’ 

Some general applications include: 

Lifestyle content 

Learning content 

Diagnosis & self-assessment 

Performance support 

Collaboration 

Online mentoring 

Reinforcement 
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Lifestyle content 

In what way can this mobile technology be leveraged in 

learning? Can we build on its existing role as a socially 

desirable object? 

Like most electronic devices, mobile devices have been 

hugely successful as a lifestyle, consumer electronics 

devices. They are objects of desire, marketed as life-

enhancing objects. 

We should not expect any manufacturer to move these 

objects of desire towards being ‘learning devices’ in the 

near future. Games console makers have little interest in 

education because they do not want to pollute their 

brands with any taint of ‘schooling’. Young people want 

entertainment not education from their consoles. Similarly 

with MP3 players and other lifestyle devices, they are 

marketed and sold as ‘cool’ devices, and learning, in 

marketing terms, is difficult to brand as ‘cool’. Learning is, 

for most audiences, ‘uncool’. 

One solution to this problem is to use the ‘lifestyle’ 

marketing to our advantage in learning. Motivation is a 

problem in learning. Many have neither the intrinsic nor 

extrinsic motivation to learn. These devices can be used 

to encourage both. 

Motivational lifestyle content 

Motivational content, such as positive thinking or lifestyle 

psychology content, can be used to enhance the learner’s 

sense of well-being.  

In one example we have recorded a motivational speaker 

from the company conference and simply distributed the 

session as a MP3 file. Summaries of popular motivational 

texts could also be distributed. Love them or hate them, 

these issues are remarkably popular.  

Lifestyle language learning 
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One can provide ‘lifestyle’ learning such as short holiday 

or business language courses in French, Spanish and 

Italian. What better than a PDA, iPod or mobile for such 

short courses? 

As the mobile is often your communications lifeline when 

abroad, its function as a language aid or learning device is 

an interesting added benefit. The fact that it has both 

voice and text capabilities makes it a good device for both 

the written and spoken tasks in language learning. The 

immediacy of language support in a restaurant or railway 

station is surely a huge benefit. 
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Learning content 

One can, in theory, put most types of information and 

learning content on mobile devices, but some may be 

better suited than others. 

News and information 

As a communications device mobile devices are ideal as 

they get to audiences who may be on the road. A weekly 

or monthly newsletter may be distributed with the latest 

information and news on the company or learning. This 

can include an editorial, features, interviews, quizzes, 

competitions and so on. Senior managers can also have a 

presence with audio, a picture plus audio or full video, 

expressing strategy or change messages. This is already 

happening with podcasts and can be a regular, 

sustainable effort for mobile workforces, keeping them in 

touch with the organisation. 

Learning how to learn 

In this new learner-centric context, users may need to 

understand some basic principles of learning. Learning 

objects that explain the rationale of m-learning along with 

advice on getting the best out of that learning are useful 

starters. The need for planning, getting into the habit of 

learning, advice on note taking and internal rehearsal of 

learnt content, including the need for repeated practice 

and reinforcement, can all be taught on the very devices 

on which the content is to be delivered. These devices 

allow one to reinforce in the way that classroom and other 

forms of delivery do not. Whatever the device a short 

module on learning how to learn and get the best out of 

m-learning can be useful. 

Induction 

Induction is erratic and a problem for training 

departments as new starters often need to be batched, 

meaning that some new employees may not be inducted 
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for days, weeks or even months. A mobile induction 

device could be made available for all new employees.  

Being mobile, additional features could include a session 

that asks you to go round the building finding locations, 

even taking photos using the camera on the PDA. This 

task-based learning must be better than the corporate 

knowledge dump employees so often receive. There’s the 

simple fact that they would be mightily impressed! 

Management training 

PDAs and Blackberries are used by managers, and 

learning objects that deliver management theory and 

training suits busy managers on the move. These learning 

nudges needn’t be huge tracts. They’re likely to be 

summaries or reviews of management books, short 

introductions and performance-specific learning nudges 

on relevant and current topics. 

Sales training 

Sales processes, cross-selling, case studies and selling 

tips are all suitable for m-learning as sales people are 

usually the most mobile group in any commercial 

organisation.  

Product knowledge 

As a natural corollary to sales training, product knowledge 

can be distributed and learnt on the move. Learning 

objects that encapsulate the key features and benefits, 

key product statements and updates to products, can all 

be delivered to these devices. If designed as learning 

objects they can be used by the sales person just prior to 

a sales call. This is a killer application in many companies 

where sales determine revenues and products need to be 

sold effectively. It should also be noted that it is easier to 

sell the concept of sales training and product knowledge 

to senior managers who may be sceptical of the faddish 

nature of m-learning. 
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Diagnosis and self-assessment 

Simple tests and tasks can be delivered so that the 

learner can assess their own abilities in any given domain 

of knowledge. If we want to promote a learning culture 

and empowered learning, then facilities, like the ability to 

privately assess what you know or don’t know could be 

useful. 

Diagnosis in learning includes pre-tests, personality tests, 

attitudinal surveys and the gathering of pre-requisite data 

about the learner’s experience. This data is useful as it 

can prevent wasteful time on courses, where the learner 

already knows the material. The right people can get the 

right learning at the right time. It also allows you to 

shape the learning experience towards that particular 

learner. This personalisation of learning is a motivational 

driver as it gives the learner a sense of autonomy. 

On a lighter note, people love self-assessments on 

personality, leadership styles, empathy tests and so on. 

Who doesn’t want to know themselves a little better? 

Performance support 

This is an obvious candidate for m-learning as the support 

can be provided to the person on demand at precisely the 

time they need support, whether it be a solution to a 

specific problem, a short checklist or a reminder. 

Reach and convenience for short bursts of support give 

the mobile device an advantage over a fixed device like a 

desktop PC. For field engineers and others on the move, 

this is a powerful tool. The supply of timely information to 

people who need it there and then is one of the mobile 

device’s greatest benefits. 
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Collaboration 

Where learners are required to do follow up work, or 

where a group has to collaborate and complete a given 

task, or work with others to solve a problem, the mobile 

device is ideal for keeping in touch and even delivering 

and receiving inputs and outputs.  

Simply storing and distributing the group’s mobile 

numbers can promote further collaboration in learning, 

keeping people in touch after the course has formally 

ended. Reminding people that tasks have to be completed 

and assignments submitted can help counter 

procrastination in the learning process. 

Reinforcement 

You take a course, and by the time you have walked to 

the car park, you have lost a large percentage of 

knowledge from your short-term memory. A few days 

later, as much as 80% may be lost. Even the simplest of 

messages start to fade and over time the conference or 

course is a distant memory. Is this familiar? 

M-learning gives us the ability to reinforce and therefore 

shunt knowledge from short to long-term memory. If the 

knowledge was pushed to you as a text message, or 

repeatedly used over time, much higher levels of 

retention would be gained. The knowledge that hangs 

from these pegs would also be better retained. 

We come back to this issue time and time again as it is 

probably the one most important driver behind  

m-learning, the simple fact that one can reinforce over 

time with devices that are personal and portable. 

 
 
©2006 Epic Reproduction without written permission is strictly forbidden 
 

 - 21 - An Epic White Paper 
 



Mobile devices 

Types of device 

There comes a point where we really do have to talk 

technology, and this is it. There is now a bewildering 

array of mobile devices but they fall into several main 

categories (we will ignore laptops for the moment): 

 
 Common 

functionality
Brands User profile Cost Learning 

potential 
Mobile phones Voice, 

texting, 
games, 
camera on a 
pay as you go
or contract 
basis 

Nokia 
Sony 
Ericsson 

Market 
saturated 
All ages 

£20-300 
plus comms 
costs 

Largely voice 
and texting 

Blackberry Largely for  
email on the 
move and 
web 
browsing, 
with a full 
keyboard 

Blackberry Low numbers 
Narrow range 
of users 

£100  
plus comms 
costs 

Send text files 
and email for 
learning support 
and 
reinforcement 
 

PDAs Handheld PCs 
with either 
Microsoft 
Pocket PC or 
Palm 
software to 
deliver all 
media types 
and e-
learning 
content 

HP 
Fujitsu 
I-Mate 
Palmone 

Low numbers 
Narrow range 
of users 
(largely male 
managers) 

£75-425 Delivers high 
functionality, 
essentially a 
mini-Pc with up 
to 640x480 
screen 
resolution 
With a memory 
expansion slot 
can take huge 
amounts of data

Media players You can 
record 
straight from 
TV, watch TV 
and movies, 
listen to 
music, play 
games, view 
photos, store 
and share 
data 

Archos 
Mustek 

Very low 
numbers 
Narrow range 
of users 

£ 100-500 Essentially a 
large hard drive 
which delivers 
all media types 
on screens from 
2.5” to 7” 
colour screen.  
Up to 400 hours 
of video, 55,000
songs, 1 million 
photos and 
games 

Portable games 
consoles 

Deliver highly 
interactive 
computer 
games, 
specific to the

Sony 
Nintendo 

Vary large 
numbers 

£150-200 Sophisticated 
proprietary 
devices that 
deliver pre-
designed 
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console and 
MP£ and DVD 
playback 

games, some of 
which are and 
will be 
educational 

MP3 players Audio 
playback of 
80 to 10,000 
songs 
Some have 
an FM radio 
and voice 
recording 
function 
built-in 

PackardBell 
Creative 
Sony 
Samsung 
Philips 
Logik 
Rio 
Archos 
I-River 

Medium 
numbers 
All ages 

£25-200 Medium size, 
not really a 
pocket device. 
Delivers audio 
playback and 
recording 
functionality 
only 
From 80 to 
10,000 audio 
files for audio 
learning, 
audiobooks, and
podcasting 
 

iPods Audio 
playback of 
200 to 
10,000 
songs, 
Shuffle, minis 
and full iPods 

Apple Medium 
numbers 
All ages 

£50-200 Iconic, lifestyle 
device that gave 
rise to 
podcasting 

Jump drives Stores files 
(text, video, 
graphics, 
powerpoint, 
e-learning) 
for playback 
on a 
computer 

Lexar 
Impact 

Medium 
numbers 
All ages 

£20-150 Small and very 
portable.  
Can be carried 
anywhere but 
needs computer 
for use (laptop, 
computer at 
work or at 
home) 

 

Device limitations 

Mobile devices have been outselling PCs since 1997. They 

are becoming ubiquitous. There is barely a target 

audience that cannot be reached with these devices. 

Moreover, they travel with the person. Anything, anytime, 

anywhere has long been used for selling online services 

but a PC, unless it is a laptop, is usually fixed in one 

place. The mobile is truly portable and personal. However, 

it is unlikely that you have got this far in the argument 

without thinking of some problems and limitations. 

It is recommended that a grid be created with desired 

features and that these are rated and quantified so that 
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the optimal device with the optimum functionality at the 

optimum cost can be calculated. 

Key comparators vary from device to device, but some 

common features include: 

 

Feature Ratings 

Memory (additional 

storage through 

expansion slots) 

Processor speed 

Screen size 

Battery life (rechargeable)

Input (controller, 

keyboard, handwriting 

recognition) 

Wireless connectivity 

Additional features such 

as radio/voice recording 

etc 

Physical size 

Cost 

Ease of use 
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Memory 

Memory can be hugely variable across devices of the 

same type. MP3 players can vary from 128Mb to 40 Gb, 

and some can take expanded memory of many Gigabytes, 

which is also a handy distribution device. 

Processor speed 

This will affect the speed at which things are accessed and 

delivered to the screen, as well as downloaded. On PDAs 

this is a significant factor as things can be very slow. 

Wireless browsing is still remarkably slow on most 

devices.  

Screen size 

Screen size is undoubtedly a problem on most mobile 

devices, although the problem is reduced in PDAs and 

some mobiles where 640x480 resolution is available. Even 

with scrolling, a feature in most devices, the window 

displays a limited amount of text that is often difficult to 

read. The accessibility issues also come to the fore. Those 

with visual impairment will struggle with these devices.  

Most screens are portrait and not landscape, and although 

the user can change this setting, it is not easy. As most e-

learning and web content has been designed for 

landscape display this makes conversion awkward. One 

must be aware of this when designing for both. Portrait 

display means more scrolling and text above and below 

images and one must be very careful with text, images 

and wide shots in video. Much of what is visible in full 

screen e-learning becomes difficult to see and read on a 

screen that is one tenth of the area. 

Solutions to this problem include; bigger screens, better 

resolution screens, fold-out screens and display via 

another screen e.g. wireless to laptop. While it is true that 

all of these are possible, it is not clear that people will see 

this as enough. The fact is, that for the display of text, 

graphics and video these devices deliver in an abnormally 
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small area. Of course, this is not a problem with MP3 

players that deliver just audio. 

Battery life  

Battery life is another issue. This will undoubtedly 

disappear as cheap battery technology evolves but this 

has to keep pace with the increasing demands made on 

the device with the delivery of sound and video and other 

functions such as wireless, which eats up battery life. 

Campuses with wireless laptops for students were a 

health and safety nightmare as people still hard-wired 

themselves into power sockets because of the limitation 

of the battery technology. Many devices offer a 12 hour 

battery life, with some MP3 players up to 70/80 hours, 

but this is at the lowest level of use. In reality they are 

usually many hours lower. 

Keyboards 

Keyboards are another problem. Design improvements 

have helped, such as keyboards on the front of PDAs, 

screen-based keyboards and handwriting recognition. 

Again, however, this remains a problem as the input 

through all of these is possible but fiddly. 

Cost 

These can vary enormously across device types with 

simple MP3 players costing as little as £25 but 40G iPods 

reaching over £200. PDAs can vary enormously, but good 

functionality tends to be around the £250 mark. 
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Ease of use 

Ease of use (or lack of it) is another obstacle. Most people 

never go near the Bluetooth, IT or other complex 

functionality built into their mobile. Many find using a PDA 

difficult and the thought of downloading from P2P 

networks fills many with fear. Registering the device, 

navigating, synching and downloading are all skills that 

have to be learnt, none of this is wholly intuitive. We 

should still not underestimate this as an obstacle to m-

learning. 

Resistance to use 

This, of course, is the biggest obstacle to large-scale use. 

These devices are marketed at specific groups and not 

others. These devices will excite many but many will feel 

excluded and fear the technology. 

It is important that the right device(s) are chosen and 

that they be introduced in a way that introduces nervous 

users to the technology through simple introductory 

demonstrations where they are allowed to play with the 

technology and get help from an experienced user or 

coach. 

It is worth including some introductory content that 

explains the benefits of m-learning along with help on 

how to use the learning and get the best from the 

learning. 

Selecting device(s) 

To consider device(s) for mobile learning one must 

identify: 

Target audience 

Current (proposed) device penetration 

Planned use 
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Target audience 

An analysis of the existing and/or potential target 

audience is vital. Some devices have a relatively narrow 

appeal and have been marketed at specific target 

audiences, others appeal to a wider audience.  

PDAs and Blackberries have relatively small markets but 

focus exclusively on managers and professionals. Mobiles 

are pretty universal with huge market penetration and are 

both professional and lifestyle devices used by all ages 

and genders. MP3 devices and media players also have an 

accelerating market penetration but are primarily lifestyle 

devices. 

Question Number or description 

Describe 

audience? 

 

Number of 

devices? 

 

Comfort 

with 

technology? 

 

Age range?  

Gender 

split? 

 

 

Current device penetration 

An analysis of current device type, numbers, audience 

and spread of age and gender will be necessary. A second 

analysis of potential numbers, age and gender will be 

required if new devices are to be bought. 
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Question Number or 

description 

Device 

types? 

Numbers?

Groups? 

Age 

range? 

Gender 

split? 

 

 

Planned use 

Moving towards actual use, one must consider what one 

wants to deliver in terms of information, knowledge, 

skills, media types, communications needs and costs. 
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Question Number or description 

Lifestyle content?  

Learning content?  

Diagnosis and self-

assessment? 

 

Performance support?  

Collaboration?  

Online mentoring?  

Reinforcement?  

Text needs?  

Graphics needs?  

Audio needs?  

Animation needs?  

Video needs?  

Preloaded content?  

Method for updates?  

Frequency of updates?  

Support?  

Tracking?  

Cost per device?  

Comms costs?  
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Convergence 

Mobile devices are converging with huge overlaps in 

functionality. Few doubt that convergence will continue. 

We will, eventually, have small devices that will include a 

mobile phone, email device, storage device, web browser, 

MP3 player, radio, camera, video player, games player, 

organiser, and no doubt several other hitherto unseen 

possibilities.  

However, there is one force that militates against 

convergence – marketing. Markets differ, as people and 

their needs are different. Some would argue that we have 

seen increasing divergence. The success of the iPod, a 

MP3 specific device, was an example of a lifestyle device 

designed for a specific audience and targeted through a 

focused advertising campaign. It is not a PDA for older 

business people, it’s something that sounds good, looks 

good and makes you feel good. 

PDAs are not marketed at the casual user. They are 

focused on professional managers. Similarly with 

Blackberries, sometimes referred to as ‘texting for old 

guys’ by the younger users. Even the mobile market is 

highly differentiated from high functionality business 

phones through to entertainment devices with pay as you 

go. There’s even a simple, retro ‘voice only’ mobile 

So the future of these markets is not a simple calculus of 

increasing convergence. Convergence will happen but it 

will be a matter of degree. Some functions will be added 

to existing devices and the overlaps will increase but, for 

the foreseeable future, we can expect a differentiated 

market with differentiated devices. 
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Mobile design 

Content delivered over a range of devices, even if that is 

simply a normal computer and PDA, needs to be designed 

with these devices in mind from the start. It is much 

harder to backwardly re-engineer content to run on 

different devices. 

Ideally one would want to design a single piece of content 

that can be delivered automatically on several devices. 

Lots of authoring tools and LMS and LCMS systems offer 

this Holy Grail. Realistically, this is a difficult area, full of 

annoying pitfalls. 

Content and display 

The nature of m-learning content is determined by 

context and use. If the content is to be used 

opportunistically, on the move, then shorter learning 

experiences, performance support and reinforcement 

means designing learning objects and nudges, designed 

for this use. So keep the learning objects short. 

Text display will be limited due to the lower screen 

resolution and sheer small size of the screen. You must be 

very careful in loading too much text into  

m-learning and understand that it is likely to be read 

slowly and scrolled. Breaks, bullet points and conciseness 

are required. 

Audio can be tinny and works better with headphones, 

rather than through a small PDA speaker. 

Graphics may be displayed in portrait, rather than 

landscape with text on one side. 

Video and animation, if possible, will eat up battery time 

but will also be shown on a small screen. Wide shots and 

video with in-picture text are not recommended. 
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Mobile devices and accessibility 

It is hard to argue the case for standard off-the-shelf 

PDAs, media players and games consoles being accessible 

in terms of visual impairment. However, with the addition 

of a screen reader or other assistive Braille technology, 

the mobile device is suddenly a possibility. Indeed, iPods 

and MP3 players with audio learning objects and 

audiobooks work well, not only for the visually impaired, 

but also for those with literacy problems and dyslexia. 

These devices open up a new world of learning for those 

who are visually impaired. 

Regarding visual impairment, there are fully accessible 

PDAs on the market, which comprise a specially 

configured PDA, Bluetooth Braille keyboard and 

screenreader software. Some do not even have visual 

displays, and are simply keyboard, speech device and 

braille display running Windows Mobile and all the usual 

PDA software.  

The EasyLink is a wireless (Bluetooth) Braille keyboard for 

your PDA, mobile phone or PC. It uses the screen reader 

DecTalk.  

PACMate uses Jaws, Braillenote uses . EasyLink PDA is a 

standard Pocket PC which contains software which 

enables the user to do most of what a PDA does using a 

wireless Braille keyboard with speech output. 

BrailleNote PK claims to be the worlds smallest Braille and 

speech PDA. It has a Braille display with speech 

output. These devices and assistive add-ons are still very 

expensive, but it shows that the mobile market is 

responsive in terms of accessible technology. 

In practical terms, making your learning JAWS and/or 

other text reader compliant should satisfy accessibility 

needs. Assistive technology is likely, in time, to do the 

rest. 
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Mobile distribution 

Mobile users are by definition on the move, so how do you 

get content and updates to those users? 

In many ways the delivery mechanism or portal from 

which the learning emerges is as important as the  

m-learning itself. This will be the source and home for all 

content and updates, unless one wants to simply pre-load 

and deliver content on the devices alone. 

Pre-loading 

Whatever delivery mechanism(s) one chooses, pre-loaded 

material, especially if it is non-volatile, saves the user a 

lot of time. It also allows the user to get involved and 

motivated before having to synch or download and face 

technical problems that may turn them off using m-

learning. 

Intranet 

Many intranets are only available within an organisation 

and not accessible from the outside. This limits the access 

an m-learner will have to content and updates. If, 

however, the intranet is accessible through the company 

firewall, it becomes a viable delivery mechanism. 

Learning Management System 

You may already have a LMS that allows for the delivery 

of m-learning. This means that m-learning will be seen as 

part of the overall delivery of learning. However, this is 

not always as simple as it seems. You may also want to 

check whether your LMS can deliver what you want it to 

deliver and whether it delivers remotely and to people at 

home. 
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Internet portal 

A dedicated portal that allows users to download from any 

internet connection, at work, home or on the move in 

hotels or airports gives a huge amount of flexibility. These 

portals allow you to bypass the existing IT structure and, 

through passwords and software, can be made secure. 

In a corporate environment with one chosen device in one 

language, you could manage with a single, simple 

gateway for content and services. However, you may 

want a consumer service that supports several thousand 

simultaneous users in multi-user online sessions, with 

each user receiving content automatically optimised for 

their chosen device, supporting the largest possible range 

of devices, protocols and languages. In this case you will 

need a far more sophisticated service to make mobile 

services available to the widest possible number of users, 

avoiding any dependence on proprietary handset 

technologies. Your server platform may have to generate, 

deliver and monitor usage of multi-device and multi-user 

interactive content and community services for the full 

range of current and future mobile Internet devices. This 

is not easy. 

The AvantGo Mobile Internet service provides free 

interactive and personalized content and applications to 

your handheld device or Internet-enabled mobile phone 

real-time via wireless connection or desktop 

synchronization. With AvantGo you can transition between 

wireless and offline modes to browse your favorite 

websites on your mobile device or select from content and 

application channels for up-to-date news, financial, travel, 

entertainment, sports information and much more. The 

pricing for this service is not clear, but you can be sure 

that it is not cheap. 
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Evaluation 

Mobile learning often starts with a pilot as there’s a 

paucity of research and real applications. Note that it is 

wise to avoid the happy sheets and four levels of 

Kirkpatrick (five if one includes Philips). One must be 

careful in evaluating innovation out of existence. Focus 

groups that interrogate potential target audiences about 

new and innovative approaches to learning are likely to 

uncover reactions that simply default to the familiar - 

people don’t know much about what they don’t know.  

There’s also a problem with tracking. It is not easy to 

track data from mobile devices, making them LMS 

(Learning Management System) unfriendly. This data is 

unlikely to be as readily available as normal  

e-learning distributed on a network. 

Above all, keep evaluation simple. Huge amounts of data 

don’t necessarily lead to better decisions. It is more 

important to evaluate the right and relevant data that 

leads to the right decisions. Rather than default into 

traditional evaluation techniques in training, namely 

Kirkpatrick, it is useful to take three shorter and more 

focused approaches to evaluation: 

Simple ROI 

Focus group 

Impact study 

Return On Investment (ROI) 

A simple ROI based on a calculation of the costs and 

benefits with an accompanying payback period can be 

useful. The costs are likely to include the costs of the 

devices, content, distribution of content/updates and 

administrative support. The benefits are likely to be saved 

costs on trainers, travel, accommodation, travel 

expenses, time off work, increased use of paid mobile-
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time and productivity. Increased retention through 

reinforcement and proximity to task is another interesting 

benefit. 

Expressed as a figure: 

BENEFITS - COSTS   

£ (£180,000-£80,000)  =  £100,000 

Expressed as a %:  

(BENEFITS / COSTS) x 100  =  ROI%   

(£180,000 - £80,000/£80,000) x 100  = 125% 

Typical benefits may be reduced off-the-job time for 

traditional classroom training, no accommodation, travel 

and subsistence costs on training courses and reduced 

trainer costs. Increased productivity in terms of sales may 

also be considered. Costs will include hardware (if they 

don’t already have it), content development and content 

delivery. 

It may be necessary, in some cases, to calculate a 

PAYBACK PERIOD to give a more accurate figure. The 

addition of a payback period tells you how long it takes 

for the training to break even - and pay for itself. The 

PAYBACK PERIOD is the time taken to pay back the 

investment i.e. when COSTS equal the benefits.  

The ROI may increase dramatically if the time period over 

which that investment is calculated is extended. This can 

be within the financial year making it convenient for 

businesses that work on an annual accounting basis, the 

period of a product cycle, the period over which trainees 

are likely to remain in employment with the organisation. 
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Focus group 

A few iterations with a focus group including some 

(3-5) of your target audience is likely to iron out several 

issues including: 

Initial worries and fears 

Likely useful content  

Potential patterns of use – where, how often 

’How to use’ issues – navigational, downloading etc 

Frequency of updates – what and how often 

We recommend using the techniques recommended by 

Krug, Nielsen and Landauer, using just a few people in a 

few iterations. Too many people at this stage can be 

expensive, time consuming and suffers from the law of 

diminishing returns. 

Choose representative members of your target audience, 

in terms of age, gender, attitudes to technology, exposure 

to mobile devices and experience. A small representative 

group should give you much of what you require at this 

stage. 

Use a facilitator who asks questions, give them tasks, 

especially ‘Get it’ tasks where you probe the user for their 

understanding of the point of the experience, how it 

works and how it is organised. The point of the facilitator 

is to probe and ask them not only what they’re looking at 

but what they’re thinking. Listen, keep an open mind and 

take lots of notes. Video camera is a useful device 

(mobile!) for recording this information, especially when 

the users ‘voice’ their thoughts. 
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Impact study 

A final impact study that takes the original ROI 

information and looks at the actual impact on the 

organisation is another useful tactic. Evaluation is about 

decision-making and taking the quantifiable information 

along with some qualitative analysis of the project should 

be targeted at the next decision. These decisions may 

include reflections on: 

Whether to continue with m-learning? 

Actual benefits? 

Actual costs? 

Increased speed of knowledge distribution? 

Reaction from audience? 

What audiences are suitable? 

What subjects are suitable? 

What devices are suitable? 

Changes in distribution and support? 

This is all about justification and future decision-making. 

These reports should not be sets of data. They need to be 

carefully considered cases, objectively assessing the 

strengths and weaknesses of the initiative. One should be 

careful not to use such reports as cases for the defence or 

prosecution. It is easy to gloss over the problems, and it 

is just as easy to write off innovation because one 

encountered a few problems. One must expect innovative 

approaches to be problematic and see these as problems 

to be overcome. 
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Conclusion 

We asked a number of questions at the start, let’s see the 

answers. 

What is the anthropology of mobile use? 

We have seen how mobile devices have become part of 

the lives of millions of people. They enhance our life in 

many ways, not just in their practical uses in business 

and keeping us entertained, but also as a form of social 

communication and cohesion. 

Will people learn on the move? 

It is certain that m-learning will happen. Indeed many 

already use these devices to access knowledge and do a 

modest amount of learning on the move. It is unclear 

what the potential scale for this type of learning may be. 

What sort of learning will they use on the move? 

We have the ability to deliver lifestyle content, whether it 

be languages or motivational learning, learning content of 

any kind, perhaps with an emphasis on sales and 

management learning, then there’s learning support.  

The killer applications are likely to centre on a principle. 

We forget things quickly. Repetition is therefore the most 

powerful of learning factors. And by spacing that 

repetition over time, you significantly minimise that 

forgetting. This may be the primary reason for 

considering m-learning. At last we have the means to 

deliver content, participation and regular reinforcement to 

learners whatever they want, wherever they are, 

whenever they want it.  

What devices can be used to learn on the move? 

The frontrunners in terms of devices are PDAs, iPods, MP3 

players, but others such as mobiles, media players, 

portable games consoles could emerge in the future. 
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What are the limitations of these devices? 

Screen size, battery life, memory and processor speed are 

all problems but these are problems that are fast 

disappearing as the technology improves. Costs are also 

falling dramatically. The more worrying limitations are 

psychological and centre on motivation and ease of use. 

How do we choose the best device? 

The careful selection of devices comes down to an 

analysis of needs in terms of target audience and planned 

use. You may already have a large number of devices in 

the field. These factors have to be broken down and 

analysed to decide on an optimal strategy. 

Will these devices converge into one? 

Perhaps but not in the very near future. We are on the 

cusp of seeing mobile devices become better, cheaper, 

faster and easier to use. And although they are all 

increasing in functionality with lots of overlap, they are by 

no means all converging into one device. In fact, we have 

seen a widening of the number of devices with specific 

marketing to specific audiences. 

How do we design content for these devices? 

We need to be very careful designing with the device 

limitations in mind in terms of display and functionality. 

How do we deliver the content to these devices? 

Internet, intranet, learning management systems and 

portals can all be used to deliver content. Preloaded 

followed by regular updates with wireless delivery as an 

option. 

How do we evaluate m-learning? 

We have suggested three achievable techniques, a Return 

On Investment analysis, small focus groups and final 

impact study. 
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Appendix 1 – M-learning research 
projects 

There’s literally hundreds of research and real  

m-learning projects taking place around the globe. In the 

private sector there are projects in pharmaceutical 

companies and banks. In defence there are projects in 

many areas. But it is in education that many of the larger 

research projects have arisen. This is a small selection. 

M-learning project 

One large pan-European project looked at 16-24 year olds 

who have not succeeded in mainstream education. This is 

a group who often have serious literacy, numeracy and 

other basic skills problems. The other thing they have in 

common is that most have a mobile phone. 

The research has developed a Learning Management 

System to deliver m-learning content and applications 

across a range of mobile devices plus web and TV access. 

This project asked some simple questions. How do young 

adults react to and perceive mobile learning? Can m-

learning result in improved literacy, numeracy, and 

enthusiasm for learning? What kind of support do m-

learners need? 

A total of 249 disconnected young people including 

travellers, unemployed, homeless, immigrants, ex-

offenders, apprentices and pupils from the UK, Italy and 

Sweden took part in groups of between 10-20 over 3-7 

weeks. The groups had mentors who organised the trial, 

gave support and provided pre and post assessments of 

attitudes and abilities. 

Perceived skills improvement was found in maths (17%, 

reading (16%) and writing (13%), with less able learners 

improving the most. 62% were keen to take part in future 

learning. 

Games to improve reading/spelling were seen positively 

and softskills were also seen to improve i.e. 
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communication skills, self-esteem, team working and 

social interaction. Observations also included the 

calmness of the groups when using the devices and the 

fact that the devices themselves had a positive impact, 

with people taking pride in owning the device. 

It was often unclear whether reported problems were with 

the hardware, software or in simply understanding how to 

use the device. Other problems included online 

connections, slow download times, poor network coverage 

and weak signals. 

Structured group sessions led by a mentor proved useful. 

Collaboration was also valued as was the ability to learn 

in private, especially for basic skills. The mentors were a 

powerful force but they need time and training. A big 

lesson was to let the users have the devices to use where 

and when they want. 

http://www.m-learning.org/ 

MOBIlearn project 

MOBIlearn is a worldwide European-led research and 

development project exploring context-sensitive 

approaches to informal, problem-based and workplace 

learning by using key advances in mobile technologies. 

The MOBIlearn consortium has 24 partners from Europe, 

Israel, Switzerland, USA and Australia with another 250 in 

a Special Interest Group. 

Within this project, a context awareness module (CAM) is 

being designed by the University of Birmingham to deliver 

context dependent content for learners using mobile 

devices such as phones, PDAs, and tablet PCs. This is 

designed to deliver content without searching and 

querying the set of all available content. 

http://www.mobilearn.org/ 
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MLMS and didactic environments 

MLMS and didactic environments is funded under the 

Leonardo da Vinci programme.  

An MLMS has been built and it contains functionality for 

storage of m-learning courses and access for students to 

the courseware.  

Other functionality includes student support services 

allowing voice/SMS/email communication between the 

student and teacher and student to other students(s). A 

full course on "Sales and Services" has also been 

developed with advanced technologies for PDAs. Two 

courses, one in English and one in Hungarian, have been 

developed for smartphones. The course in English, 

WCDMA Overview, exemplifies the presentation of 

complex graphics on smartphones. The Hungarian version 

is an innovative presentation of a course in Art 

Appreciation with illustrations of works of art and 

commentary with background information. A course on 

University Statistics carries an innovative game for mobile 

screens in illustrating statistical principals. Other work is 

in progress. 

http://learning.ericsson.net/mlearning2/products.shtml 

Universities 

In 2003 Professor Franz Lehner at the University of 

Regensburg delivers lectures to his students via mobile 

phones. In addition to being able to watch these live, 15 

minute recorded summaries were also available. 

The ActiveCampus project provided location-based 

services for educational networks and understand how 

such systems are used. ActiveCampus enables 

collaboration between students and professors by serving 

as a visual moderator for classroom interaction. 

ActiveCampus Explorer uses a person's context to help 

them engage in campus life. 

 
 
©2006 Epic Reproduction without written permission is strictly forbidden 
 

 - 44 - An Epic White Paper 
 

http://learning.ericsson.net/mlearning2/products.shtml


The Mobility & Learning project was launched August 

2002 and takes place as a collaboration between Certec at 

Lund Technical University and Arts and Communication at 

Malmö University in collaboration between the University 

of Zaragosa, Spain and Malmo University, Sweden. 

http://webzone.k3.mah.se//projects/micromobility/ 

Learning takes place in different settings including formal 

activities and spaces (e.g., interactive lectures) or 

informal activities (e.g., learners meeting in a 

coffeehouse). The project "Mobile Learner in dSpace" 

addresses these issues in order to increase the number, 

quality and timeliness of interactions and communications 

among learners. To achieve this mobile devices such as 

PDAs and Tablet PCs, that enable new pedagogical 

approaches and new learning experiences, are 

considered. 

http://www.l3s.de/mobile_learner/ 

Mobile learning was introduced to the academic teaching 

environment in a pilot project undertaken in connection 

with personnel training at the University of Helsinki. 

Duke University issued iPods to all freshman students to 

download lectures, language learning and other university 

content. A special portal is availabe for downloads. 

Museums 

The University of Tokyo has looked at how sensing and 

Mobile Technologies can enhance collaborative learning in 

classrooms and museums. Musex supports children in 

learning and exploring collaboratively in a museum with 

PDAs. Musex provides collaborative quizzes about 

exhibitions. 

http://www.itl.t.u-

tokyo.ac.jp/~yatani/project/musex.html 
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Handscape is a 3-year project investigating potential use 

cases for mobile computing in museums. This project was 

funded by a research grant from Intel Corporation. 

Handscape is a research project funded by Intel 

Corporation and conducted by CIMI and the Human 

Computer Interaction Group (HCI) at Cornell University. 

The project is concerned with exploring potential use 

scenarios for mobile (hand-held) computing in museums. 

The project takes as its focus the value of mobile 

computing - the ability to be on-line while roaming 

without having to interrupt the applications that use the 

network - for enriching the visitor's experience of a 

museum. The objective is to investigate how visitors can 

be affected before, during and after the museum visit and 

the resulting impact on the design of such services. 

The initial idea was that mobile technologies present an 

opportunity to evolve radically the way museums relate 

and communicate with visitors and that new applications 

and services designed for these devices can positively 

influence the visitor experience. 

There are some good ideas here. The PDA is equipped 

with location-sensitive data, which is presented depending 

on proximity to specific exhibits, enabling visitors to 

receive location-specific data in different formats. Pre-visit 

planning enables visitors to download museum exhibit 

information via Internet (any location) and synchronise 

with their PDA. Museum-maintained wireless PDAs enable 

visitors to search museum databases and send email, 

take notes and procure digital copy of those notes. During 

a museum visit, small groups can synchronise PDAs, 

enabling visitors to share screens, content and 

communicate with each other, leave and read location-

based notes. 

http://www.cimi.org/wg/handscape/index.html 

http://www.cultivate-int.org/issue8/handscape/ 
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Schools 

The Center for Highly Interactive Computing in Education 

at the University of Michigan develops learner-centered 

technology and curriculum that addresses major needs of 

schools. Hi-CE is strong in the development of educational 

tools for the handheld computer. They have recognized 

the power of these tools as a cost-effective means to 

provide personal access to computing technologies for 

students and to realize the potential of technology in the 

classroom. There’s some downloadable software on this 

site. 

http://www.handheld.hice-dev.org/ 

Two Canadian secondary schools have used handheld 

technology for students, teachers and administrators. 

Course content is available for students along with 

assessments and assignments. Teachers use eTeacher to 

submit attendance data and distribute timetables and 

reminders of examination dates. All of this is done 

wirelessly. 

As part of a drive to integrate technology into the school 

curriculum, a primary school in Texas is making use of a 

number of handheld devices and Playstation2 units. 

Students are encouraged to work on reading and maths 

skills “often without even knowing it”. The Allen school 

district in North Texas has used more than 30 "palm-

sized" computers and 20 Playstation2 units to improve 

maths and reading skills. It was recognised that these 

were of particular use with lower-level students. 

The Concord Consortium focuses on Ubiquitous 

Computing and on stimulating research, applications and 

educational implementations of inexpensive, portable 

computers. They have developed probeware software 

called CCProbe which is built upon the open source CC 

LabBook System. CCProbe works on Palms and PocketPC 

handheld computers as well as MacOS, Windows and Unix 

desktop operating systems. Their ‘Science Learning in 
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Context’ project developed practical implementations of 

probeware and small computers and carefully studied 

them in several classrooms. Current research involves 

looking at handhelds equipped with inexpensive 

probeware in middle school inquiry-based learning. They 

are also collaborating with the Exploratorium in San 

Francisco to study the use of handhelds and networking to 

deepen and evaluate the museum learning experience in 

a project we call the Exploratorium Electronic Guidebook. 

The Princeton Review Mobile SAT Prep  is a SAT 

preparation service with questions available via mobile 

phones for those who want to prepare for their exams. 

Both feedback and answers are available.  

http://www.princetonreview.com/footer/pressreleases/pre

ssrelease_093004.asp 

The WISE project, run by The University of California 

looked at PDAs in the classroom in science and maths. 

They were used to gather and collate data on topics such 

as genetically modified foods. 

http://newmedia.colorado.edu/cscl/263.pdf 

The Center for Technology in Learning (SRI) in California, 

has been exploring the potential of Wireless Internet 

Learning Devices (WILDs) to improve student learning of 

important but difficult ideas in mathematics, science and 

other subject areas. The lower cost and portability of 

handhelds (compared to laptop or desktop computers) 

may make 1:1 student-computer ratios affordable and 

thus enable frequent, integral use of computers in 

classroom learning. Further, wireless communication, 

whether through infrared beaming or WiFi access points, 

may enhance classroom workflow, assessment, 

collaboration and shared representation. 

http://ctl.sri.com/projects/displayProject.jsp?Nick=wild 

Project WHIRL is a three-year research project funded by 

the National Science Foundation to demonstrate how 
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handheld technology can help students improve learning 

in hands-on science activities. Researchers at SRI 

International's Center for Technology in Learning and 

teachers from the Beaufort County (S.C.) School District 

are designing and testing software to help students 

improve the quality of their scientific questions, their 

procedures for data collection, recording, and analysis; 

and their understanding of complex sequences and 

processes in nature. 

http://www.projectwhirl.org/ 

Medicine 

The American College of Physicians have an extensive 

library of content available for mobile devices from their 

web site. This site is full of tools, documents and books 

for physicians. It is a good example of a simple portal 

designed for a specific audience with specific content. 

http://www.acponline.org/pda/clinical_references.htm 

Language learning 

Berlitz have been providing foreign language guides to 

mobiles for just a few pounds on all major networks. You 

can download up to 150 common terms in English, 

French, Spanish, German, Italian and Dutch. English 

Language Training is also available in China via SMS, MMS 

and Java games. 
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