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ABSTRACT 
 
We are witnessing an exciting era of personalised and lifelong learning. At the same time, 
mobile phones and other personal devices like PDAs and portable game stations are becoming 
a common interface between young people and the rest of the world. Therefore it is not 
unrealistic to expect that education providers just like all other content providers, are looking 
for ways to deliver multimedia content to these young people. The technology is ready and 
available: miniaturisation of hardware and an increase of processing and storage capacity, 
have resulted in better compression and transmission technologies, displays and batteries are 
now fit to render realistic looking media on small devices that can be bought for acceptable 
prices. The distribution channels are in place. What are we waiting for to start distributing 
multimedia to learners of all ages?  
This short presentation will focus on how to prepare for the mobile media era: what content is 
suitable, what devices are suitable, what about device functionality, what is the viewing 
behaviour in a mobile context, how about battery life and screen visibility, how to ensure 
content security? The presentation will also address basic pedagogical issues: what, where, 
when and how can people learn with mobile devices. Finally, we will demonstrate how 
content can be adapted for this new display. 
 
INTRODUCTION 
 
The mobile phone is the fastest-adopted consumer product of all time, leading to more than 
one billion handsets in less than 10 years. Not only has the recent past proven to be mobile, 
but the future also promises to be even more determined by the fact that devices, information, 
knowledge and people will become more and more mobile and less restricted by the time and 
place in which they find themselves. One clear example for this is the fact that people in the 
developed world under the age of 30 hardly imagine the use of wired telephony the way that 
older people do.  
 
In much in the same way, it is clear that other forms of communication and media will 
become independent of place and time: the trend for users as well as for content providers is 
to go to the web for video or for games, making them available wherever the user is. The next 
big move may well be video to the handheld device... 
 
In this short presentation we will try to explain a few basics about this trend, and relate these 
to what the consequences may be in the near to mid term future for educators. We will briefly 
explain what can be considered mobile video, what the standards are – if there are any, how 
mobile video for education and training can work, how to go about producing mobile video 
and how to transmit/distribute mobile video. We will conclude with a brief description of 
what we expect to be the big issues that need to be faced before video will be truly mobile and 
usable for education, and we will try to illustrate these issues with a few examples.  
 



MOBILE VIDEO, A DEFINITION 
 
For the sake of clarity, in this discussion we are concerned in general about video and media 
objects that the user can display on mobile devices, such as the laptop (but certainly not 
exclusively on that device), on the Personal Digital Assistant or PDA, the various SmartPhone 
types (mobile phones with a reasonable quality display specification), on game devices such 
as the Portable Sony Playstation, but also on portable video players, a device that is often 
overlooked. It is important to note that there are indeed many different display devices, each 
of which has particular conditions of use: laptops are used normally in a sedentary mode and 
in mostly appropriate conditions for viewing, mobile phones are used far more while on the 
move, where viewing conditions are often adverse. Moreover, almost all of these devices have 
different operating systems, and different resolutions, making it more difficult to speak about 
one single type of mobile video display device.  
 
Then there are the multiple formats which can apply to the video itself. Unlike in TV where 
there are only very few different formats (PAL 625/50 and NTSC 525/60 being the 
predominant formats, confined roughly to the European and American continents 
respectively), there are many different formats available in the digital area of PC based or 
mobile video. The main standard is set by the Motion Picture Experts Group and is called 
MPEG, but also here we see in a relatively short period of time a number of developments: 
from MPEG1 over MPEG2 to the present MPEG4. Some of these standards are becoming 
widely accepted by industry (MPEG1 and 2 for example, be it in non-mobile applications), 
others in fact are partially based or influenced by the industry (QuickTime in the case of 
MPEG4 for example). However development in this area goes faster than standardisation 
bodies can follow and many companies are pushing their own solutions. Well-known 
examples are Microsoft’s Windows Media and RealMedia, but there are many other formats, 
such as those specific to certain platforms or solutions, e.g. flash, google, voom, divX etc.  
 
A quick look at the drop down selection (figure 1) for any mainstream video player tells us 
that we are far from the single versatile media format.  
 

 
 

Fig 1: Multiple media formats 
 



Another area where there is a lack of standardisation is in respect to the transmission network: 
since UMTS and 3rd Generation (3G) mobile phones are now becoming available and these 
high speed mobile phone networks start to be rolled out, IP based video on mobile phones has 
become a reality. The future standard in this mode however seems to be the DVB-H (Digital 
Video Broadcast – Handheld) standard, which uses a broadcast model rather than the Internet 
Protocol. Other local network technologies (WiFi, Bluetooth) only have a future in restricted 
and controlled areas such as on Campus. They are again not as suitable for streaming media 
as the real broadcast technology DVB-H.   
 
THE IMPORTANCE OF MEDIA FORMAT STANDARDS IN EDUCATION 
 
Standards are not so important when working in a single institution, where the provider can 
afford to deploy in the mode that he wants the end-users to adopt and where the end users 
consequently accept this condition. Standards are obviously important when the media 
provider cannot impose the type and specifications of the display device. Standards are also 
essential when materials need to be exchanged between different institutions, or when 
materials need to have a longer shelf life.  
The level of exchange can be chosen pragmatically: on the level of raw materials, producers 
can adopt the present ruling production standards for analogue or digital video, most of them 
according to the ITU standards: analogue and digital Betacam, the various Digital Video or 
DV formats. Exchange on the end user level is much more problematic, although there is 
clear tendency to opt for the most popular and widely spread player formats: Windows Media 
Player, QuickTime, RealPlayer and/or Flash.   
One recommendation that can be concluded from this situation: keep production and 
distribution clearly separate from each other. This will also guarantee that materials will have 
the longest possible shelf life, beyond consecutive versions of coding algorithms and players.  
 
MOBILITY AND EDUCATION AND TRAINING 

 
Fig 2: The MUSIS client user interface (MUSIS Project) 

 
Mobile media applications address certain specific fundamental qualities of education: the 
ubiquitous access to information, the personal nature of devices and by consequence also the 
customisation or personalisation of the learning process, but also the contextual properties of 
the device and user (the time, location, and related circumstances of the learner as well as the 



relevant user preferences and task at hand). All of these are elements that clearly appeal 
directly to behaviourist demands amongst educators.  
 
The application of the mobile media however seems to be putting major challenges in the way 
of learning content designers: the fact that portability of devices implies place and time 
independency, seems to limit the initial implementations of mobile media to the provision of 
bite size learning or non-critical support.  
 
The independency of place is relative, and depends on the distribution network selected: the 
various network options each have their own restrictions for contribution of content (an issue 
for the content or education provider) or for the consumption of the content (an issue for the 
user group).  
Another issue is time dependency: when lectures are being transmitted live from the lecture 
hall, there is no reason for the student to be attending the lessons in person, but it still means 
that he/she will have to dedicate that particular moment in time to attending (be it remotely) 
the same lessons. When the lectures are made accessible at a later time (recorded and 
retransmitted) then students are able to organise their own use of time much better (for 
example for combinations of job and study).  
 
WHAT VIDEOS ARE SUITABLE?   
 
The first step to providing media based learning content to mobile devices is often the 
replication of classroom presentations by recording the lecture and editing it into several mini 
lectures. These then can in turn be pushed (multicast or broadcast, depending on the 
transmission technology) or posted for download, on demand or Pod casting. Because of the 
limited size of the display, and the fact that the AV materials that are used by the lecturers 
often contain more relevant information than the (talking head of the) lecturer itself, providers 
often choose to publish the slides together with the audio, rather than the composite image in 
which AV materials become unreadable.  
 

 
Fig 3: Video Lectures on the PDA  

 



PRODUCING MOBILE VIDEO 
 
Rarely is content created for mobile distribution specifically. It is recommended to produce 
the original materials at the highest possible and affordable quality in order not to jeopardise 
future output quality options: it is always possible to down convert content quality to a lower 
display format, the reverse is impossible: recreating high quality displays from compressed 
images means quality loss.  
Major issues with content creation and conversion for mobile devices are the following:  

• Selection of a specific format (display type, device type, player type) 
• Produce for a specific integrated design? (Webpages, on demand, portals?) 
• Different usability rules (interactivity, visibility and audibility) 
• Choice of the distribution technology:  Broadcast via DVB-T as the standard or the 

newer DVB-H, IP (multicast), WiFi, UMTS (Note that the quality of service can 
determine image frequency, audio prevalence over video etc.) 

Meanwhile other traditional storage devices such as portable media (flash media, USB, CD-
ROM, DVD...) should not be overlooked for distribution and transport, be it that again some 
of them are using specific device standards for example the Sony PlayStation Portable.  
 
CONCLUSION: THE BIG ISSUE 
 
The use of mobile video in learning involves a new way of conceiving and designing 
learning: personal learning will become the norm, just like personal communications have 
undergone a major shift thanks to the mobile phone. But there is no large body of knowledge 
and expertise yet on which learning content and media designers can draw. The usability of 
both devices and the media themselves are the very big issue. Research as carried out by for 
example i-CITY Hasselt and the KHLIM that is developing a design toolkit for mobile media, 
will no doubt contribute to the future of streaming video to handhelds.   


