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M-learning for PDAs: Overview

� NKI Distance Education and Online Education

� Basic philosophies when developing the system for m-learning

� First project - developments, testing, results and conclusions 

� Second project - designing and testing an Always-Online Environment for 
Mobile Learners

� Results and conclusions



NKI

� The NKI Group – a non-profit foundation in education:

� NKI Distance Education:

� Each year around 15,000 active students

� 120 programmes and 500 courses

� 430 courses and 70 programmes on the Internet 

� The Norwegian School of Information Technology (NITH)

� The Business Training Centre (NA)

� NKI Publishing House
� NKI Distance Education



NKI and Online Education

� NKI Distance Education/NKI Internet College
� Online distance teaching since 1987

� In continuous operation

� Integrated research/educational development/technological 
development

� �Mainstream� technology

� 6,000 students in 40 countries

� 430 courses/70 study programmes



Flexibility in distance education

� Models of teaching and learning
� Distance Education:

� Individualised Flexible 
Teaching 

or 
� Teaching in ’The 

Extended Classroom’



NKI basic philosophies concerning distance 
learning

� Student autonomy and flexibility

� Flexible and individual distance teaching with the student group as social 
and academic support for learning.

� Views of knowledge and learning

� The result of learning is a change in the student’s perceptions

� Learning is a qualitative change in understanding
� Learning is an active process

� Learning is a socially supported individual process



Designing the Environment for Mobile 
Learners - first project

� Studying online and offline

Technology:              Content and communication:
Pocket PC/PDA Learning content to be downloaded
Mobile phone Online access to forums for reading/writing  

Portable keyboard E-mail communication with attachments

� Technical solution:



Students’ and tutor’s use of technology when 
mobile - first project

When mobile the students must be able to:

� Study the course materials
� Make notes
� Write assignments
� Access Forum to read
� Access Forum to submit contributions
� Send e-mail to fellow students 
� Receive e-mail from fellow students
� Submit assignments by e-mail including attachments 
� Receive assignments corrected and commented on by the tutor



Results - first project

� The participant’s study situation
Students and tutors working with the course at home, at the office and on
travel

� Downloading and synchronizing learning content
Technology: Broadband, LAN, modem, ISDN and mobile – few problems

� Reading and studying on the PDA:
E-book version preferred before HTML

� Contribution to Forum via PDA and mobile phone:
Direct access to Forum, preprepared message, fast connection

� Assignment for submission via mobile technology:
Few problems, acceptable costs



Conclusions - first project

� Mobile technology may increase the flexibility of distance teaching
� The technology functioned according to expectations
� Participants’ views varied – from enthusiastic to quite reserved
� The students expressed very different views concerning reading from a small 

screen
� Institutional challenges for systems development to cater for mobile and not 

mobile learners
� Technical problems exist, but are continuously reduced through software and 

hardware developments
� Portable keyboard is necessary for efficient use of the PDA as a teaching 

and learning tool
� We need better solutions for browsing web pages
� Mobile communication is still expensive – especially from abroad
� We are uncertain whether a future solution for mobile learning is solved by

� Mobile phone and pda
� Hybrid (pocket phone/computer)
� Laptop with mobile connection
� Other solutions (?)



Basic assumptions present project

� Continue research on m-learning with PDA
� Develop generic solutions independent on user-end devices
� Cost-effectiveness - Same course for mobile and not-mobile students
� Online access to course materials - “ Always online environment”
� Graphical materials and multi-media should be included 
� Trying out the environment for future mobile learners who are always 

online via wireless networks at affordable and acceptable costs



First year developments
� Development of first year in additional version
� Texts and graphics specifically developed for small screens
� Text perfectly adapted to the screen of the PDA
� Multi-media elements readable but not satisfactory



First year developments

Screenshots from the PDA of multi-media multiple-choice question and 
“ drag and drop” assignment.



Second year: Developing the mLMS

Aspects of an always-online solution that would 
possibly increase the quality of the services for 
mobile learners:

� High bandwidth gives fast downloading of course content and use of 
audio, video and advanced graphics

� Independence of synchronization with desktop PC
� Access to resources on the Internet at all times
� Easy access to e-mail at all times
� Possibilities for online assessment and assignments
� Options for easier co-operation with fellow students
� Possibilities for synchronous communication, chat and IP telephony
� ADSL or free access to WLAN give control over costs



mLMS - System requirements

� Overall framework needs
� Support mobile and traditional clients OK
� Present content device dependent OK
� Comfortable learning environment OK

� Course content
� Store course content OK
� Easy navigation OK
� Zoom function for illustrations/pictures OK?



mLMS - System requirements

� Access to courseware
� Access to resources OK

� Access to course planning tools 
� Possibility for submitting assignments OK-

� Possibility for tutors to comment and return assignments OK-

� Access to class list and personal information OK

� Possibilities for multiple choice and other types of exercises OK

� Text to speech possibilities OK

� Support text, graphics, audio and video OK-

� Provide immediate feedback on exercises OK

� Searchable course content OK-



mLMS - System requirements

� Communication
� Online synchronous communication - chat etc. OK

� Online asynchronous communication - e-mail OK

� SMS service between tutors and students 
� MMS service
� SMS from the system for reminders and information etc.
� Access for writing and reading in course forums OK

� Access to lists with tutor and student information OK

� Message board OK

� Announcements OK



mLMS - System requirements

� Administration of users
Not a part of the end user system for the mobile student or tutor
� Possibility to register for exams 
� Access to student records OK

� Student tracking OK

� Other
� Possibilities for enrolling OK-

� Export features for offline course access 
� Changing personal settings and information OK

� Access to FAQ OK

� Access to contact information OK

� Access to general study information - exams handbooks, regulations etc. OK

� Access to sitemap OK

� Area for uploading and storing personal files 
� Possibilities for printing from the device OK-

� Access to technical support services OK



Trial and testing

� The following features were tested
� Logging in and navigation on the NKI Internet College personal page
� Navigating in the course
� Reading text materials
� Submissions of assignments
� Multi-media (Sound, Video, Multiple-choice questions, Drag and drop exercises, 

Graphics, Synthetic speech, Talking pages)
� Reading in the course Forum
� Writing messages to the Forum
� Synchronous communication (chat and IP telephony)



Trial and testing - Results
� User friendliness

� Equipment easy to use, experience fun and stimulating

� Didactic efficiency
� M-learning increases quality, objectives can be met, accessing content and 

communication is easy
� evaluation and questioning effective
� Graphical materials not satisfactory

� Technical feasibility
� Navigation easy
� Graphical materials necessary?

� Cost efficiency
� M-learning increases access
� Mobile phones with more PocketPC functionalities will increase access to 

technology
� Chatting and IP telephony useful

Test persons with technical background less enthusiastic



Conclusions
� The NKI developments and research on mobile learning in 

connection with the two EU Leonardo projects have resulted in 
better solutions for serving distance online learners in general

� Cost efficiency considerations do not allow for developing parallel 
versions of courses

� Courses must be developed, presented and distributed in ways that 
allow both mobile and not mobile learners to participate in the same 
course

� Course materials can be accessed both by standard and mobile 
technology with acceptable quality of all content elements

� Interaction with course content and multi-media materials and 
communication with tutors and fellow students must also function
adequately both through standard and mobile technology

� It is still a question of what the “ideal” device and solution for mobile 
learning really is. Probably is the answer a result of the learner’s 
individual preferences



Thank you!

� NKI Internet College:
http://www.nettskolen.com/

� Torstein Rekkedal home page:
http://home.nettskolen.nki.no/~torstein/


