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Think of a classroom from Charles Dicken’s time (mid 1800’s) with students at their desks with books, pen and ink and paper notebooks, and a teacher at the front with a blackboard and chalk. For over a century little changed. The pens and the ink were merged into ball point pens, whiteboards replaced blackboards, and more recently classrooms were equipped with overhead projectors.  Changes that enabled mobility began to appear in the 1970’s with the use of technologies such as cassette tapes, CDs, followed by book-sized computers, and in the 1990s the early Personal Data Assistants such as PalmOS devices, and latterly wireless based smartphones, tablets, etc.  So now, there is no need for the instructor and the students to be co-located, scheduling is more flexible, and worldwide access to information is available via the Internet. 
The benefits for non-colocated synchronous classroom learning are enormous. There is less need for travel. It is easier to get students and the instructor “together”. The mobile devices are lighter and more up-to-date than a stack of books (dictionary, encyclopedia, atlas, subject matter) and provide a multi-media experience. They introduce new technology to the classroom, enable easier feedback e.g. by text SMS and multimedia messages, voting, and group collaboration etc. The instructor can also use a handheld projector [1] to share information in person with a small audience.
The challenges may include connectivity and battery life, wireless bandwidth availability for streaming, support for Bring Your Own Devices [1] and multiple standards (OS’, screen sizes, file formats, keyboards), cost barriers for end users (this can be particularly important for end users on the wrong side of the Digital Divide).
For developing countries experiencing the Digital Divide on the other hand, there are opportunities to leapfrog technologies such as wired phones and desktop computers, instead skipping directly to more affordable wireless intelligent mobile devices that provide many more capabilities such as a camera, a phone, music player, navigation, etc. This is increasingly the case, as the costs of these devices continues to fall and the costs and availability for WiFi [3] and cell phone coverage improve. In addition one can avoid many of the fixed and ongoing costs and inconveniences of classical classroom training. For unstable regions, the ability to give classes without travelling through risky areas and the ability to hold classes without the risk of attacks aimed at gatherings, could be a big plus. 
[bookmark: _GoBack]Besides classroom instruction the new mobility is and will continue to bring huge gains to scientific research. One obvious way this is achieved is for scientists in the field who need to make and record their measurements. Firstly devices such as smartphones already enable note taking via a keyboard, voice, and in a few cases handwriting recognition. They enable recording via photos and videos of important scenes and Near Filed Communications [4] provides the ability to read reference points. Also they have Global Positioning System [5] support to record where (x, y, z) and when an event was observed. Further via the wireless connection (phone or WiFi) they enable uploading of results either in real-time or later when one gets back to base. To this can be added built in measurement and control capabilities such as a: microphone to measure noise, magnetometer/compass [6], accelerometers [7], gyroscopes [8], ambient light sensor. Also devices to read temperature, humidity or barometric pressure, heart monitor and even a Geiger counter  [9], can be attached and in the near future many are expected to be built in. Add to this the device is programmable and has existing applications, or special purpose applications can be written by researchers to take advantage of the measurement, control and reporting capabilities. Also for communication in remote areas one can add satellite phone capability [10]. This huge arsenal of tools enables scientific researchers to make and record measurements in remote areas with little or no infrastructure, for example studying mountain gorillas in their natural habitat, studying underground caves, in remote mountainous areas etc. It also enables the deployment of many distributed sensors making automated frequent measurements, such as floating robots using GPS-enabled smartphones to track water flow in the Sacramento River in California [11], or the deployment of ground based magnetometers in remote regions of Africa or polar regions for the observation of ionospheric and space weather processes [12].

[1] Hand held (also known as pico, mobile, pocket..) projector, see  http://en.wikipedia.org/wiki/Handheld_projector
[2] Bring Your Own Device, see http://en.wikipedia.org/wiki/Bring_your_own_device
[3] WiFi, see http://en.wikipedia.org/wiki/Global_Positioning_System
[4] Near Field Communications, see http://en.wikipedia.org/wiki/Near_filed_communication 
[5] Global Positioning System, see http://en.wikipedia.org/wiki/Global_Positioning_System
[6] Yamaha shrinks smartphone magnetometer to 1.5mm, see http://betanews.com/2011/08/05/yamaha-shrinks-smartphone-magnetometer-to-1-5mm/
[7] Accelerometer, see http://en.wikipedia.org/wiki/Accelerometer
[8] Researchers develop pinhead-sized gyroscope for smartphones and medical devices, see http://www.gizmag.com/nano-gyroscope/16581/
 [9] “Radioactivity-meter” Turns Smartphone into Geiger Counters, see http://mobilitydigest.com/radioactivity-meter-turns-smartphones-into-geiger-counters/
[10] SPOT satellite phone connection for a smartphone, see http://www.findmespot.eu/en/index.php?cid=116
[11] Floating robots use GPS-enabled smartphones to track water flow, see http://newscenter.berkeley.edu/2012/05/09/floating-sensors-track-delta-water-flow/.
[12] Closing the Gaps: New Magnetometers and New Researchers, see http://passporttoknowledge.com/suntostars/ihy/ihy05.php
