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Abstract— Field activities and collaborative learning are both 
modern and promising approaches to education. We purpose 
to integrate different state-of-the-art technologies  in a 
common framework to provide a seamless learning 
environment that provides assistance for collaborative learning 
both indoor and outdoor. 
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I. BACKGROUND  
Field activities and collaborative learning are both 

modern and promising approaches to education. In Computer 
Assisted Learning, both approaches can be addressed 
through the use of various technology devices. For example, 
mobile devices have been excellently employed to facilitate 
outdoor learning, and so have desktops and laptops for 
indoor collaborative learning.  But the use of laptops and 
desktops for group activities has some limitations like the 
support for a limited number of learners only who can use 
the device together, the reduced usefulness of gestures in 
collaboration settings where users share a device, and only 
one active user at a time. But now interactive multi-touch 
tables with a shareable interface and a larger view area have 
been developed with a chance to overcome these limitations. 
We purpose to integrate this state-of-the-art technology 
(among others) in a common framework to provide a 
seamless learning environment that provides assistance for 
collaborative learning both indoor and outdoor. 

A literature review illustrates that in recent years, the 
main focus of the research in mobile learning has been on 
'field-trip' scenarios.  Some examples are [1], [2], [3], [4], 
[5], [6], and [7]. An example area that has been widely 
investigated is language learning. Lots of work has been 
done in this particular field, including [8], [9], [10], [11], and 
[12]. On the other hand, multi-touch interactive tables with 
larger view areas and support for multiple inputs bear 
promises for enhanced support for collaborative learning 
[13], [14], [15]. But till now, the research on use of mobile 
devices for outdoor learning activities and use of multi-touch 
table for indoor collaborative tasks are progressing in 
parallel. What we propose is to integrate these technologies 
in a general framework to provide a ubiquitous environment 
for supporting learning. 

II. GOALS OF THE RESEARCH 
The key objective of our research is to develop a 

framework for a ubiquitous learning environment that 
supports collaborative, cooperative and individual learning 

by integrating features of multiple technologies for various 
tasks. On one hand, features provided by small mobile 
devices, like mobility, small size, and wireless connectivity 
make learning possible anywhere anytime. On the other 
hand, devices such as large interactive tables or whiteboards 
can act as platforms for collaborative and cooperative 
learning by providing a face-to-face setting and support for 
simultaneous inputs from multiple learners. Our goal is to 
combine these devices in a single framework to facilitate 
learning processes that take place both in traditional 
classroom environments and outdoors.  

A general framework should be useful in multiple ways 
and in various situations. So another important goal is to 
keep the system flexible enough to be employed in multiple 
domains by allowing an easy adaptation of existing learning 
contents and developing new contents for different devices. 
Another important goal is to make the system useful for all 
the participants of class, i.e., both for students and for 
teachers. That is, it the framework should not only be helpful 
for students to fulfill their tasks, but it should also provide 
assistance to teachers for designing exercises and learning 
activities for students and for assessing students' progress 
and results.  

III. CURRENT STATUS AND PRELIMINARY RESULTS 
We have completed an in-depth literature review in the 

fields of mobile learning (M-Learning) and Computer 
Supported Collaborative Learning (CSCL). This review 
essentially showed that small mobile devices have made 
their way into educational research and have successfully 
been employed for field activities. Some reported usage 
scenarios include the use of mobile devices before and after 
the field [1,3,4] but the main goal of all these systems for 
mobile devices is to facilitate field work.  On the other hand, 
CSCL literature shows that all kinds of technology (desktop, 
laptop, projector, interactive white board, smart phone, and 
tablet PC) have been used to facilitate collaborative learning 
with success - but these devices still often possess some 
limitations like small displays, support for single input at a 
time only, and ignoring body language (gestures) of 
participants. Research shows that non-verbal communication 
through body language plays an important role in 
collaboration and should be supported [16].  New 
technologies such as multi-touch interactive tables with 
shareable interfaces and the ability to take simultaneous 
input from multiple users show promises for enhanced 
support for collaborative learning by overcoming these 
shortcomings of other devices.  
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Now that technology is available to support both indoor 
and outdoor collaborative learning activities, we purpose to 
build a general framework for learning technology that 
incorporates all these devices (small mobile devices, multi-
touch table and interactive white board) and combines their 
features to provide an integrated learning environment which 
supports learning process in and out of the classroom and 
facilitates collaboration. 

Based on these finding of the literature review, a 
conceptual model of such a general framework is developed. 
Following are the essential elements for the framework: 

A. Hardware 
 Hardware devices are categorized into three following 

classes: 
1) Classroom Technology: includes mainly devices with 

large displays and support for group activities like 
interactive white boards and multi-touch interactive tables. 

2) Field Technology: small devices like smart phones 
and tablet PCs, best for being used in outdoor activities like 
field work and data collection. 

3) Home Technology: includes typical single person 
non-mobile personal computers like desktops  

B. Communication Infrastructure 
The fundamental requirement for the general framework 

is to provide a smooth communication infrastructure between 
different devices and between users of system through 
devices. This communication structure is defined on two 
levels: 

1) Logical Structure: The system will provide a separate 
space for each curriculum element that is accessible to the 
students and teachers that deal with this element. This 
logical space is further divided into three major categories. 

• Public space is accessible to all participants with 
restricted rights: readable and copyable for all but not 
editable or deleteable except for owner´s or teachers.  

• Individual's Space is a private space assigned to every 
learner. That space is only accessible to the owner. 

• Group Space is the working space of a group of 
learners who are working together on some 
collaborative task, accessible to the members of the 
particular group only. 

 All these logical spaces are stored on a server. Fig.1 
shows the logical division of these spaces and their users. 

 

 
Figure 1. Logical Structure of the communication: public space is 
accessible to all participants of class; individual space is accessible to 
owner only while group space is accessible to all member of that group 

2) Physical Structure: This layer will cover all the 
aspects of actual data transfer between logical spaces 
through various devices and synchronization of logical 
spaces when accessed from different platforms. 
Synchronization and user-intended data sharing are two 
distinct activities in this layer. Synchronization is the 
process, performed by the system, to keep data up-to-date in 
different logical spaces regardless of the devices through 
which it is created or edited. Data sharing is an activity that 
a user might want to perform. Fig. 2 shows these two data 
transfer activities, where dotted lines represent 
synchronization and solid lines represent user-intended data 
transfer.  

 
Figure 2. Synchronization and user-intended data transfer. Dotted lines 
represent synchronization while solid lines represent user intended data 

transfer 
 

C. Software 
Software applications for this framework can be 

classified with respect to two important factors, device 
independency and domain independency. Based on these 
dependencies, software to be used within the framework can 
be categorized into following division: 

1) Device and Domain Independent:  Some tasks are 
common in multiple domains and should be supported 
through any device. Examples include reading and writing 
text, viewing pictures or playing audio and video, and 
sending messages. So application support for these kind of 
tasks should be provided on all devices and for all domains. 
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Table 1. Task categories according to device and domain dependency  

2) Device Dependent and Domain Independent: This 
class covers tasks that are feasible for some devices but not 
for all, like collecting location data through mobile devices 
on a field trip, regardless of the domain (as field work is 
used in many different domains). 

3) Device Independent and Domain Dependent: This 
class of software covers domain-specific learning contents 
and some manipulation toolkit, like a map reading or GPS 
data manipulating toolkit for geography class, regardless of 
the hardware platform. 

4) Device and Domain Dependent: This class provides 
support for the tasks are both domain-specific and device 
dependent. 

5) Teacher's Toolkit: this class is special in that it 
provides a platform for teachers to develop learning 
contents, assignments and exercises for students and for 
assessing students' work.  

Table 1 summarizes some student tasks with respect to 
both their device and domain dependencies. The next step is 
to develop a prototype system based on this conceptual 
model and to conduct a first field study. So the next research 
goal is to conduct scenario-based field studies, involving 
direct observation and semi-structured interviews of pupils 
and teachers, about the prototype application and analyze the 
data. 

 

IV. METHODOLOGY 
The project will employ a qualitative research approach, 

more specifically scenario-based ethnographic field studies, 
involving semi-structured interviews and direct observation 
of teachers and students both from primary and high school 
about the prototype application.  We will follow an iterative 

approach for the field study and the system implementation 
and refinement.  

V. ISSUES TO BE DISCUSSED DURING CONFERENCE  
Integrating various devices in a general framework with 

harmony to create a ubiquitous learning environment poses 
some challenges that need to be addressed with great care. 
Some concerns at hand are as follow: 

A. Generality Vs Extensibility:  
The objective of the system to be of assistance in larger 

scope (in multiple domains and class grades) poses 
contradictory demands. Generality demands to avoid fixating 
on needs of a particular domain, device, or learner group, but 
the system cannot be beneficial for learning within a specific 
domain without addressing these particular needs. So the 
dilemma is to keep the system’s scope wide yet to provide 
valuable assistance for peculiar needs of different domains.  
One possible solution is to develop the system with the 
flexibility to support plug-ins for various tools and 
applications needed for different domains. 

B. Synchronization between different devices and logical 
spaces:  
Another important issue is to provide a smooth and 

seamless synchronization between various hardware 
platforms and logical spacees. Initially, all the data transfer 
activities, both synchronization and user-intended data 
sharing is planned to be accomplished through 3G to keep 
the system general and simple. But all the devices in the 
system also have with other wireless connectivity like 
Bluetooth and Wi-Fi. These facilities needed to be exploited 
more for data transfer requirements as 3G connection might 
not be available (e.g., field work on a remote area) or 
required (e.g., all the devices are in same building). So the 
system should be able to choose best path for data transfer. 

C. Toolkit for Teachers:   
The third issue is to develop a powerful toolkit for 

teachers to develop learning contents, activities 
(collaborative, cooperative or individual) and assessment 
tests for the learners in various scenarios (indoor  and 
outdoor) and to support an assessment of learners’ work and 
contributions. The toolkit should be useful for multiple 
domains, learning setting and learners group. That requires a 
detailed literature and field study of pedagogical methods 
practiced in different curriculum domains of schools. 
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