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ABSTRACT 

The wide availability of social software and the wide availability of Internet access are two factors, which provide users 
with advanced communication, work, research, learning, creativity and recreation capabilities. In that sense, the social 
software phenomenon may be contrasted to other technological developments that revolutionised the area of information 
acquirement through their multimedia capabilities. Previous work has examined the use of social software at a real-life 
educational setting, targeting the investigation of creative-learning and communication practices, under the demanding 
application area of interactive multimedia for the arts, revealing specific observations that may be used to extend social-
software usability. In this work, an interactive multimedia communications framework and a model are described, 
furnishing the increasing need for direct interaction, when social software systems are utilised in both research and 
creative/artistic applications.  
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1. INTRODUCTION 

Using social software for learning has always been one of the main drivers of technology (Dutton and 
Loader, 2002, Barab, 2003, Dillenbourg, 2000). Various types of networked e-Education technologies 
evolved, since the introduction of affordable information systems, forming today one of the most active 
application areas, utilising state-of-the art advances in the areas of multimedia, interaction, communication, 
human-computer interaction, artificial intelligence and ontologies. As a result, the design of most e-learning 
systems is based on user-centered supporting pedagogies and paradigms (Farkas, 2007), governed by 
technological limitations such as computational power and network bandwidth. Beyond data-transmission, 
another more important and usually restrictive factor is that of communication. For educational systems, the 
ability of the system to identify when the message has been successfully transmitted and the user has 
acquired its full meaning is particularly desirable (Deliyannis, 2007).  

In traditional schools, students are capable, and in most cases encouraged, to perform their research 
beyond the classroom, in order to collect information on subjects of immediate interest. Today this research 
may in most cases be performed using search engines and e-Learning tools in class, yet questions that arise 
are often being transferred through social software to other students and friends with whom they share the 
same problems and experiences, clearly expanding the user’s capabilities to locate information effortlessly 
(Dutton and Loader, 2002, Barab, 2003, Dillenbourg, 2000). It is believed that these technologies will soon 
find their ways into schools, used to transfer knowledge and expertise on-demand.  

The notion of communication is particularly important in the area of learning. Paradigms such as “just in 
time learning”, “student-centered learning”, “constructivism” and “collaborative approaches” are commonly 
utilised in conjunction with technologies used in the information society, to describe how new learning 
processes may enable a person to gain knowledge and expertise. The majority of pedagogical theories state 



that the classroom experience is not limited to the curriculum material, but it extends to the social interactions 
inside and outside the class. Most contemporary e-learning systems provide virtual meeting places enabling 
students to chat informally, to exchange notes, views or opinions and to interact socially.  

2. INTERACTION AND COMMUNICATION 

When considering user-interaction through social software systems, particularly those destined for 
educational use, the information exchange process extends beyond the transportation of bits and bytes, to the 
transfer of meaning between the communicating parties, rendering mutual understanding as the most 
important aspect of the process. The term “information” is defined as “the meaning of the representation of 
data” for the receiver. In this sense, information may originate from various sources; it can be transferred 
using different media, and used by one or many persons. Hence, content delivery is defined as the 
understanding of the true meaning of a message that is delivered from A to B. It should be noted here that 
both A and B represent most user-system arrangements. To demonstrate this notion, imagine that a Greek 
sentence is broadcasted from user A to user B who does not recognise the language. Although the message 
has been successfully encoded and transferred, the receiver is unable to understand its meaning, a fact that 
results in lack of communication. The same phenomenon applies to mass media. Viewers with specific social 
backgrounds or cultural characteristics may be offended by certain content such as satire and jokes involving 
their personal values and beliefs. “What is complicated about communication is neither the message nor the 
technology, but the receptor” (Wolton, 1997). It is particularly important to focus on the user perspective and 
on the truly interactive nature of communication under various scenarios, including intrapersonal 
communication, exploratory learning, interactive research and artistic creation. 

Social software may successfully be used under the area of investigative e-education to aid the users in 
finding their preferred area of interest instead of targeting a specific learning area. If we examine a computer 
lab in a public school, with uniform processing and networking capabilities used by a certain phenomenally 
uniform group of students, we observe that each student may: consider technology and its uses from different 
perspectives, become more proficient in different areas, and demonstrate varying levels of understanding. 
Their background, abilities and personal interests may affect their development, resulting in uneven and 
unpredicted progress. In the near future, customised student-assisting systems that identify students’ personal 
needs, abilities and talents, will be able to interactively broaden their research horizons or even assist them in 
using their free time more constructively and productively.  

Information technology offers new learning possibilities that cannot necessarily be directly perceived in 
the short term. As television was once considered a simple “Radio with a Screen” and was later used for 
educational purposes, similarly, interactive Internet broadcasting has been reduced to Internet TV, ignoring 
all new social and educational aspects that interactivity and novel communication technologies have to offer. 
Currently, new communication and multimedia capabilities shape a new type of on-line user-behavior. As a 
result, it is imperative to examine how users are affected socially. Understanding of the mechanisms that 
enable social software to be used as an educational tool requires research beyond the fields of software 
technologies and system design. 

3. EDUCATIONAL SOCIAL SOFTWARE FRAMEWORK (ESSF) 

When examining the formulation of existing frameworks, a common observation is that their suitability is not 
generalised, but problem-related. For example, educational frameworks are formulated to support courseware 
delivery, separating multimedia development from the content expert (researcher/teacher) and target audience 
(student, academic/industrial). When such frameworks are used over varied content-types, they fail to specify 
explicitly the relationship between developers, users and target audience, a fact that was identified during 
early development of multimedia methodologies (Tamburini, 1999, Kamat, 1999). There exist cases that the 
weakness is evident, say when the content expert possesses development skills. It was recognised early 
enough that there is a need to evaluate current educational presentation-frameworks (Scanlon et al., 2000). 
Some generalised frameworks are tested in practice through general-purpose implementations, such as the 
“Authoring on the fly” system (Muller and Ottmann, 2000). Although quite general, this implementation 



offers content-control features, such as stream-playback and timing. It becomes apparent, that the underlying 
framework may be employed for courseware delivery (amongst other uses). Other examples include 
Multimedia Description Framework (Hu and Jian, 1999), based on the MPEG-7 standard, or a similar case 
which addresses the difficulties encountered when different content-domains are introduced, namely the 
“applicability problem”, that recognises the need for advanced-level systems through non-linear 
organisational aspects (Nack and Hardman, 2002). When passing from content-based to user-centered design 
systems (Willans, 2001, Sutcliffe, 1999), concerns about information-organisation become less prominent, as 
user-interface construction issues take precedence. The issue here is to automatically construct user-
interfaces by querying the content, generating dynamically new knowledge. In this context, one encounters 
frameworks and models intended for user-interface design, providing appropriate user-interface guidelines 
and structures that relate to underlying content. Examples would include frameworks, which permit particular 
interaction models/levels over the data and its representation or some educational models termed Model-
Based User-Interface Development Environments MB-UIDEs (Deliyannis, 2002). Today the SO/IEC TR 
21000-1:2004 multimedia framework (MPEG-21) standard and specifically the first part entitled “Vision, 
Technologies and Strategy”, recognises the active role of user-to-user interaction. Most importantly, one may 
easily note that in the definition there is no mention of technological system. The whole process is viewed as 
interaction between users, even in the case of user-system interaction. 

The proposed framework (ESSF) describes the interactive relationship between three roles, involved in 
the construction and use of social software systems. These include users, developers and content-experts. 
One may utilise an overlapping set-diagram representation for the three parties to describe the relationships 
between the various groups. Arrows indicate group-interaction across the system. Framework-areas may be 
coloured, to identify individual and overlapping party-roles, and set unions depict higher-order interaction, 
say between groups in construction-mode. Such a system is an implied product of the developer’s domain. 

Various modes of interaction may be described using the above model. Area-exclusive paradigms cover 
limited interaction scenarios between users, developers and content-experts. Requirements are described 
individually from each group, according to their individual needs, constraints and understanding of the target-
functionality. A common agreement across groups specifies the resulting social software system. From the 
individual perspective of each group, this is achieved without a detailed understanding of the mechanics of 
other groups. Line-diagrams may be used to specify relationships, in detail, between these clearly defined 
groups. A second setting describes the opposite case, that of the instance where only the union of all three 
parties is coloured. Here, the development group possesses knowledge that transcends all three groups. This 
would encompass the single-developer instance: where one has understanding of multimedia development, 
expertise on the subject matter and appreciates audience expectations. In passing to a third interaction setting 
is where users/field-experts assume an active role in development and commute between roles as 
user/audience. This accurately describes the development scenario of Social Software developed by users 
with real needs, where all users exchange information, ideas and experiences using the same system. Bi-
directional relationships may be indicated by double-arrow (often omitted). To interpret (Carter, 2000) 
“…developers must understand the intended meaning of the data from the information providers, in order to 
evaluate its quality”. This is a particularly pertinent issue when considering learning-content. One notes that 
the developer may not always be able to perform this task, commonly due to a lack of expertise, particularly 
when the syllabus involves practical experience gained in time, which is not easily documented or recorded.  

Clearly, one may observe a variation of scenarios emerging under this framework. For example, the users 
may be musicians, striving to advance the boundaries of their technique, or the framework graph may be used 
to describe a system that is developed by a user sub-group, via interaction with musicians. At a higher level-
of-abstraction, other frameworks may be emulated.  

4. EDUCATIONAL SOCIAL SOFTWARE MODEL (ESSM) 

The proposed model addresses the issue of interactive learning. It is designed to acknowledge that both 
content and context are either delivered successfully, from system A to system B, partially-delivered where 
more information needs to be provided, or not delivered at all. In that sense, “delivery” implies 
“transportation of meaning”, not simply transfer of data. To achieve this, both parties involved have to be 
able to exchange information through multiple channels and media forms. Knowledge domains are composed 



of entities. Each entity encapsulates all the content, queries and user-response evaluation procedures. An 
entity consists of a set of valid answers and the appropriate evaluation methods. When an entity is transferred 
from A to B, the receiving system projects the data to the user and collects responses through all available 
sensors. From this state system B is presented with a number of possibilities. If the responses cover all valid 
correct-answer conditions, according to the evaluation procedure that was sent from A to B, then a response 
is sent back to A informing that the data has been successfully transferred, i.e. understood. If the validity of 
conditions is partially covered, then B informs A that there is partial lack of understanding or disagreement. 
A must then evaluate the answer appropriately and either re-send the content using different conditions, or 
use another approach on the same subject, or change the subject altogether, or end the conversation. 

In the last example a decision making problem is presented. An erroneous answer may be caused by 
various reasons that need to be analysed at runtime. The decision making process has to answer whether the 
user does not understand the question, or does not possess the necessary knowledge, in order to answer it. 
Answer to this question may be found using various methods, one being the communication progress 
between A and B. Under this case, the solution is to provide assistance and customisation facilities to 
correctly adjust system in order to provide feedback. Alternatively, the user may not be able to realise how to 
use the system and provide feedback. This is different to the case where the user has answered correctly the 
majority questions as in this case an erroneous response may indicate a gap in the user’s knowledge. This can 
be addressed either by expressing the entity differently or by lowering system-expectations and project 
lower-level entities to investigate the level of user-understanding of the subject.In order to make the model 
more flexible, processing of data may occur in either end, depending on the processing power of each end. 
For some responses heavy on multimedia data, and when B provides sufficient processing power, evaluation 
of B’s responses may automatically take place remotely on B, allowing the result to be communicated back 
to A in order to progress to the next iteration. This approach can speed-up the process, particularly for 
systems with limited feedback connectivity. When content is transferred from A to B, the issue here is for B 
to realise at least one acknowledgment has to be sent back from B to A in order for A to receive and evaluate 
the result, a function that may utilise multimedia and multi-channel communication technologies to transfer 
multi-sensory information and feedback. As the definition of ESSM is described in general terms, a series of 
application examples are included to describe its wide domain of application. 

Application Examples 

We proceed by describing a few characteristic examples where the model may be utilised, to allow interested 
parties to map their personal requirements. Here, communication becomes an interactive content-context 
transfer issue as it is shown below. First the case of a multiple-choice test is considered. The test is used to 
prove the level of user understanding for the knowledge that has been received. The entities are represented 
in the form of questions perceived as instances taken from the domain of knowledge mentioned above. 
System A transfers to B the first question and the valid answer. The user may answer the question verbally, 
by pressing the appropriate keyboard selection, through on-screen mouse selection or via gestures captured 
by a video camera. Let us suppose that the user responds incorrectly in the first question. Then B 
communicates the result to A which in turn instructs B to present the following question, and alongside a 
help screen is instructing the user to change language if necessary. If the user changes the language or system 
attributes, then the score is zeroed and the first question appears again in the correct language. Alternatively 
the first question is considered wrong and the system progresses further. 

Psychological multiple-choice tests demonstrate increased complexity, as they are used to assess a 
user’s profile according to psychological theories. The questions are indirect and interconnected, enabling 
psychologists to evaluate the results, which may not necessarily be bound by “right” or “wrong” answers. 
They may simply indicate user-preference. In this increasingly complex case a user may select to randomly 
answer the questions, resulting in erroneous outcome. Timing here may be essential, while the order of 
questions could be randomly selected to avoid user-memorisation of answers.  

The conversation case involves a truly interactive scenario where opinion is formed through 
conversation. This may be visualised as two knowledge-domains that are able to update their content 
constantly by enriching or altering existing entities. This is achieved through conversation between A and B, 
where both send and receive questions and answers. At each complete iteration stage, both parties may have 
updated their knowledge-base, forcing internal entities to update accordingly if necessary. The feedback 



between the two parties involved in this information exchange may be multi-sensory, as facial expressions, 
hand gestures, sounds and any other feedback or combination that indicates agreement or disagreement may 
be used as an answer. 

A lecture example involves the case where A possesses knowledge and experience, which is being 
offered to B. This particular example involves the dynamics of the “Conversation” example above, but here 
clearly A has a teaching plan, followed by examples and other hierarchically organised material that may be 
represented as entities.  

The most complex case described here is that of “disagreement” ie a “Conversation” where both A and 
B do not agree, yet each attempts to change the other’s opinion. 

5. CONCLUSION 

The proposed methodology provides a clear advantage in the field of advanced interaction, particularly as 
various socio-technical approaches are increasingly utilised in the development of state-of-the-art learning 
tools. The framework and model presented in this work may be employed in the evolution of new learning 
systems, or to extend existing applications, furnishing them with additional interactive multimedia 
functionality. Ideal platforms include adaptable educational, learning and research systems that through ESSF 
and ESSM technologies may develop further system-user interaction capabilities, providing an increasingly 
human-like communication environment. Note here that a learning tool is considered successful when its use 
is “transparent” to the users, allowing them to concentrate solely in the task-in-hand. In order to achieve this 
goal, it is necessary to extend traditional interaction and communication methods and practices. 
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