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Higher Colleges of Technology - Abu Dhabi Women's College; UAE

Foreword:

ICEM: the International Council for Educational Media brings together experts from the fields of
education, media, IT, and educational media production. In 2010 ICEM will celebrate its 60t
anniversary. Since its formation in 1950, the organization has witnessed and contributed to
educational media in an international forum. ICEM had provided a nexus for theory and
practice to merge, developing partnerships and potential for education worldwide.

In 2009 the state of literacy is undergoing fundamental change. Language is used flexibly in
modern mobile media: pictures, photos, icons and more have produced a semiotic form of
literacy. Online gaming is changing the concept of learning and experience. This type of change
is reflected nowhere more than in the United Arab Emirates. In the last 40 years, the U.A.E. has
moved from a male only, one-school-class, rote-learning system, to primary, secondary, tertiary
education of both sexes, with blogging, wikis, interactive boards, and multimedia as standard.
The dilemma of socioeconomically engendered “digital divides” is fully overcome in the
Petrodollar economy. Educational Theory becomes practice in this technology rich online, wired
environment.

This environment poses challenges for literacy not only in the native language, but also in the
L2 lingua franca English. Many families are proud to have a first literate generation attending
college. Books and the written word are not greatly in evidence in this traditionally oral culture.
This is a culture where Koran-literacy in L1 has moved to digital literacy in L1 and L2 whilst
overtaking and subliming from teacher’s ideas of reading, writing and critical literacy. The need
to bridge the gap between traditional teaching and digital literacy is central to the UAE teaching
experience. And so it would seem that reading and writing in the traditional sense have been
side-stepped in favour of a more immediate and richer literacy experience.

The new web generation or generation W2 is fully versed in the technologies of today. Indeed,
the web generation learners in the UAE communicate skilfully via texting, blogging, Facebook,
Twitter, SMS, chat, video call, and Online Games. Typically, research looks into the application
of W2 media in cultures with established modes of text literacy, such as Hanna Gerber’s Study
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of Adolescents in the USA, or at the challenges faced by those without the means to afford the
exotic technologies of the hour such as in Maria Lourieo’s study of ICT in Mozambique. In this
ICEM conference there is a focus too on the UAE aspect. How the large desert can be overcome
to provide resources in an interactive video classroom, such as in Ghassan Frache’s Paper on
teaching in the Western regions of Abu Dhabi.

The 2009 ICEM conference Literacy and You in a Digital Age has brought international and local
expertise to bear on the possibilities presented by media in promoting and developing literacy
and knowledge. The paper sessions vary from all aspects of digital learning. From the pilot
distance learning Project (simultaneous video link) between the Madinat Zayed and Ruwais
colleges of the Higher Colleges of Technology — separated by some 180 km of sand desert, to
the integration of digital archives to improve undergraduates work in Taiwan. Or from a study
of 10" grade boys’ literacy attainment with video games in the USA to the pioneering steps in
ICT in Mozambique.

Finally, great thanks go to ADWC acting director Steven Munns and also Dr. Ken Beatty for
tirelessly assisting in the reviewing of papers, and the whole of the Higher Colleges system,
including the most honoured patron, His Excellency Sheikh Nahayan Mabarak Al Nahayan,
(Minister of Higher Education and Scientific Research and Chancellor of the Higher Colleges of
Technology), and the Vice Chancellor of the HCT System Dr. Tayed Kamali. Without their
support and vision, this conference would never have become a reality.

The international Council for Educational Media in Collaboration with Abu Dhabi Women'’s
college are proud to present authors ranging from professors to student, with papers from all
avenues of education. The collection of papers represents a snapshot of the current state of
digital literacy in an international context.

Alex McTaggart

(Conference Chair)

Abu Dhabi October 2009
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INFORMATION, KNOWLEDGE AND DIGITAL LEARNING:

A POST-MODERN APPROACH

Dr Constantine Andoniou

ABSTRACT

The paper reports on the underlying principles of a philosophical study on the structure and organization of the
system of information and social knowledge in learning environments based on digital and electronic
communication. It calls for a reconsideration of our views in dealing with the application of information
communication technologies and it provides the theoretical background towards the development of an analytical
model for information and knowledge in digital and electronic learning environments. The paper reports on the
primary hypotheses established to support a series of theoretical approximations on the structure and organization
of information, on the new dimensions of [hyper] reality and on the fractalization of social knowledge. The
proposed model of Infogramic Analysis aims to advance our understanding of how learning occurs in digital
communication and of how information communication technologies in digital and electronic communication
based learning environments re-organize our representations and ‘realities’ of the world within and around us, and
consequently dictate and influence decisions of social action.

KEYWORDS

post-modern theory, sociology of knowledge, information theory, learning theory, digital learning, educational
technology, information communication technologies, ICTs

INTRODUCTION

In a digital world where “everything is, everything is not, or everything can be at the same time’ the quest
for ‘true’ and absolute ‘realities” becomes highly debatable and problematic. Attempts to satisfactorily
explain the contemporary world and human nature are often inadequate and insufficient justifications that
simply generate more confusion and refreshed disillusion. In an information dominated world, as human
and machine information processing converge with unpredictable futures, we need to seek fresh new
perspectives of understanding and reasoning, we need to accept that there can only be variations of given
facts and ‘realities’, theoretical approximations, as Lefebvre (1991) put it, to ‘the true’ or ‘the real’. If the
quest for scientific truth and reality themselves has become at best ambiguous, our priority should be to
reset our world views and standpoints to cope with, and respond to, the speedy technological
developments and the emerging new bodies of knowledge within a global and inter-connected learning
environment.
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The challenge nowadays, is to re-consider the value of the available and ever-increasing information, to
re-validate our social experiences and the produced knowledge in the context of the global electronic
communication and digital technologies. To do so, it requires ontological, epistemological and conceptual
shifts in the ways we think and theorize about ICTs and learning with ICTs. It involves a re-examination
of the ways we analyze and process information to reach a satisfactory degree of understanding of how
our daily digital environments and informational landscapes are constructed. The paedagogical
implications of what we teach and of how we learn in our digital environments will then become
manifest, and, for this, we will urgently need to rethink and reorganize our teaching methodologies and
strategies, our learning resources and short- and long-term educational objectives and aims.

INFORMATION AND KNOWLEDGE IN THE DIGITAL AGE

An in-depth analysis and contextualization of the structure and organization of digital information
systems and knowledge can be realized within four inter-related hypotheses:

e The Information Flow hypothesis states that mediated flows of information provide a way of
describing (discourse) contemporary history, politics, economy and culture. Such discourses of
representational information construct our social knowledge at different levels of human
information processing. Informational representations are language and visual images, which in
turn shape ideology and are expressed through responsive patterns of social communication and
action.

e The Social Knowledge hypothesis states that these technologically mediated flows construct social
knowledge, identity, and action. Social knowledge is to a great extent controlled and shaped by
global communication media. In their spatial environment of operation, that of hyperspace,
human/machine information processing and exchange, converge to fractal levels of distortion of
the system of information.

e The Code of Information hypothesis states that these mediated flows of information have specific
structures, channels and processes that effect society and knowledge. The structure and
organization of the system of information can be analysed to its distinct code. Isomorphies and
analogies can be identified among systems of social knowledge. The line between ‘generic’ human
information processing, and ‘external’ cybernetic interference is thin, challenging authenticity and
free expression in human communication.

e The System of Information hypothesis states that a distinctive, contemporary epochal organization
of information exists in space and time that influences cognition, everyday life and society. The
system of information is characterized by three levels of spatial organization across time: the era
of Romanticism, the epoch of Ersatz, and, the age of Chimera, representing, freedom, exploitation
and domination of the system of information, respectively. Their levels of intensification regulate
the relations of meaning, and consequently the organization of the social.

To establish the contemporary historical and socio-cultural conditions of these hypotheses one needs to
look into theoretical accounts of contemporary social organization and structure, ideological systems
and cultural trends, information theory, cybernetic control and human communication. Systemic
properties, interdisciplinary analogies and isomorphies, identified throughout these analyses provide
the basis for a fresh philosophic description of the current epoch, consisting of theoretical
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approximations, more speculative and futures-oriented, regarding the organization and implication of
the system of information in the era of global electronic communication and digital technologies. The
current paper though reports more on a description of the hypotheses that establish the proposed
model of philosophical assumptions, and less on the model itself.

TOWARDS A SPATIAL UNDERSTANDING OF DIGITAL LEARNING
The Information Flow hypothesis

Our view and perception of the social, the world out there, are shaped by our accumulated life
experiences, which exponentially add up to our banks of social knowledge. The discourses of history,
politics, economy and culture, as separate, though inseparable to each other, as discourses of
representational information, construct a real and imagined at the same time vision of this world within
the human mind. As a result informational representations are constructed at the subjective and
collective levels of human information processing, and are therefore dependent on the organization of
the system of information within which they originated. Informational representations take form and
shape in language and visual images, are reflected and manipulated in ideology, and finally they are
expressed though patterns of social communication and action as a response to historical, political,
economic and cultural conditions (Figure 1).

An analysis of contemporary social theory reveals of the dominant historical, political, and socio-
economic attributes of the world society. In theoretical accounts concepts such as the information
society, the post-industrial society, the public sphere, flexible specialization, heightened surveillance,
the network society, and digital capitalism, and so on, the concept of information is identified as a key
form of representation, which is structuring and organizing social knowledge, consequently social life, at
diverse cognitive levels and geographical configurations. The concept of information emerges as the
defining feature of our contemporary society. It has always been a defining characteristic of industrial
modernity, but the technological innovations in the late 20" century have led to the intensification of its
volume and usage. This intensification is conducive to an emerging global social experience. This in turn
has been traced to mixed effects, ranging from the radical reorganization of advanced, developing, and
under-developed world economies and practices of everyday life, to the growth of a global youth
consciousness and understanding among people.

ICEM-CIME 2009 Conference.



Figure 1. The Information Flow hypothesis.

In this respect, social ‘reality’ is now an informational product, generated by the processing and
management of the dominant flow of information, through means of electronic communication and
advances and applications of digital technologies. Therefore, the organization of social structure and
associated processes can be seen as a reflexive response of the organizational patterns of the system of
information. What is needed today is to direct our thinking towards multi-perspectival, inter-disciplinary
and in-depth micro-analytical conceptualizations and theorizations. Such theorizations can become one
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of many starting points for a reconstruction of social theory dealing with human and/or machine
(computer) communication in the era of intensified digital technologies and applications.

The Social Knowledge hypothesis

Within the boundaries of our physical space and across the arrow of time our perception of what
constitutes (collectively and/or individually) acceptable social knowledge is to a great extent controlled
by the global communication technologies and media of all forms. The system of information entails
controlled representations of the intentions and the financial interests of transnational media
corporations and their affiliated corporate and governmental infrastructure. At another level of spatial
consciousness, that of hyperspace, human and machine information processing and communication,
converge and align along fractal levels of distortion of the system of information. It is this distorted
system of informational representations which in turn shapes our knowledge of the social — often to
comply with distinct corporate interests. Let alone the nature of knowledge per se, more importantly,
events of social change and decisions of social action, in this respect, become ambiguous and
guestionable, as to whether they are expressions of individual choice and freedom or reproductive of
well-established patterns of exploitation and domination. They are expressed in the form of ideological
systems, which influence and are influenced by the cultural conditions and environment within which
they emerge (Figure 2).
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Figure 2. The Social Knowledge hypothesis

The development of information communication technologies and telecommunications networks has
intensified the production, generation, regeneration, circulation and exploitation of the system of
information in an endless vicious circle. Human interaction and communicational practice with
computer technologies form and recreate new social attitudes and modes of spatial thinking. The
increasing flow and management of the system of information reconstructs social knowledge and re-
organizes social life. Its mechanics are characterized by interactivity, networking and flexibility. The new
relations of human experience and construction of meaning are re-negotiated in the hyper-real cultural
environments. They are globalized through economic systematization, the design and promotion of a
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global culture and consciousness, which seemingly integrates and unifies the world on the surface, but
leaves the particular details of the validity of the underlying changes and transformations unresolved.

With regard to the hyper-real cultural environments within which new knowledge is digitally
constructed, | suggest that we are now in a phase past post-modernity, which can be termed post-
modernity-and-beyond. Post-modernity-and-beyond it is characterized by a virtual intensification of
social characteristics, related to the concept of the system of information. Postmodern positions,
generally characterized by a spirit of relativism, irrationalism and nihilism, criticize the insufficiency of
the modern, and reject notions of causality in favour of multiplicity, plurality, fragmentation and
indeterminacy. Postmodern views emphasize the deconstruction of traditional societies, language, signs,
and images, knowledge and technologies of the self, schizos, rhizomes and nomads, implosion and
simulacra, desire and discourse. | maintain that the postmodern organization of the world society
around digital communication technologies is responsible for the reconstruction and regeneration of
cultural systems worldwide. It is powered up by an uncontrollable flow of information, responsible for
the reconstruction of a digital hyper-real world, that we only start to understand.

The Code of Information hypothesis

The emerging new forms of post-modernity are dominated by the code of information. These forms do
not consist separate historical periods, rather they are manifestations of the intensification of certain
cultural attributes because of the ever-increasing surplus of information. New relations between spatiality
and time are generated by the code of information in the hyper-real cultural environments. In our
traditional physical world, the past exists in the form of memories and as practiced and acknowledged
experience that has been interweaved in programmes of intended future action. The future exists only in
the sphere of our imagination, and exists only as a projection of calculated evaluation and desired
outcomes (Figure 3).

The organization and structure of the system of information can be analyzed through the code of
information. The code of information refers to general patterns of organization both of content and of
relationships. In particular, the code can incorporate the nature and character of information, processes
of association and interaction, the source, the destination point and the channels of the communication
of the system of information, and so on. The concept of information in the age of electronic
communication and digital technologies can be distinctively identified to have systemic characteristics -
as they are defined within systems theory. The structure and organization of the system of information
presents analogies and isomorphies to macrocosmic and microcosmic knowledge systems, primarily
informational, still diverse and seemingly unrelated. The system of information can then be defined as a
complex, self-organizing entity which can affect and organize other systems. Its organization can be
characterized as one of chaotic organization in constant change towards a dynamic fractal system.
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The digitalization of the system of information makes the code vulnerable to control and
programmability. The code of information is also susceptible to the weaknesses of human information
processing but also to the exploitative tendencies and interests of external interference and
disturbance. In the world of digital technologies and applications, particular concern is needed to
principles of human information processing and communication and how these principles may be
disturbed by external cybernetic interference. Moreover, the fractalized outcome of this cybernetic
interference claims to substitute any notion of authenticity and originality and replace free expression in
human communication, with patterns of imitation and domination. Information theory provides basic
concepts and relationships of the organization of the system of information. An investigation of the
information process reveals attributes of the system of information, such as, entropy, redundancy, and
noise. Further investigation into language, code and grammar provides some insight into
communication, construction and processing of information, and in particular of the construction of
meaning. Cybernetic experiments and theories point to the possibilities of external interference to
human information processing, therefore, interference in the construction of ‘reality’ and on human
behaviour. Cybernetic principles demonstrate the importance of information in the development of
human consciousness, perception and construction of ‘reality’. Studies on human communication and
interaction also reveal how human behaviour can be affected by discrepancies in the communication of
information, which may lead to paradoxical and, indeed, pathological situations.
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Figure 3. The Code of Information hypothesis
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Figure 4. The System of Information hypothesis

The System of Information hypothesis

The system of information spans along multiple coexisting spatial levels of organization across the arrow
of time, which represent conditions of freedom, of exploitation and of domination of the system of
information, respectively. These organizational levels of the system of information (corresponding to
entropy, redundancy, and noise of its volume and intensity) coexist at any time at different levels of
intensities, and mark certain socio-cultural and historical periods. In the contemporary era of
information communication and digital technologies, of hyper-real landscapes and fantasy worlds, the
fractalization the system of information establishes new relations of meanings and understandings
(Figure 4).
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Information communication technologies are digitally constructing reality, or to put it in another way,
they are digitally reconstructing hyper-reality. The re-organization and transformation of the system of
information is taking place within the boundaries of hyperspace or cyberspace. Still, the human
obsession with this electronic spatiality, recreates the conditions of the organization of the system of
information in every aspect of contemporary social life. The code of the system of information is
structured along coexisting and interacting with each other, levels of organization, each characterized by
various degrees of intensification of information.

At any point in the arrow of time, the system of information presents coexisting and alternating levels of
authentic, simulated and illusionary segments of information which are reflected in the organization of
social life and the world. In the era of digital communication and computer technologies, the system of
information implodes towards fractalization. The meaning that justifies the relation of the system of
information to the social configurations and entities which reflexively are organized by it, is undergoing
a gradual transformation of deconstruction, differentiation and reconstruction. Consequently, all logical
justifications and confirmations of social reality in the postmodern world and beyond, are destroyed,
intensified, transformed, reborn and set free of the tyranny of reason.

| argue that the digital re-organization of the system of information reassigns the meaning of reality and
reorganizes the reality of meaning. Based on alternative envisionings of spatiality such as Foucault’s
(1986) heterotopias, Lefebvre’s (1991) trialectics, and Soja’s (1996) thirdspace, a series of theoretical
proposals, are put forward, in the form of approximations, which apply to the construction of the digital
justification of reality or the digital reconstruction of hyper-reality. The proposed model of theoretical
approximations is a meta-philosophical proposition, a proposition that moves towards a radical
reconstruction of long-established thinking of the production of social knowledge. This also acts as a
warning that the proposed philosophical considerations on the code of the organization of the system of
information may be unavoidably abstract and probabilistic and possibly paradoxical and controversial.

Romanticism, Ersatz and Chimera are conceptualized as an inter-connected triad of associated spatial
level-states of organization, a form of space-time coordinates of the system of information, which remain
unaffected as a triad globally, but they differentiate individually and locally, across the arrow of time.
They refer to the volume and intensity of available information during various historical periods, not
necessarily distinct ones, but related to the historical, socio-economic and cultural conditions of these
periods. They co-exist as general spatial frameworks across time that encompass and host diverse systems
and organization networks. At different space-time coordinates one level-state may predominate to the
expense of the others depending on the degree of intensification of the flow and organization of
information within a given system (Figure 5).
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Level-States of Infotypes

R : Romanticism E : Ersatz 'C : Chimero

Figure 5. The Infotype Level-States of the system of information

The Era of Romanticism

The Era of Romanticism is predominated by the intensification of spatial practice. The perceived physical
space is the main domain of the negotiation of information and social knowledge (actuality). At this
level-state the system of information is characterized primarily by the authenticity, and subsequently by
the simplicity and originality of its components. The Era of Romanticism would probably characterize
socio-spatial formations of primary and basic organization, where the networks of information are
almost non-existent or just emerging, where communication of the information is scarce and
elementary, and where social transformation and change is time-consuming. It is an era of potential
progress and development as a result of social exploration, error and trial, based on the unhindered
‘freedom’ of information (Figure 6).
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Figure 6. The Era of Romanticism.
The Epoch of Ersatz
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The Epoch of Ersatz is characterized by the intensification of representations of space, in which
information is disputed, infected and dominated. The Epoch of Ersatz signifies the ‘conceptualized
space’ of the system of information. The social during the Epoch of Ersatz is constituted through the
control and exploitation of information. Information is classified and categorized into controlled
knowledge and defined signs and codes are responsible for the construction of ‘social reality’. During
this level-state, the system of information becomes redundant with the elements of unpredictability and
entropy being controlled. Informational constructs are generated through imitation and floating
signifiers define the limits of social experience. Reason and logic dominate social action and change. The
Epoch of Ersatz can probably apply to developing and developed patterns of organization, with well
established networks of communication. This would be a system indicative of experimentation,
justification and potential exploitation of choices and alternatives (Figure 7).
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Figure 7. The Epoch of Ersatz.

The Age of Chimera

In the Age of Chimera, fantasy becomes the predominant component of the system of information.
Information becomes illusive, provocative and hyper-real. The spaces of representation become
intensified with the original authenticity of the Era of Romanticism and the ‘original’ simulations of
Epoch of Ersatz becoming incorporated and assimilated in the domination of lived experience. The
system of information shows a highly complex organization, with ‘reality’ being encoded, and ‘hyper-
reality’ being decoded as the dominant socio-spatial dominant. At this level-state the system of
information is dominated by the rejection of authenticity and originality, by increased tensions of
imagination and hallucination, and by the emergence of distorted spatial formations. The system of
information reactivates its entropic tendencies within a system environment alternating between states
of chaotic organization and of organized chaos. The Age of Chimera is a period of subordination to the
code of the system of information which controls and regenerates ever-emerging spatial realities. The
Age of Chimera is intensified in advanced modes of organization characterized by networked flexibility,
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flexible networking and infinite possibilities of communication. Change and transformation is fast and at
its extreme leads towards the fractalization of the system of information (Figure 8).
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Figure 8. The Age of Chimera.

INFOGRAMICS: THEORETICAL APPROXIMATIONS FOR LEARNING WITH DIGITAL
TECHNOLOGIES

The theoretical considerations and observations in the four hypotheses indicate a pattern of structural and
organizational characteristics of the system of information which, | argue provide the background to
develop an argument for the digital reorganization of information in hyper-spatial environments towards
the implosion of meaningful and authentic information to an ambiguous state of what | term
fractalization. Fractal information is characterised by self-similarity of components and fractional
dimensionality. Self-similarity refers to the same element of information that at level after level repeats
itself, like multiple copies. The fractal dimension of the system of information means that smaller
magnifications (simplified versions), or arbitrarily partial components of information, appear to be the
same as the original ones. In other words, scaling down does not change the appearance of the ‘original’
system of information. The relative instability of a system of information, towards order or disorder,
creates potential fractal conditions.

This dynamic retransformation or fractalization of the system of information is defined as Virtual
Implosion (an extension of the Baudrilladrian concept of implosion) and develops in distinct phase spaces
(spatial changes across time). Through virtual implosion, information mutates to a fractal, continuously
alternating phase space. Virtual Implosion is empowered by Fractal Dynamics (Figure 5). The later refers
to interconnecting micro-processes that support and make possible the process of implosion, and they
become a pattern of powerful organizing principles of societies, social processes, of human agents, into
entities of unpredictably programmable identity and ‘consciousness’. Moreover, the impact of this process
of Virtual Implosion on both society and individuals is the development of interrelations, which directly
affect the construction of the cultural environment within which, Virtual Implosion, acts as a potentially
controlling force of change and transformation of the world-society. It emerges in hyperspatial
ICEM-CIME 2009 Conference.



20

environments and powers up social change of worldwide societies and the reconstruction of homo-sapiens
to an emerging global digi-sapiens.
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Figure 9. Phase spaces of Virtual Implosion and micro-processes of Fractal Dynamics.

CONCLUSION

The current paper assumes that information, or the system of (all available) information, organizes
every aspect of social life and human consciousness. It suggests that patterns of social organization
reflect the organization of the system of information, and provides a brief account of the code that
defines the organization of the system of information from a post-modern perspective. To this end, it
introduces a theoretical model, in the form of a series of theoretical approximations, for the analysis of
the organization of the system of information, in a world dominated by the presence and use of
computer and digital technologies, and by an increasing human consciousness integrated with such
technologies. Consequently this model can be the basis for understanding how learning occurs in digital
environments where the focus is on the processing of information and the content of digitally produced
knowledge.

Finally, the theoretical proposals put forward here stress the need for developing different ways of
thinking when learning with ICTs, a move away from conventional epistemologies to more radical and
open ended ones, to cope with the speedy and unpredictable transformations of the system of
information in social development and change. In contrast to developing Baudrilladrian fatal strategies,
this is a tactic of encouragement for developing diverse strategies of survival in an informational ocean
of lived illusions and lost meanings, where human consciousness and awareness finds it more and more
difficult to recognize directions, to survive and to sustain its existence.

ICEM-CIME 2009 Conference.



REFERENCES

Andoniou, C. (2008). Fractal fetishes: Essays on the Organization of the System of Information. VDM:
Saarbricken.

Baudrillard, J. (1990). Fatal Strategies. New York: Semiotext(e).

Foucault, M. (1986). Of Other Spaces. Diacritics, 16, 22-27.

Lefebvre, H. (1991). The Production of Space. Oxford, UK and Cambridge, MA: Blackwell.
Soja, E. W. (1996). Thirdspace: Journeys to Los Angeles and Other Real-and-Imagined Places. Oxford:
Blackwell Publishers.

AFFILIATION AND ADDRESS INFORMATION

Dr Constantine Andoniou

B.Ed. Educational Technology Faculty

Higher Colleges of Technology

Sharjah Women'’s College, Centre of Excellence in Education

PO Box 7947, Sharjah, United Arab Emirates

Tel: + 971 6 5054347, Fax: + 971 6 5054353

Email: constantine.andoniou@hct.ac.ae

ICEM-CIME 2009 Conference.

21


http://library.uq.edu.au/search~S7/aBaudrillard%2C+Jean%2C+1929-2007./abaudrillard+jean+1929+2007/-3,-1,0,B/browse�
mailto:constantine.andoniou@hct.ac.ae�

22

A Conceptual Model for Small Screens: A Case of Design,
Redesign and Application in the Context of an Outdoor
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Abstract

This article presents a set of recommendations for design of conceptual models for applications via
handheld/mobile devices such as PDAs (Personal Digital Assistants) and some mobile phones. The author
discuses one conceptual model and its design, and applications in learning within an outdoor educational
activity, and describes how this experience lead to the recommendations. A conceptual model is an
interactive visual representation designed to depict a concept or a number of connected concepts, and
allow manipulation of properties and relationships. It is assumed that exploration of a conceptual model,
process of manipulation and interrogation of represented properties and relationships, and effect of visuals
will support conceptual learning. When used in the field via handheld technology, conceptual models can
serve as tools to support students’ learning activity. Overall, the paper aims to provide useful information
for design and application of conceptual models and other learning objects for uses via handheld
technology.

Keywords: Design, Conceptual Models, Learning Objects, Handhelds, Outdoor Learning
Introduction

A conceptual model is a particular type of a learning object (see the classification of learning objects
developed by Churchill, 2007). A learning object can be described more generally as a representation
designed to afford uses and reuses in teaching and learning contexts. A conceptual model, more
specifically, represents one or more related concepts. It is a representation designed to facilitate
development of learners’ conceptual knowledge. Affordances of today’s technology enable design of
representations of concepts in a form that is suitable for teaching and learning. This form is
predominantly interactive and visual but it can also contain other modalities such as text and audio. The
idea of a conceptual model builds upon theoretical work such as: external multimedia representations
(Schnotz and Lowe, 2003), dynamic visualization (Ploetzner and Lowe, 2004), information visualization
(Bederson and Shneiderman, 2003), visual explanations and envisioning information (Tufte, 1990; Tufte,
1997; Tufte, 2001), visual and multimedia displays and conceptual models (Mayer, 1998; Mayer 2003),
multiple representations (Van Someren, 1998), modality and multimodality (De Jong et al. 1998; van
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Someren, Boshuizen, de Jong and Reimann 1998) and pedagogical models (Fraser, 1999). Overall,
literature suggests that technology creates opportunity for design and applications of conceptual models
and other forms of multimodal representations that can effectively support teaching and learning (De Jong
et al., 1998; Fraser, 1999; Tufte, 1990, 1997, 2001; Van Someren, 1998). It is also suggested that learning
with these representations is supported through activation of certain cognitive processes such as mind
modeling (Churchill, 2008a; Mayer, 1989) and linking between internal representations (Mayer, 2003).
However, literature does not provide specific recommendations for design of conceptual models neither it
sufficiently addresses an issue of planning of learning tasks for their uses.

Emerging handheld technology (e.g., portable digital assistants and mobile phones) opens a spectrum of
opportunities for support of teaching and learning (Churchill & Churchill, 2008; Clyde, 2004; Csete,
Wong & Vogel, 2004; Luchini, Quintana and Soloway, 2004; Sharples, Corlett & Westmancott, 2002).
Designing and implementing conceptual models via handheld technology might open possibilities for
more effective use of this technology in a context of outdoor educational activities (Churchill, Kennedy,
Flint & Cotton, in press). However, this requires understanding of effective design for presentation via
small screens of handhelds, as well as how a conceptual model might support learning when delivered via
such technology during learning contexts such as an outdoor educational activity. This paper discusses
design, redesign and application of a particular conceptual model with secondary school Geography
students in the context of their outdoor educational activity. This experience resulted into integration of
three sets of recommendations into an approach for design. In particular, the paper discusses how a
conceptual model supported the outdoor educational activity and attempts to integrate this experience into
a wider set of recommendations for design of conceptual models for implementation via small screens.

An Example of a Conceptual Model

An example of a conceptual model is presented in the Figure 1. This conceptual model presents a concept
of a triangle and its associated properties and relationships. It allows students to manipulate base and
height of the triangle by dragging corresponding sliders. Manipulating either of the two parameters of the
triangle (base or height) by dragging of sliders will result in immediate update to the display in multiple
modalities: the triangle will be redrawn in a corresponding size, and the numerical information regarding
associated parameters will be updated (such as the value of the hypotenuse).
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Figure 1. “Explore Triangle” learning object (from Churchill and Hedberg, 2008)

This conceptual model can be reused with different purposes and with different groups of students, such
as for example, lower grade students can use it to explore properties of a right angled triangle, while more
senior students might use it to explore properties such as Pythagorean Theorem and basic trigonometric
functions (sine and cosine). Purpose of the conceptual model in learning depends on a learning task that is
designed to make use of it. For Foo, Ho and Hedberg (2005), learning task design should be the central
task for a teacher when planning lessons. Such task might take the task-form of troubleshooting, strategic
performance analysis, case study, design challenge or resolving a dilemma (for more detailed
classification of problem types, see Jonassen, 2000). Alternatively, this conceptual model can be used as
an aid to a teacher’s presentation or to engage students in discussion about the presented properties and
relationships. After learning, a conceptual model can be provided for student to support their homework,
assignments, preparation for tests and independent learning activities. Accordingly, it is important to
recognize two separated processes related to conceptual models: (1) process of design of conceptual
models, and (2) process of design of learning tasks for their use and reuse.

A Case of Design of a Conceptual Model

In February 2008, the author traveled to Northern Thailand with a group of 72 secondary school students
and their Geography teachers from Hong Kong. During the trip, the students were required to conduct a
study of a river. A study of a river is one of the key topics in the students’ Geography curriculum. This
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topic includes issues such as how river changes downstream, how farming and various human settlements
influence its changes, obtaining key measurements such as a river’s width, depth, velocity and gradient,
and calculating values of other parameters such as discharge and hydraulic radius. Teaching and learning
about all these concepts requires time (in and out of the classroom) while always it remains challenging
for students to put these together into coherent understanding. Understanding all these is essential for
students’ ability to meet the final demands of their curriculum assessment.

Prior to the field trip the students were taught in the class about the rivers and their properties. During the
field trip, the students were equipped with handheld devices. The device that was used was the HP iPAQ
rw6828 Multimedia Messenger. This PDA/Phone device uses the Windows Mobile operating system. In
addition, there was one notebook computer available per every five to six students. Handheld devices
were used mostly during outdoor activities while notebooks were used when the students returned from
the field to their base-camp to summarize their day’s learning into an ongoing report of a case study of a
river. Amongst other things such as recording collected data and taking images, the handheld devices
were used to access a conceptual model that was designed specifically to support their outdoor
educational activity.

Prior to the trip, the author held a number of discussions with the two Geography teachers in relation to
the content of the conceptual model. These discussions resulted in hand drawn sketches, which essentially
become a storyboard or blue print for production of the conceptual model. The author produced a first and
a subsequent version of the conceptual model using Adobe Flash authoring software. The first version of
this conceptual model is presented in the Figure 1.
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Figure 2: The first version of the conceptual

The conceptual model contains information about a number of important river parameters, enables
calculations of river discharge, presents the impact on flow rates caused by the shape of a riverbed, and
allows identification of common bad rocks at different locations along the river. Various bits of
information are presented based on a student’s interaction with the conceptual model. A student can arrive
at understanding of the river issues through interaction and manipulation of specific parameters (e.g., how
the cross-section of the river changes as one moves down the river), and by systematic exploration of
specific information (e.g., how the river discharge is calculated based on values of width, depth and
velocity).

Observations were conducted during the teachers’ uses of the conceptual model as a visual aid in their
classroom teaching in preparation for the field trip. Students’ use of the conceptual model before and
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during the field trip was observed and interviews with some students were conducted to understand their
experiences in use of the conceptual model and possible improvements the design.

Two sets of recommendations informed design and redesign of the conceptual model. These included
recommendations for design for presentation, and more specific set of recommendations for design for
small screens. The experience reported in this paper lead to a third set of recommendations that more
specifically address issues of uses of a conceptual model in support of outdoor educational activities
(design for learning recommendations).

Design for Presentation

The design of the conceptual model was guided by previously developed recommendations for
presentation. These recommendations were articulated by the author from the review of a collection of
conceptual models, reflection on personal experience as a designer, and reflection on experience working
with others involved in design such as teachers and trainee instructional designers. Some of the
conceptual models from the collection are available for preview at http://www.learnactivity.com/lo/. The
following is the lists of the recommendations for design for presentation of a conceptual model:

1. Present information visually-- Information in a conceptual model should be presented predominantly
through use of visual elements (e.g., photographs, illustrations, diagrams, graphs, colors, icons and
symbols). Sometimes, the same information can be presented in a number of modes simultaneously
(e.g., as a text, a visual, and audio effect). However, visuals are the central mode of representation.

2. Design for interaction -- Relationships should be displayed in interactive ways to allow a user of a
conceptual model to manipulate parameters and observe outcomes (e.g. by manipulating sliders,
clicking on buttons, or inputting text/numbers). Outcomes of the manipulation can be presented in a
single or several modes at the same time (e.g., as a number, or a graph).

3. Design a holistic scenario -- Design elements should be arranged in ways that integrate bits of
content into a holistic presentational scenario that depicts the concept that is represented. In other
words, all areas of the screen need to feet together into a holistic scenario that supports representation
of a concept.

4. Design for a single screen -- A conceptual model can be most often presented in a single screen. A
single screen allows a student to have a holistic focus on all elements of the required conceptual
knowledge. A single screen would enable a student to manipulate relationships and properties, and to
access outcomes of this manipulation all in one place. At the same time a single interactive screen can
be easily mashed with other media into structures such as web pages.

5. Design for small space -- The design of a conceptual model should utilize only necessary amount of
screen space to present all the required information, properties, relationships and interactive elements.
From the experience of the author, most of conceptual model can be designed in the screen space that
does not exceed 640 by 480 pixels. This recommendation has two important implications. Firstly, a
learner will concentrate visual attention on a smaller screen area. Secondly, a conceptual model might
later serve as media objects to be embedded into larger structures such as blog posts and PowerPoint
slides.
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6. Use audio and video only if it is the only option -- Audio should be rarely used, only if it can be
effective for representational purpose or to enhance realism when this is required (e.g., specific sound
of a faulty machine). Similarly, video should be used only if it is the only option, for example, when
manipulation of relationships requires different segments from a video to be presented based on the
configuration of parameters. Often, content from a video might be presented with several images of
the key frames with short blocks of text explaining each of the frames.

7. Use color in moderation -- In order to clearly present the content, color should be used in moderation.
Often, color can be used to connect related information (e.g., connecting positive numerical value
displayed in red color with a red bar on a bar graph). Different shades of color can be effectively used
while use of sharply contrasting colors must be avoided. The focus must be on simplicity and clarity
of presentation and support for learning rather than to pursue unnecessary artistic beautification of the
display.

8. Awoid unnecessary decorative elements -- Unnecessary decorative elements might add complexity to
the representation and must be used in moderation or not at all. All the elements of the display should
have purpose to represent a concept (or facilitate this representation) and allow a student to
manipulate its properties and explore relationships. In addition, cartoon-like characters should be
avoided unless they serve some representational purpose. Many designers assume that cartoon like
characters will motive students, however this assumption is less than productive for learning.
Motivation lies in a learning task that engages a student to use a conceptual model rather than in the
model itself. A conceptual model is a strategy for effective representation of educationally useful
concepts, and unless its display elements support this representation, they should not be included.

9. Design with a single font -- In order to keep the presentation simple, single font should be used (e.g.,
Avrial font in different sizes, shades and styles). Same color fonts can be used to relate pieces of
information.

10. Use frames to logically divide the screen area -- Frames can be useful to divide the presentation
screen into functional and logical areas and groupings. For example, interactive elements such as
sliders and buttons can be grouped together in one area of the display, while the other area can be
used to display output information.

Design for a Small Screen

The second set of recommendations that informed the design and redesign on the conceptual model
related to small screens of handheld technology. Handheld technology (e.g., portable digital assistants and
mobile phones) opens a spectrum of opportunities for support of teaching and learning. One important
affordance of this technology is ‘multimedia-access tool” (see Churchill & Churchill, 2008). A variety of
multimedia resources can be delivered using this technology, such as e-books, web pages, presentations,
interactive resources, audio files and video segments. These resources can be accessed any time,
anywhere, by connecting to the Internet using 3G mobile telephony network or WiFi, from the memory of
the device or storage card if the resources were previously downloaded, or through synchronization of a
handheld device with a computer. However, merely moving resources from a computer to a handheld
device might not lead to effective learning. Resources for use via handheld devices must be designed with
certain learning and design principles in mind. Conceptual models might be effective resources for
handheld technology, as these can be made available to students in a variety of situations, any time and
anywhere via such technologies (Churchill, 2008b). Handheld technology, if equipped with appropriate
resources, might serve as powerful intellectual partner for learners. From a study of the design of learning
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objects the author previously developed a set of recommendation for design for small screen presentation.
These more specific guidelines for design for small screens suggest the following considerations
(Churchill & Hedberg, 2008):

1. Design for full-screen presentation -- Full-screen presentation of a conceptual model increases
amount of available space and this appears to create an improved user experience.

2. Design for landscape presentation -- Typically a screen of a handheld device is presented in portrait
layout. The landscape presentation offers more flexibility for design.

3. Minimize scrolling -- Scrolling should be avoided or at least minimized.

4. Design for short contacts and task centeredness -- A conceptual model should be designed in a way
that provides for learning task-centered information.

5. Design for one-step interaction -- The design goal for a learning object should be to provide through
visualization and interactivity all necessary information with a single display that fits in the screen of
the handheld device. Single interactions, such as changing a position of a slider, should result in
immediate updates on the screen presented in way that is perceptually and immediately noticeable by
a student in response to an action.

6. Provide zooming facility-- when appropriate to enlarge display beyond the physical limits of the
screen. Allow a user to zoom and drag the entire screen in any direction to access hidden areas of the
display beyond the physical limits of the screen.

7. Design movable, collapsible, overlapping, semitransparent interactive panels -- Utilize floating
panels in order to maximize amount of information presented on a display.

The two teachers involved received the conceptual model with enthusiasm, however, certain problems
emerged. Original intention was to design a conceptual model for presentation via small screens of
handheld devices for use in the outdoor education activity. However, the final product emerged suitable
for presentation via computers and a projector, but its design was not effective for presentation via
handheld devices. The author installed the conceptual model on a handheld device and asked the two
teachers and two of their students to interact with its interface. It immediately emerged that some
interactive elements were perceived as too small and that some information was not clearly visible for the
students.

By this stage much stronger consideration was given to the design for small screen recommendations. In
particular the “Design movable, collapsible, overlapping, semitransparent interactive panels”
recommendation guided the redesign decisions. The content of the new design was now organized into
four groups presented in panels accessible by clicking relevant tabs. These tabs were allowing the
students to easily navigate from one panel to another. These groups of content under panels were
connected to the main scenario of the river. As the author engaged in the redesign and while testing the
different interface features based on the design recommendation, the process also led to revision of the
content. Teachers realized that some more information would be useful (e.g., hydraulic radius) while
some other information was not necessary (e.g., common invertibles). Actual process of redesigning the
conceptual model led the teachers to re-examine the content. Effective design of interface, simpler
presentation, and improved utilization of presentation area through groupings of elements, created
possibility for content to be better arranged in the small screen space. The process of involving the
teachers in the design was a productive activity for them as they appeared to have been revising their
knowledge of the content while questioning most suitable ways for presenting that content to their
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students. At the same time, they increased their understanding of affordances of technology for
presentation of educationally useful material. The final version of the conceptual model is presented in the
Figure 3.

Figure 3. Redesigned version of the conceptual model

Design for Learning

Besides the recommendations for presentation and design for small screens, the design of conceptual
models also needs to consider how and in what ways these representations can be designed to support
learning. The experience reported in this paper explored how the particular conceptual model was used in
learning context in order to explicate further set of potentially useful design recommendations. The author
refers to this thirds set of recommendations as to “design for learning” recommendations.
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During the implementation of the conceptual model the author spoke to the teachers and students
involved, and observed their uses of the conceptual model in the class and in the field. The data provided
interesting ideas about various ways that the conceptual model supported teaching and learning. Prior to
the field trip the teachers displayed the conceptual model via a projector and used it as a visual aid for
their explanations of the key concepts of a river (e.g., depth, velocity, discharge). During the explanations,
the students were taking notes. The teachers then distributed handheld devices containing the conceptual
model and asked students to interact with it while focusing on few guiding questions (e.g., how bad rocks
change as you move down the river). These questions led to class discussions of the key properties of a
river. Understanding of the key properties was required for students to effectively complete related
outdoor activity (e.g., collect and compare water discharge values at a number of points along the river, or
describe with a support of evidence, how physical properties of the river change along its path as it
progresses downstream). The conceptual model allowed students to develop some form of mind
representation based on the multimodal information presented. This mental representation was useful
latter as an aid for the students’ thinking and enabled them to better visualize the key concepts once there
were working on their assignments or activity on the river. The author is currently engaged in further
study to investigate forms of cognitive residues and associated mind processes when these residues are
used. Such understanding should lead to further refining of design recommendations. Once outdoor, the
students used the conceptual model to support their activities in any way that they perceived it as useful.
After the outdoor activity the conceptual model was useful as a tool that facilitated reflections and writing
of a river case study report. This report was constructed in a digital form. The students were provided
with a PowerPoint template, which they populated with their data, evidences and media from the field and
presented conclusions. During the outdoor engagements students used handhelds to store measurements,
collected images, video, audio-recorded notes, etc, and these were used as data, evidences and media for
the report. The template also contained embedded conceptual model with relevant questions requiring
students to refer to it when developing their arguments. Overall, the experimental use of the conceptual
model and involvements with the teachers and students resulted in a number of specific ideas about ways
in which the conceptual model supported learning in context of the outdoor educational activity:

1. Preparation tool -- Prior to the field trip the teachers projected the conceptual model via a projector
and used it as a visual aid for their explanations of the key concepts of a river (e.g., depth, velocity,
discharge). Also, prior to the trip the students were issued with handheld devices to explore the
conceptual model and other functions. These enabled students to form some initial conceptual
understanding before the actual field trip.

2. Collaboration fool -- The students often showed some configuration of the conceptual model to each
other, and discussed relevant issues. In addition the students used the conceptual model to
collaboratively work with data. For example, one student was collecting measurements on the river
and informing the other student who was then entering these values in the conceptual model in order
to obtain some other associates calculations. The second student was then passing these values to
third student who was recording them in a spreadsheet. Following the data collection, the students
used the conceptual model to double-check the data that they entered in the spreadsheet.

3. External cognitive supplement -- During the outdoor activity, the conceptual model appeared to
provide students with external cognitive supplement to their knowledge, that is, some limitations in
students’ knowledge were supplemented externally as the students were able to access representations
of required concepts at any time when needed.

4. Aid to observations -- The conceptual model enabled the students to configure parameters according
to their observation of the reality. For example, if they observed certain shape of the bad rocks in the
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river, they could configure the screen of the conceptual model accordingly, and then identify other
associated parameters not directly observable in the reality.

5. Decision-making tool -- The conceptual model also served as a tool that guided students’ decision-
making. The students were able to make their decisions, such as where to collect their next set of
measurements based on expectations that they developed through the interaction with the conceptual
model.

6. Analytical tool -- The conceptual model also enabled students to carry out certain calculations and
analysis by configuring parameters according to data that they collected on the river (e.g., enter
values of width, depth and velocity of the river based on their measurements and obtain the value of
discharge).

7. Tool for inquiry -- The students appeared to identify certain unknown parameters of the river from the
reality and then attempted to search for answers in the conceptual model (or vise versa).

8. Experimentation environment -- The conceptual model allowed students to experiment with the
parameters from their observation and carry on certain predictions.

9. Tool for generalizing -- The conceptual model supported the students to easily move between
observations and conclusions and make generalizations from their observations and analysis of the
collected data.

10. Tool for linking of theory and the world outside of the classroom-- Often during the outdoor activity
the students appeared to compare something from their knowledge with what they observed in the
reality (e.g., shape of the river bad) because the conceptual model provided them with a link. It might
be claimed that in this way, the conceptual model enabled links between theoretical knowledge and
reality, that is, between what the students learnt in the class and the world outside of the class.

11. Environment for articulation of components of knowledge -- The conceptual model also enabled
students to make connections between different parts of their knowledge and observations as once
they identified an element from their knowledge or observation in the conceptual model, it also
presented other associated elements.

12. Reflective tool -- After the outdoor activity the conceptual model was used as a tool that facilitated
reflection and possibly contributed to consolidation of the knowledge. It also was perceived as useful
revision tool for students to revise the required conceptual knowledge when working on assignments
or preparing for examination.

Conceptual models for outdoor educational activities might be designed in a ways that support these
specific learning uses. These possibilities should be considered together with other recommendations
(design for presentation and for small screens) when designing a conceptual model for application via
small screens of handheld devices. Also, recommendations for design for learning provide a useful link
between the design of a conceptual model and its use in learning tasks.

Conclusion

This paper discusses design, redesign and application of a particular conceptual model with secondary
school Geography students in the context of their outdoor educational activity. The experience resulted
into integration of three sets of recommendations into an approach for design of conceptual models. Two
sets of recommendations informed design and redesign of the conceptual model. These included
recommendations for design for presentation, and more specific set of recommendations for design for
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small screens. The experience from the field lead to a third set of recommendations that more specifically
address issues of uses of a conceptual model in support of learning. These three sets of recommendations
are integrated in the Figure 4. It is important to recognize two processes related to conceptual models:
process of designing conceptual models, and process of designing learning tasks for their use and reuse.
The third set of recommendations can be useful for both of the processes and accordingly it can be useful
tool to designers who develop conceptual model, and to teachers who plan uses and reuses of conceptual
models in their instruction.

Figure 4. Recommendations for design of conceptual models for outdoor educational activities
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The author is currently engaged in further study to explore a form of cognitive residue of learning uses of
conceptual model. It is believed that this will provide further ideas for improved design of conceptual
models as well as for design of learning tasks for their uses and reuses.

Acknowledgements: This study was supported by grant No200707176064 from The University of Hong
Kong.
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Abstract: New and emerging technologies, combined with highly innovative approaches to learning, are
transforming classes and delivering a richer and more engaging learning experience for student and teachers
worldwide. This paper investigates the impact of technology on the distance learning of the Emirati students. The
aim is to provide a flexible format to encourage new approaches to teaching and learning of the Emirati students
remotely. Three distance learning classrooms were installed at Madinat Zayed campus and another three at
Ruwais campus of the Higher Colleges of Technology (HCT). The Emirati students from these colleges receive
teaching and learning through live interaction using video conferencing equipment and shared interactive Smart
boards across the HCT wide area network. Students in these classes did not engage in virtual classrooms rather,
they participated in one extended connected class. While general feedback from the students and teachers
showed clearly the benefits of this technology in teaching Emirati students, four main guiding principles can be
drawn: creating learning and instructions for interactive distance learning classroom environments; Instructional
Strategies; Student Interactions; and Faculty Development and Technical Support. Those four principles are
highlighted in more details throughout this paper.

Keywords: Technology, Learning, HCT

1. Introduction

The guiding principle in creating interactive distance learning classrooms (IDLCs) at Madinat Zayed and
Ruwais colleges, HCT was to provide a consistent and accessible learning environment to students in
various rural locations of the Western Region of the United Arab Emirates. It was also a requirement for
IDLCs to support a variety of established pedagogical needs, as well as to provide a flexible format to
encourage new approaches to teaching and learning. To this aim, three distance learning classrooms were
installed at Madinat Zayed campus and another at Ruwais campus.

To maximize the use of the technology and to simulate face-to-face lecture classes, it was necessary to
provide a variety of options for users while not complicating the system; that is, to enhance ease of use by
teachers with varying levels of technology experience. The current videoconferencing system (complete
with all the necessary display, audio, and presentation system capabilities) utilizes a touch screen control
panel as the only input variable required of users. The classrooms appear to have a complex array of
equipment, and they do, but all are controlled by one touch-pad device. Aside from the expected desks
and chairs, the equipment in IDL classrooms include web cameras, track-view mats (from which cameras
follow the presenter), as well remote-control devices which allow students to direct cameras to them.
Additional equipment includes interactive Smart boards, projectors, and an LCD display panel that offer

ICEM-CIME 2009 Conference.



37

many possible combinations for interactions to take place on both ends. For example, aside from the live
feed, IDL classrooms can be used transmit live video, recorded medium, as well as projecting documents
(including hard copies of student homework) via a scanner across the distances.

The fully-utilized interactive distance learning classrooms are providing a bridge for students and staff at
two campuses across the Western Region of Abu Dhabi. They allow “real time” visual contact between
students and the instructor or among students at the two different locations. The resources invested in
setting up the IDL classrooms, is not merely filling the gap of teacher shortage, but creating state-of-the-
art opportunities to reach the special needs and at-risk students as well as improve teaching and learning
at those two campuses.

The contents of this paper capture teachers and students feedbacks as well as well as identify the IT and
training requirements to effectively use the interactive distance learning classrooms. The teachers and
students, who have already used the IDLCs, shared their comments and feedbacks through the use of
discussion boards, face to face dialogues plus recorded interviews. Some very useful information came
out from the discussion with all teachers and students involved in using the interactive distance learning
classes. However, four main guiding principles can be drawn from the feedbacks and comments from
teachers and students.

2. Creating learning and instructions for interactive distance learning classrooms environment

Good distance learning practices are primarily identical to good traditional face to face teaching practices

and “those factors which influence good instructions maybe generally universal across different

environments and populations.” (Wilkes & Burnham, 1991). Teaching using interactive distance learning
and its technology requires extensive planning
and preparation, and teachers must consider
those factors in order to improve their
effectiveness (Schlosser& Anderson, 1984).

When designing learning and instructions to be
delivered in and over interactive distance
learning classrooms, the teacher should focus
attention on all the students, not just those at
the home site. As was learned from anecdotal
teachers’ feedback, lessons should incorporate
a variety of activities for all the students. It is
best to use tasks with shorter time frame, small
group activities and an occasional break to add variety to the lesson. In other words, in one lesson,
teachers will need to switch from lecture to question-answer to small group activities on a regular
interval.

Extensive preparation and formative evaluation is necessary in distance learning classes. Teachers can’t
“make it up as they go along”. Students using distance learning value instructors who are well prepared
and organized (Egan, et al., 1991). Students also benefit immensely from a well-structured program and
presentation outlines.

When preparing lessons and class visuals, teachers must keep in mind to tailor those visuals to the
characteristics of the medium (voice, audio, visuals, bandwidth and speed) and students. For example,
small fonts and light colors don’t show up well over the monitors. Reed and woodruff (1995) pointed out
that a mixture of different instructional formatting will also assist in maintaining students’ interest and
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attention.

From the technology point of view, teachers must be properly trained in how to use all the features of the
equipment as well as in those techniques that prove effective in the interactive distance learning
environment. It would also be useful to provide the teacher with a quick reference guide that outlines all
the major functions and capability of the system. Egan ( 1991) stated that learners gets more from the
courses where teachers seems more comfortable with the

technology; “they seem to maintain eye contact with the

camera, repeat questions, and possess a sense of humor.

In our college case”, we have one IT technician assisting

the teacher from the start to the end of lesson. This

proves be very costly method.

A suggestion which also came from one of the teachers
is to train one student in every class as class assistant to
operate the IT equipment in home and remote site as they
might be called upon to operate the equipment if the
instructor is at another site.

3. Instructional strategies

Early in the course, teachers had to establish clear class expectations through well planned and focused
presentations with emphasis on student-teacher interactions. Otherwise Students might adopt a more
relaxed attitude toward learning expecting the course to be entertaining, not educational (read and
Woodruff, 1995).

It is absolutely critical to examine very carefully and thoroughly on how to teach in the interactive
distance learning classrooms. “Having gone through the process, students results at the end of the
semester were much higher than the ones which were taught in traditional face to face environment” one
teacher said. Teachers merely put that down to the different teaching styles they were incorporating in
their teaching.

The interactive distance learning classes can be an effective instructional tool for the distance teacher. As
with other technologies, its usefulness and effectiveness is directly related to the teacher’s understanding
of its benefits, limitations and utilizations. Therefore the teacher should prepare the student for the active
experience using the interactivity features of the distance learning classes. By asking questions and
engaging students in dialogue and noting body language of the students at both sites, teachers, can find
out the interest and comprehension of the students. This will make the students enjoy and engage more in
the course. Special attention should be paid to those students sitting at the back of the classrooms as the
vision of those students normally is not clear. Special remote controls are used to draw the camera to the
person initiating or responding to the question.

Students should also be alerted to the need to minimize all type of noise and activities (read and
Woodruff, 1995). Both detract from the quality of the course. With the use of sensitive microphones,
teachers at one site were hearing the whispering of students with each other on the remote site. Sometime
they were hearing the opening of can of drink and the crunch of chips eaten by students in class. Some
teachers dealt with this problem by asking the class assistants to tell the other students to be quiet or not
to eat in class. Some others were using the site-facilitator at the remote site to settle students in and
operate the equipment at the beginning of every class.
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4. Students interactions

Many distant learners require support and guidance to make the most of their distance learning experience
((Threlkeld & Brzoska, 1994). This support is already happening at our college where we have a lot of
student-to-student interaction and some teacher —student interactions at the home site. Some suggestions
came from the existing IDLCs teachers that next academic semester, we should try to get teachers to
travel occasionally to the remote site and conduct the teaching from there. Using this approach will create
greater interactions between all students and the teacher.

Students felt the need to have frequent interactions with their teachers. More structured interactions might
be utilized as a motivational tool (Coldeway, et al., 1980). As a result two hours were allocated as office
hours and students could call or drop-in the office during those hours. Timely feedback on completed
tasks, course assignments and projects were highly valued by our students as anecdotal evidence had
shown in the discussion forum. Literature supports the collected evidence as well (Egan, et al., 1991).

Students benefit a lot from their involvement in small learning groups. These groups provide support and
encouragement along with extra feedback on course projects and assignments. Most importantly, the
groups promote the feeling that if help is needed it is available easily within the group. The brightest
student in every class was trained as class assistant. Creating on-site class assistants proved to be
successful as students were easily supported within the class by a familiar face. Burge & Howard (1990)
stated that the utilization of on-site facilitators who develop a personal rapport with students and who are
familiar with equipment and other course materials increases student satisfaction with courses. As active
learners in the learning course, students create their own way in which they deal with the material to be
learned. Learners must have a sense of ownership of the learning goals (Savery & Duffy, 1995). Saettler
(1990) acknowledged that the learners must be both willing and able to receive instructional messages. He
found that the mental effort which a learner will invest in a learning task depends on his own perception
of two factors: the relevance of both the medium and the message; and his ability to make something
meaningful out of the material presented. At our college we captured both aspects by giving the
opportunity to our students to evaluate the course and the instructor at the end of the semester.

5. Faculty development and technical support

It is difficult to keep up with the fast pace of technological change that is being introduced to the
education system. Many teachers lack the knowledge and skills to teach using interactive distance
learning classes, yet colleges lack the IT support staff to assist with technical problems.

(Miller (1997), Murphy and Terry (1998) and Nahdi (1999) all firmly agreed that there is

a recurring theme in the education sector which is the need for faculty development for distance
education, particularly using ICT. Faculty at all levels, from University professors to secondary teachers,
typically reported that they lacked knowledge and skills needed for effective delivery; in addition, many
faculty report that they have had no experience in distance education or ICT delivery. Therefore it is of
paramount importance for institutions to have staff training programs to improve the technical and
pedagogical skills for their staff. At our college, we have Professional Development training sessions
scheduled to train teachers to use the IDLCs effectively; these sessions are led by experienced teachers
who have used the interactive distance learning classrooms. Team teaching with the same subject
teachers is another concept we are trialing.
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6. Conclusion

Interactive distance learning classes at the Western Region Colleges, HCT are providing the necessary
bridge between separate campuses with shared resources.

Using the real-time connected classes’ shared learning

environment, the colleges have been able to meet

pedagogical needs of students using variety of

educational technology tools. After a short period of use,

focus groups revealed that the positive attributes of the

IDL classrooms and student success in those

environments far outweigh their challenges. Much of the

discussion about teacher needs focused on appropriate

training in three areas: instructional strategies; creating

instructional material; and use of the specific equipment.

Concerns about the technology faltering were addressed

via on-site technology support and classroom assistants

from amongst the students. Other issues highlighted by teachers were that they themselves offered
increased attention to the course content and more preparation for classes in IDL classrooms; however,
students also appeared to have a stronger connection to the content and engaged more fully. That is, the
IDLCs provided a richness of engagement around topics and issues learned by students that far surpassed
expectations, and receptiveness by teachers that would ensure their full integration into the college
environment for years ahead.
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