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Resource Architecture in the Virtual Digital Learning Landscape (RAVD)

Abstract: As technology becomes pervasive, the teaching and learning landscape is
now capable of presenting an interoperable and seamless learning architecture to
connect, integrate, and share learning resources. Although we have a plethora of
learning resources, searching for specific content is not easy and takes time to view and
identify the content being searched. As such a tagging metadata mechanism is
envisaged that will facilitate for content search. The tagging of these learning objects
will lead to an intelligent virtual content selection environment that will facilitate for
any content to be searched based on each of the elements of learner, subject, pedagogy
and technology via the Resource Architecture Metadata Input (RAMI). Ultimately, a
content directory is envisaged to accentuate the digital learning landscape resulting in
the Resource Architecture in the Virtual Design environment (RAVD).

Introduction

The term ‘eLearning’ is now more than 17 years old. For sure, the e-learning of 2016 and the virtual digital learning
landscape is not and will not be the same as e-learning of the 1990s. We are now looking at the 21st century
educational landscape where the realities of learning are now technology ‘enhanced’ in a ‘connected’ world, where
the learning is always in ‘motion’. The characteristics of the learners are very different from the last century and
now the learner, the environment and content has a different orientation altogether with respect to the process of
teaching, learning and referencing. The 21st century learners are now ‘mobile’ learners. They are always on the
move, as such content must now come directly to the learner, giving rise to a personalised content and environment.
Conversely, this has implications on content design where the personalised content is now chunked to facilitate for
access via mobile devices and for a more conducive and social learning activities.

In its eventuality, we now approach a ubiquitous teaching and learning landscape, where the educational transaction
can take place anytime anywhere and to anyone; this will give the learners enrichment in their learning experience
and we should also ensure the elements of enhanced knowledge retention in the teaching and learning process. A
key element in the digital learning landscape is the availability of content that is now manifested in the form of open
educational resources (OER), video collections such as the Khan academy, YouTube Edu and Academic Earth, and
various forms of audio, movies, animations, simulations and open coursewares, to name a few.

Searching for Content

Although we have a plethora of content and multimedia resources, searching for a specific item may not as easy as it
looks. For example, a quick glance at the Directory of Open Resources of the Commonwealth of Learning (Fig. 1)
only revealed resources tagged as audio, undergraduate, lecture and video. Any academic or learner searching for
content related to the types of learner and the pedagogy of the content will need to actually view the content to
ascertain the nature of the content. This will take time to view and ascertain the suitability of the content as intended.

Another attempt to locate a resource searched under “physics animation pendulum” in the Open Course Library
(OCL, undated) was not successful. Further, scrutiny of the OER Commons (OER, undated) (Fig. 2) digital library
and network revealed that the contents were searchable from the elements of subject, education level and standards.
Critical elements such as the learner characteristics and pedagogy or learning activities were not listed as a search
parameter.



Fig.1  Resource directory of COL
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Fig.2 OER Commons library & network

In view of the current scenario of the lack of specific search mechanism for content, this paper presents a Resource
Architecture for the Virtual Digital Learning Landscape, commencing from the design of learning itself, and as a
start the concept of technogogy is introduced into the framework.

Technogogy

The power of technology, as portrayed in a convergent mechanism via multimedia computing and the Internet must
go beyond presenting facts with more razzmatazz, colour, audio, visual, simulation and animation, but must have the
capability to converge in the educational environment transaction, the function of the teacher, the needs of the
students, the learning styles, the learning theories and the various pedagogies and the different functioning
technologies. Technogogy (Idrus, 2005) was initially presented as the transformative use of technology to foster
learning to describe the focus on technology-driven pedagogy in the learning environment.



Nonetheless, it seeks to address the pivotal role of T
technology in presenting a learning object that has
taken into account the relevant pedagogies and
learning modalities. Insofar as content is concerned,
technogogy 1is defined as the convergence of
technology, pedagogy and learner-based content where
the three components have a three-dimensional
relationship resulting in a specific learning object
design (Idrus, 2009).
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Fig.3 Technogogy Framework

Although we talk about a personalized learning environment and learner-centeredness, we have not even analyzed
the learning styles and preferences of students; let alone incorporating learner needs in our lesson design.
Technogogy can be applied in any area or discipline as it forces the consideration of the three components in the
design of the lesson plan and subsequently enrich the learning environment with more specific learning objects the
subjects taught. Technogogy was also illustrated (Idrus, 2008) in action in engineering education in order to
strengthen the unique needs of engineering students and the design for their instruction. This will give rise to new
paradigm in the design of the learning environment and experiences in technogogy that pivots on technology for the
presentation of a pedagogy-rich learning environment.

Hence, based on technogogy, the lesson design is ‘forced’ to consider the elements of the content, learner,
pedagogy and technology. Most of the time, the learner is ignored and one is left to wonder for whom the lesson
was designed. As such, any content design can now be tagged, making the content searchable based on the four
elements. Meta tagging was subsequently incorporated into the checklist for a highly searchable digital resource.

Resource Architecture

The content design has to be pedagogically articulated and by virtue of the concept of technogogy (Fig. 4) , the
subject matter expert (SME) has to take into account the elements of Learner, Content, Pedagogy and Technology
(LCPT). For the purpose of documentation and henceforth, a search parameter, the components in the design could
be expanded to include the subject and topic, duration (length of video or audio file) language (customisable),
location, institution and author.
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Fig. 4 Design via technogogy Fig.5 Metadata materials and repository
Basically, the content developed has been tagged with the stipulated parameters. Subsequently the resource
constructed and labelled will be stored via the definition of metadata material based on item type which will be
channeled to a repository and stored in the database (Fig. 5). Finally, when a learner goes through the process of



content search, the resource designed specifically can now be made available to the learner based the tagging
parameters.
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Fig. 6 The content directory
The resource architecture observe a simple protocol in its design, viz,
. Creates metadata content (Pre-defined Learning Design)
. Defines metadata material based on item type
. Applies metadata (item type & index tree) in Repository and will be store in database
. Use of index tree and item management for search based

A framework of the resource architecture presented will facilitate for the construction of pedagogically articulated
content based on the concept of technogogy and the tagging parameters that will subsequently be applied in
metadata into a repository will then be accessed by the searcher from the database. The complete resource
architecture framework is shown in Figure 7.
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Fig. 7 The resource architecture framework

The Resource Architecture for the Virtual Digital Learning Landscape will now make content from any database
searchable based on the tagged parameters. Further, this give rise to an opportunity for customisation of the resource
in terms of activities and different languages as well the re-modification or re-purpose and re-use of content that will
lead to the enrichment of the repository. In order to facilitate for the population of the metadata, a resource
architecture checklist (Table 1) was prepared that has a two-pronged approach the subject matter expert.



Firstly, the content developer will have to take into account all the elements of technogogy (content, learner,
pedagogy and technology) and details of the content design. Secondly, the parameters built in the checklist will
provide the index tree and item management for search based of the content.

Table 1 Resource Architecture Metadata Input (RAMI).

Data
Content ° Discipline
. Subject
. Topic
. Level of study (beginners,
Learner intermediate, advanced)

. Year of study Std 1, Form 5, etc
° Age group

. Visual (V)

. Audio (A)

. Kinesthetic (K)

° Read/write (R)

. PBL
Pedagogy ° Active Learning
° Discovery Learning
° Case Studies
° Peer Teaching
Technology ° Video

. Augmented Reality
° Audio/podcast

Language . Languages used

Time ° Duration of audio or video file

Institution . Name of institution

Country . Name of country of origin of
resource

Author ° Name of author(s)

Creative CCBY NC

Commons CCBY—-NC- 54

Conclusion Remarks

The resource architecture has been successfully registered as an Intellectual Property (IP): Resource Architecture in
The Virtual Digital Learning Landscape (RAVD) - Intellectual Property (IP) for Copyright: LY2016001233. This
endeavour is currently in an international collaboration with the National Institute of Informatics (NII), Japan for the
development of a platform and support in migration and to the end-user community: http://usim.at.nii.ac.jp/. It is
envisaged that the RAVD and RAMI will enhance content search and populate a well defined content design for the
digital educational landscape.
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