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Abstract 
In the edge of online learning paradigm, distance education should develop integrated and open 
educational resources for learners. Web-based integrated educational resources is a powerful 
media to create equivalent the experiences to all learners regardless their genders, socio-
economic backgrounds, ages, and geographical location, and to building the knowledge-based 
society. A Multi-Generational Model is an alternative to integrate various educational resources 
into the web, rather than moving to a one-size-fits-all format, which may serve to limit market 
participation. It would contain composite of options for learners, empowering them to make 
choices in their learning, encourage participation as well as successful completion. Web-based 
integrated educational resources relied on a multi-generational model would include 
simultaneously accessed to print resources, audio-visual materials, telelearning, including radio 
transmissions and telephone learning. It also could assist access for learners who have difficulty 
regularly accessing the online capabilities of the flexible or intelligent-flexible learning 
generations, and m-learning. In relation with openness and flexibility education, a multi-
generational model is most possible to give shape to unlock the promise of open educational 
resources that promote to open education, open educational resources, open educational 
technology, open to sharing of teaching practices and other approaches, without constraint. 
 
Keywords: web-based integrated educational resources, multi-generational model, open 

educational resources. 

 

 
Introduction  

Since the past twenty-five years history of distance education have 
witnessed significant paradigmatic shifts that have corresponded with the 
implementation of new forms of delivery technology, educational models, and 
theories for contextual learning (Specht, 2009). It has meant providing access to 
instructional content in which learners and their instructor(s) can be assisted, 
bridged, reduced or even eliminated to overcome the communication barriers of 
location, time, and most recently pace (Berge & Collins, 1995; Churton, 2000; 
Peters, 2001); and to open new channels of learner support and two-way 
communication (Zawacki-Richter, 2009; c.f. Willems, 2005). 

Studies of Garrison (1985), Nipper (1989), Taylor (1998; 2001) and 
Keegan (2002, 2003) can be seen as a continuum and traces an evolution from 
d-learning (distance learning) to e-learning (electronic learning) to m-learning 
(mobile learning) and to mg-learning (multi-generational learning) (Willems, 
2004) (see figure 1). Each phase or “generation” of DE has heralded its own 
specific benefits and important attributes, which can be seen on the value to 
distance learners globally. 
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Figure 1: Paradigm shifts in DE  

 
In line with the DE paradigmatic shifts, today's issue of the selection of 

learning resources such as printed materials, radio, audio and video cassettes, 
audio conferencing, interactive television, multimedia, and Internet, in particular, 
or a combination no longer significant. The problem has more to do with 
accessibility, cost, teaching and learning, interactivity, user-friendliness, and 
speed of each source of learning (cf.  Bates, 1995; Belawati, 2000; Willems, 
2004, 2005; Zawacki-Richter, 2009). These problems cause the movement of 
global democratization and openness on the sources of learning may still can 
not be realized. 

One important factor of these problems is that learning resources are still 
presented and explored in particular, and are not designing as an integrated 
package of learning resources by utilizing the best technology available today. 
In this connection, Sparkes and Laaser (Belawati, 2000) stated that the extent 
to which any particular medium (which can use either a single kind of 
technology or a combination of a number of different technologies) enhances 
learning depends on the way the course materials are designed within that 
medium. Thus, course design within a particular medium is equally important for 
effective learning. Belawati (2000) has concludes “nowadays, the issue 
becomes how to integrate or combine the best technology available so that 
learning resources can promote and provide a better level of understanding 
than the existing methods”. 

This paper focuses on the use of "website" as a technological medium for 
the packaging an integrated OERs. We think, more than any other distance 
media, the Internet and the Web help overcome the barriers of time and space 
in teaching and learning, and more able to integrate or combine of OERs. The 
Web is also support constructivist approaches to learning, which are individuals 
able to construct their own understanding of the world as they acquire 
knowledge and reflect on experiences. 

 
Potentials and Constraints of the Web 

In the late 1990s, with the arrival of the Web, it has become an option at 
DE (Keegan, 2002). Recently, the majority of Web sites devoted to DE use 
asynchronous communication supported by using three basic technologies: the 
Web, Newsgroups, e-mail; and a few of them also use more demanding 
technologies that support audio and video materials, so that many universities, 
colleges, and private companies throughout the world are developing courses in 
this new medium.  
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The consequence is that Web-based learning materials are getting more 
and more sophisticated, and course designers are geared towards integrating 
several technologies for presenting text, sound, images, animations, and video 
in sites for a rich multimodal interaction (Bodain & Robert, 2000; Burgstahler, 
2002). The web is probably the most promising application for educational 
processes and purposes in DE. It is a kind of media, which offers maximum 
opportunity to combine the most advanced learning resources for the most 
effective known instructional designs, besides enable to automate certain 
aspects of interaction, between learners and tutors/peers as well as between 
learners and the learning materials. It is also to ultimate improving cost-
effectiveness, reducing the cost to students and increasing access to DE on a 
global scale (Taylor, 2001; Belawati, 2010). 

Relation to delivering learning resources, the use of the web has some 
advantages: (1) time and place flexibility; (2) potential to reach a global 
audiences; (3) no concern about compatibility of computer equipment and 
operating systems; (4) quick development time, compared to videos and CD-
ROMs; (5) easy updating of content, as well as archival capabilities; and (6) 
usually lower development and operating costs, compared to satellite 
broadcasting, for example (cf. Kerka, 1997). Even though, as any medium, 
there are disadvantages and issues in relation with the use of internet: limited 
bandwidth (the capacity of the communications links); slow modems hamper the 
delivery of sound, video, and graphics; technical skills in Internet navigation, as 
well as the ability to cope with technical difficulties (cf. Kerka, 1997; Burgstahler, 
2002; Haddad & Jurich, 2002; Baggaley, Belawati & Malik, 2007; Belawati, 
2010). In line with the developments of Internet access technologies from 
“telephone and cable plants” through ISDN methods (ADSL, cable internet, and 
VSDL or VHDSL) to “wireless” uses Wi-Fi and  Mobile cellular technology for 
networks such as W-CDMA, GSM, UMTS, HSDPA, EDGE (also known as 
EGPRS, or IMT-SC), EV-DO, and WiMAX, currently issues and barriers can be 
eliminated, so that Internet access have higher data transfer speeds and 
capacity (broadband). 

The fact, that the tremendous progression of the Internet has set the 
ground for the rapid development the Web, so the number of courses available 
on the Internet is also increased quickly. According to a 2001 study, there were 
a massive number, over 550 billion, of documents on the Web, mostly in the 
invisible Web, or Deep Web. A more recent study, which used Web searches in 
75 different languages as a sample, determined that there were over 11.5 billion 
Web pages as the end of January 2005. As of March 2009, the web contains at 
least 25.21 billion pages. On July 25, 2008, Google software engineers Jesse 
Alpert and Nissan Hajaj announced that Google Search had discovered one 
trillion unique URLs. As of May 2009, over 109.5 million websites operated. Of 
these 74% were commercial or other sites operating in the “.com” generic top-
level domain (Wikipedia, 2011).  

The number of Web users or public access to ICT—viewed from rates of 
Internet penetration, that the percentage of Internet users within a region in 
comparison to its population—were increased significantly. There are some 
interesting figure facts about the Internet Penetration Rates (IPR) in the world 
as shown in Table 1 and 2 below. 

 
 



 4

Table 1 
World Internet Penetration Rates (IPR) 

 

 
Table 2 

Internet Penetration Rates (IPR) of the Southeast Asian Countries Members of the 
Southeast Asian Ministers of Education Organization (SEAMEO) in 2011 

 
Source: Internet World Stats; www.internetworldstats.com 

 
As shown in Table 2 that the IPR for 5 years in every region of the world 

has a significant improvement of 13.3% (2007-2011) or 580.4% since 2000. IPR 
in Asia also has increased significantly of 13.1% (2007-2011) or 706.9% (2000-
2011). While in African is only 13.1% (2007-2011) or 2.3% (2000-2011). 
Meanwhile the Southeast Asian Countries incorporated to SEAMEO, five 
countries have highest IPR in 2011: New Zealand 85% (3,600,000 users); 
South Korea 81,1% (39,440,000 users); Brunei Darussalam 80,7% (318,900 
users); Japan 78,2% (99,143,700 users); and Singapore 77,8% (3,658,400 
users). While Indonesia is residing at ranking 15th with IPR is 16,1% 
(39,600,000 users) (Table 3). 
 
The OERs on DE Institutions Web 

Unlike in face-to-face education which teachers/instructors sometimes 
become more important than the educational materials that delivered, in DE, 
educational materials actually become more important than the tutors. 
Therefore, one of the important aspects for successful use of the Web in DE is 
of the availability of content (educational materials) which offered freely and 
openly accessed would make access and acceptance of the technology 
beneficial for DE institutions (Haddad & Jurich, 2002).  

However, OER materials are beginning to get integrated into ODE/ODL. In 
this way the OERs movement can contribute to addressing the global demand 
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for DE where traditional delivery models are unable to respond to the learners 
needs. Through this movement, every learner can free to learn from OERs 
hosted on the open web, and giving some benefits such as low or no cost, as 
products are generally free to access and download; shorter development cycle 
due to the collaborative, parallel efforts of developers; and adaptability to suit 
our conditions.  

In this context, an important initiative of an OERs movement had built 
network to contribute the incremental development and refinement of “the OERs 
university”—is a virtual collaboration of like-minded institutions committed to 
creating flexible pathways for learners to gain formal academic credit--thus 
nurturing the evolution of a sustainable international OERs ecosystem. The 
movement aims to provide flexible pathways for learners from across the globe 
who have accessed open education courses to be assessed and earn credible 
qualifications for their work on a fee-for-service basis. The meeting was 
conducted on February 23, 2011 in Dunedin, New Zealand, attracted 202 
registered virtual participants from formal education institutions, OERs 
agencies, governments and international agencies come from 45 countries in 
Asia, Africa, Australia, Europe, North America, Latin America, Middle East, 
Australia & Oceania. Athabasca University (Canada), the University of Southern 
Queensland (USQ) (Australia) and Otago Polytechnic (New Zealand) are as 
anchor partners, and supported by UNESCO and the OERs Foundation 
(International) (http://wikieducator.org/). 

The OERs on the web include different kinds of digital assets: (1) learning 
content (courses, course materials, content modules, learning objects, 
collections, and journals). (2) tools (software that supports the creation, delivery, 
use and improvement of open learning content, searching and organization of 
content, content and learning management systems, content development 
tools, and on-line learning communities). (3) implementation resources 
(intellectual property licenses that govern open publishing of materials, design-
principles, and localization of content. (4) materials on best practices such as 
stories, publication, techniques, methods, processes, incentives, and 
distribution (Wikipedia, 2011). 

To get a figure of developing web-based resources, author conducted a 
limited survey on the web of DE’s institutions, especially developed by 11 
“Mega Universities” (the word that was firstly used by Daniel in 1995). They 
have been becoming very important to address and solve the great educational 
problems of time and for the future of DE all over the world. They can and have 
achieved a revolution in education by increasing access, cutting cost, and 
improving quality—all at the same time (Daniel, 1998; 2003; Jung, 2005). The 
eleventh Mega Universities are: the China Central and Radio TV University; 
Allama Iqbal Open University; the Korea National Open University; Indonesia’s 
Universitas Terbuka; the UK Open University; India’s Indira Gandhi National 
Open University; Payame Noor University in Iran; Thailand’s Sukhothai; 
Thammathirat Open University, and Turkey’s Anadolu University. 

My survey shown (Table 3) that they have been developing the web 
available integrated OERs, which can accessed freely and openly. The OERs 
available on the web of Mega Universities, so far can be identified by author, 
have provided the learning resources such as learning contents, tools/software, 
implementation resources, and materials on best practices—printed, electronic, 
etc.—needed to learn and readily accessible by learners—which obtained easily 
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is an important factor for the success of their learning (cf. Wulf 1996, in Kerka, 
S. 1997). 

 
Table 3 

OERs Available On the Web of Mega Universities  

 
 
 

Developing the Web-Based OERs: A “Multi-generational Model”  

One of constraints in DE, from learners’ perspective is how to create time, 
place, cost, and pace flexibility to get learning materials they need; and from DE 
providers’ is how to broader range of market participation and especially 
decrease the variable implementation costs in providing various learning 
materials. All the times, the highest costs in the variable implementation of DE 
are providing learning materials (cf. Taylor, 2001; Belawati & Andriani, 2002; 
Rumble & Litto, 2005). An initiative to decrease the costs variable is developing 
web-based integrated OERs than providing it separately, also is easier for 
learners to access openly, what ever, where ever, when ever. Even according 
to Taylor’s conceptual framework, institutional variable costs access to the web-
based resources approaching zero (Taylor, 2001). 

The multigenerational model (MG-Model) is alternative model to provide 
various learning materials and resources in an integrated package combined 
with the web as medium. This model proposed by Julie Willems (2005a), the 
Deputy Director and the academic researchers in DEHub: Innovation in DE, 
University of New England. According to her, this model is chronicles of his 
experiences against a backdrop of the “generations” of DE from Taylor, and is 
reflecting on the benefits and limitations of each “generation”, it gives insight to 
the possible implications for current practice in development and transmissions 
of DE learning resources. However—according to Willems—from “the time-lag 
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perspective” these changes have simultaneously created participatory barriers 
for some learners through an inability to maintain pace with the acquisition of 
technology. As such, access to the technology of delivery is an equity issue in 
d-learning (Willems, 2004; cf. Zawacki-Richter, 2009). 

The MG-Model would consider providing alternatives such distance 
learners, rather than moving to a one-size-fits-all format, which may serve to 
limit market participation. It would contain a composite of options for learners, 
empowering them to make choices in their learning, encourage participation, 
successful completion, as well as decrease the costs variable. In addition to 
access to the latest “generation”, the multi-generational model would include 
access to print resources (1stgen); audio-visual materials (2ndgen); and 
telelearning alternatives (3rdgen). In so doing, d-learning options would focus on 
the learning preferences, needs and technologies of the individual learner. As 
such, production and transmission would invite consumer choice (learner-
centred DE) (Willems, 2005a; 2005b). 

Philosophically, the Willems’ Model can be traced in a philosophy of 
education in cultural perspective from Brameld (1966), so called “reconstructed 
philosophy” focused to the meaning of “co-existing of philosophy”. Building from 
this philosophy, Willems asserted that the models of DE should have been 
developed as a family of “co-existing generations”. As such, it may be 
advantageous to consider the models of DE as a family of co-existing 
“generations”, each still having valuable contributions to make a life study of 
global distance learning. The co-existence of the best of each model to create a 
multi-generational model may well meet the needs of a broader range of 
distance learners (such as the portability of materials, affordability, utilization of 
existing technology, communication, timely feedback and time-saving options). 
Cites from Simpson (2005), Willems suggests that DE, should constructed with 
a mixture of delivery methods, it is a way of supporting the defining 
characteristics of d-learning: openness and flexibility for the learners. Around 
the globe, multi-generation communities exist to support each other. Each 
generation draws on the strengths of the generation that exists before or after it: 
the wisdom of older generations, the exuberance and fresh thinking of the new 
generation. 

Based on Willems’ ideas, there are three aspects in developing web-based 
integrated OERs: the web applications, the web contents, and the use of 
standards-based materials. 

 
Developing the web applications. The web developer should enable to 

organize the web as delivery system of integrated OERs that easily modified or 
created to meet the accessibility requirements; provide equal access to all 
learners with different characteristics, levels of economy, access to ICT, 
learning habits, including to learners with special needs, as well as learners with 
abilities. Whatever the reasons for the disability, it is very important to ensure 
that those with a disability are able to view the materials on the web. The need 
for accessible web pages becomes even greater in various DE settings and 
conditions. For this reason, developing web applications can refer to sets 
technical specifications and standards for the web to all learners, especially to 
learners with disabilities has developed by the World Wide Web Consortium 
(W3C) (W3C, 1999). In other word, the Web should have the portability of 
learning materials, affordability, utilization of learners-friendly technology, 
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communication, timely feedback and time-saving options) in order to prevent a 
techno-elitist barrier to accessing, and participating in DE (Willems, 2005). 

Recently, to enhance of the availability and accessibility of the OERs on 
the web is very conducive not even by growth in development of web 
technology, but is also by software for the development of web content. The 
shift from Web 1.0 (1993) to Web 2.0 (2004) as a result of technological 
refinements such as Asynchronous JavaScript and XML (Ajax), Adobe Flash 
and the Adobe Flex framework, and JavaScript/Ajax frameworks had provides 
rich user experience and works with any browser whether it is Firefox, Chrome, 
Internet Explorer or another popular browser. These web technologies were 
also enable to combine and integrate many of web contents, such as social 
networking sites, blogs, wikis, video sharing sites, hosted services, web 
applications, mashups and/or folksonomies in one package, including of many 
learning resources that learners needed (Wikipedia, 2011). Currently, the use of 
the so called ubiquitous technology for learning has been further enhanced by 
the global movement of content development including the more recent 
movement of OERs (Belawati, 2010). 

There are software can be used and very conducive to providers/user/ 
learners for managing, storing, controlling, revising, semantically enriching, and 
publishing web-based learning resources such as movies, pictures, phone 
numbers, scientific data, and so forth in a collaborative environment. So that the 
web pages are becomes an accessible web system and able to create a 
collaborative virtual learning environment to all learners.  

Software can be used freely, licensed or proprietary for the development of 
web content of such as: (1) Content or course management system (CMS) or web 

content management (WCM) used for creating, editing, managing and controlling 
a large, dynamic collection of Web material (HTML documents and their 
associated images), and many essential Web maintenance functions. Software 
applications can be used for developing CMS/WCM i.e. WordPress, Joomla, 
Drupal, SilverStripe, Cushy CMS, Frog CMS, MODx, TYPOlight, dotCMS, 
Expression Engine, Radiant CMS, concrete5, or Moodle, with various platforms 
(.php, Java, .Net, ASP.NET, GAE, XML, Apache Cocoon, Perl, mod perl, 
FastCGI, Python, Django, etc.). (2) Learning management systems (LMS) for 
administrating, documenting, tracking, and reporting of training programs, 
classroom and online events, e-learning programs, and training content. 
Software applications can be used for developing LMS, i.e. Blackboard, 
Prometheus, WebCT, with .html, css, dom, mathml, png, rdf, xml platforms. (3) 
Virtual learning environment (VLE) for design to support teaching and learning 
in an systemic educational setting. Software applications can be used for 
developing VLE, i.e. Chamilo, Claroline, Democrasoft, Dokeos, eFront, ILIAS, 
Moodle, Sakai, or Elluminate, with php, MySQL platforms. 

 
Developing web contents. The web developer should enable to organize 

and facilitate collaborative content creation. Important factors in developing 
web-based OERs are: focus on content and learners; relevant and important 
skills and knowledge addressed in OERs; structured OERs presented in 
motivating context, social strategies to promote learner comfort, control, 
challenge; fast feedback from instructors to learners; consistent and accessible 
design throughout each course; highly interactive activities for learner 
engagement; authentic communication among learners, tutors and experts; 
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course activities designed to maximize learner motivation; activities focused on 
high-level cognitive skills; development of information literacy; and development 
of applied technical skills (Cavanaugh & Cavanaugh, 2011).  

Related to learners with ability, developing web contents can refer to 
guidelines for making web content accessible to people with disabilities has 
developed by the W3C Web Accessibility Initiative (WAI). The W3C is 
committed to promoting a "high degree" of Web usability for people with 
disabilities suggest that the web includes quick tips, guidelines, training 
materials, repair tools, FAQs and more (W3C, 1999). 

 
The use of standard-based materials. However, the development of 

standards-based materials is a key factor. The sharing of materials depends on 
the standards on which the materials are developed. The quality assurance 
(QA) frameworks on DE have been established and will serve as a basis for 
further work in this area. It should also be applied in the building of web-based 
resources.  

Now, DE institutions recognize quality assurance as a key issue that needs 
to be addressed not only within individual universities but also jointly and in the 
global context. At the same time QA frameworks are at an early and therefore 
crucial stage of development. Jung’s survey (2005) on 11 Mega Universities 
shown until recently they placed more emphasis on widening access than 
assuring quality. In most of the DE institutions, developing the web-based OERs 
still use of QA system separately. Instead, most cases adopt the same QA 
criteria as they use in QA for conventional DE to assess and manage the quality 
of web-based programmes, courses, and/or resources. While, failure to take 
account of the efficiency of educational materials are also because means of 
QA not adopted as standard practice in online education, and the benchmarks 
are not heeded (Baggaley, 2007).  

Jung (2005) recommended three QA measures are taken during the 
development and delivery of web-based learning resources. First, before 
developing any web-based resources, a review team, consisting of content 
experts and design experts, will evaluate the appropriateness of learning 
resources development and objectives, accuracy of the contents, and structure 
of the contents. Second, the review team, once a certain course is accepted as 
web-based learning resources, will assess its pedagogical strategies, 
multimedia components, users interface and management functions of web-
based learning resources. Third, two formal evaluation sessions will be 
administered during the development process. The web-based learning 
resources site under development will be open to the pubic and the review team 
to be monitored. Comments from the public (including students) and the experts 
should be collected and used to improve the web-based learning resources. 
 

Conclusions 
Recently, the needs for integrated OERs are an important issue on DE. 

The web-based OERs is a powerful media to create equivalent the experiences 
to all learners; to broader range of market participation and especially decrease 
the variable implementation costs in providing various learning materials. The 
development of Internet access technologies from “telephone and cable plants” 
to “wireless”, growth in development of web technology, and software for 
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developing web applications and contents, has enable to DE institutions to 
develop a web-based integrated OERs. 

The consequence is that Web-based OERs are getting more and more 
sophisticated. The web designers are geared towards integrating several 
technologies for presenting text, sound, images, animations, and video in sites 
for a rich multimodal interaction, so the learners can to create time, place, cost, 
and pace flexibility to get learning materials they need. The Multigenerational 
Model provided three aspects in developing web-based integrated OERs, that 
is: the web applications, the web contents, and the use of standards-based 
materials. 
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