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Abstract

Purpose — This paper aims to gauge the visibility of open content available in different formats of
select open courseware (OCW) repositories through prominent search engines.
Design/methodology/approach — Open content in three formats (pdf, audio and video) from four
OCW repositories listed in the OCW consortium under the science and technology subject heading were
searched through seven select search engines.

Findings — None of the selected OCW repositories are fully visible on the selected search engines.
Visibility of OCW content varied from one search engine to the other and was affected by the
format in which it is available. Google is the best search engine for retrieving OCW content,
whereas OCWfinder — a specialized search engine for retrieving OCW — has performed dismally.
Research limitations/implications — The study demonstrates the need for enhancing the visibility
of open content through using search engine optimization techniques.

Originality/value — The study intends to supply findings that could be used by stakeholders to
improve the visibility of OCW repositories. It is an attempt to draw a comparison between search
engines for their ability to index different formats of OCW in the selected repositories. Findings can be
used by information professionals to brush their information hunting skills.

Keywords Search engines, Visibility, Open learning, Open courseware

Paper type Research paper

Introduction
Information communication technology (ICT) has transformed the field of education.
The emergence of new technologies has reduced many barriers to provide education to
those who were previously deprived of it. ICT is the bedrock of modern open and
distance education, and supports the completion of objectives, such as the following
(Bates, 1997, as cited in Shirley, 2001):

 toimprove the quality of learning;

¢ to improve access to education and training;

« to reduce the cost of education; and

 to improve the cost effectiveness of education.

The Internet and the World Wide Web have made education more flexible. A person can
now learn anytime they have time. They can listen to or speak to professors who are
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delivering lectures in foreign universities. The Internet has presented a bouquet of
different learning tools which have revolutionized learning and teaching processes.
With the advances in Web technologies over the past two decades, educational
opportunities accessible through the Internet have expanded dramatically. These
opportunities are offered on many platforms and have opened new doors for teaching
and learning. A new form of lifelong learning has emerged called e-learning or online
learning. Open courseware (OCW) is one of these revolutionary online learning tools.
OCW is defined as a free and open digital publication of high-quality college- and
university-level educational materials. These materials are organized as courses, and
often include course planning materials and evaluation tools as well as thematic content.
Open courses are free and openly licensed, accessible to anyone, anytime via the Internet
(Open Courseware Consortium, 2012).

After the successful launch of the first OCW initiative by the Massachusetts Institute
of Technology in 2001, a worldwide movement towards the development and sharing of
OCW was initiated. This effort, called the OCW movement, has attained great heights in
providing quality and flexible education worldwide. Authorities such as Brown and
Adler (2008) described the OCW movement as the most visible impact of the Internet on
education. Through the availability of courseware, institutes which have highly skilled
teachers, multimedia educational resources and so forth, host their customized learning
objects on the Web for free and make them available for worldwide access. OCW assists
teaching and learning in many ways, such as:

« it provides a medium for students and lifelong learners to learn;

» it makes complex conceptual ideas understandable with the use of multimedia
and simulations;

it assists teachers in preparing for their lectures and demonstrations in a better
way;

e it provides the opportunity for students and teachers to learn from world
renowned authorities; and

« it facilitates review and collaboration in the design and implementation of
learning objects.

However, hosting OCW in a repository is not sufficient to serve the purpose. The
majority of users find it difficult to formulate their queries and, hence, have difficulty in
locating information resources (Jansen and Pooch, 2001). Thus, most of the users are not
able to locate their needed course materials and are not able to obtain full benefit from
the course. To overcome such problems, OCW needs to be visible. Visibility can be
defined as the extent to which a user is likely to come across a reference to a website in
their online or offline environment (Drez and Zufreyden, 2011). OCW repositories should
be visible through directories, search engines and other data discovery tools. The
courseware that lies deep in such repositories should be visible through data discovery
tools, such as search engines and directories, to help users in locating the courseware.
Visibility increases the chances of an encounter between a user and their resource and is
indispensable for accelerating overall traffic and credibility of a resource. High visibility
increases the options of criticism and feedback from end-users who are actually the best
evaluators of a resource. OCW helps colleges and universities attract students, scholars
and teachers in online, as well as in offline, mode. Take the case of MIT, after they
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launched their OCW repository, there was a 56 per cent increase in online traffic to their
website. Similarly, 35 per cent of regular students based their choice of enrolling at MIT
after their exposure to its OCW repository (Bossu and Tynan, 2011).

Problem statement

OCW is a promising mode of learning. These are available in multiple formats to suit the
requirements of a variety of learners. Every learner has their choice of selecting
courseware; one may go for a video or an audio, while another can ask for a PDF version.
Against this backdrop, the present study explores selected OCW repositories with
multimedia content and gauges the visibility of their courseware in varied formats
through select search engines.

Literature review

After a review of related literature, it was found that very little research has been done
on open educational resources (OERs). Studies directly pertaining to the topic are few
and far between because of its novelty. However, an ample body of literature is available
regarding “search engine efficiency and visibility of diverse online resources”, which
both are inherent themes of the paper and are examined below.

Measurements

Studies focused on the retrieval of different search terms using search engines started in
the mid-1990s. In 1996, Chu and Rosenthal (1996) conducted a study of ten search results
using ten queries drawn from real reference questions and three search engines
(Alta-Vista, Lycos and Excite). In the same year, Ding and Marchionimi (1996) analysed
20 results from three English search engines using five queries. Clarke and Willett (1997)
compared the retrieval efficiency of Alta-Vista, Excite and Lycos. In addition, they
critically evaluated earlier research and provided a realistic methodology, including
relative recall measures. It was found that Alta-Vista performed significantly better
than Lycos and Excite. Similarly, the first 20 results received from the eight selected
search engines were examined against 33 business-related queries by Gordon and
Pathak (1999). In the same year, Leighton and Srivastava (1999) used five search
engines —namely, Alta-Vista, Excite, HotBot, Infoseek and Lycos — to compare precision
on the first 20 results returned for 15 queries.

In a similar attempt, Griesbaum (2004) investigated the retrieval effectiveness of
three German Web search services (Alta-Vista.de, Google.de and Lycos.de), with 50
queries, using the top 50 links. One independent evaluator judged two link sets and
made relevance assessments. Statistical analysis showed that Google performed
significantly better than Alta-Vista, but there was no significant difference between
Google and Lycos. Likewise, using 12 queries, Wu and Li (2004) evaluated the
effectiveness of four search engines (Google, AllTheWeb, Hotbot and Alta-Vista) and
four meta-search engines (MetaCrawler, ProFusion, MetaFind and Meta-EUREKA).
Experimental results showed that, on average, the performances of the selected
meta-search engines and the search engines were very close, although there were no
statistical tests evaluating search engine differences performed. In the same year,
Vaughan (2004) used three search engines (Google, Alta-Vista and Teoma), four queries
and the first ten links from each search engine. The researcher used 24 evaluators to rate
the links. The researcher examined the quality of ranking compared to human
evaluations, the ability to retrieve top ranked pages and stability. Google performed best
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in the rankings, in the ability to retrieve top ranked pages and in stability over a ten
week period. Akin to this study, Shafi and Rather (2005) executed a study on five search
engines (Alta-Vista, Google, HotBot, Scirus and Bioweb) and biotechnology-related
terms in which they evaluated the first ten results pertaining to scholarly information
for the calculation of precision, as well as recall, and found that the Scirus search engine
retrieved more comprehensive results than Google and HotBot.

To examine the stability of result rankings, Veronis (2006) conducted a study on the
basis of 70 French language search terms and the first ten results on six selected search
engines. Y1 and Jin (2007) conducted a hyperlink analysis of several Canadian library
and information science websites. They used the AlltheWeb search engine to observe
the in-links pointing to library and information science school websites. Four content
clusters were identified to group the content of the school Web pages: library
information sciences, research, homepage and resources. The most visible topics were
student activities/projects, library/information science-related resources and
course-related information. Using a different approach, Kumar and Prakash (2009)
compared the retrieval effectiveness of two search engines by using 15 library and
information science search terms and 100 results, and found that Google retrieved more
precise results than Yahoo.

In another study, Erfanmanesh and Didegah (2010) used data from the Alexa
Databank to rank Malaysian public university websites. Similarly, Akakandelwa (2011)
conducted an exploratory survey of South African development community
e-government websites. He used content analysis and in-link analysis to evaluate the
sites. He observed a marked variation in the visibility and interactivity of the sites.
Likewise, Lewandowski (2011) examined the quantity of relevant results yielded from
three selected search engines, namely, Google, Microsoft and Yahoo.

Visibility studies

Even though there are a number of OER repositories located across the globe with
disparate resources, their use has been slow because of the lack of accurate searching
mechanisms (Abeywardena ef al., 2012). Likewise, Dicheva and Dichev (2014) observed
that the poor findability of OERs in different repositories is one of the barriers to the
large-scale uptake and use of OERs. They proposed a CS-OER portal as a one-stop
solution for finding computer science OERs. Similarly, Vladoiu (2013) considered
locating and retrieving of OCW to be the most relevant challenge to user needs, and
compiled a comprehensive list of OCW repositories and search engines for overcoming
the challenge. In a similar fashion, Piedra et al. (2014) developed Serendipity, a faceted
search engine, to find and discover OERs related to OCW from the OpenCourseWare
Consortium and OCW-Universia. Sowards (2004) counted visibility as an important
factor for a Web resource for its selection as a ready reference Web resource in American
libraries. Erfanmanesh and Didegah (2011) used Alta-Vista to study the visibility of
Iranian research institutions and data from the Alexa Databank to rank Iranian
websites. In a similar and earlier study, the same authors, Erfanmanesh and Didegah
(2010), measured the visibility of Malaysian public university websites and used data
from the Alexa Databank to rank them. Didegah and Goltaji (2010) conducted a detailed
webometric analysis of Islamic universities through the use of the Alta-Vista search
engine. Web impact factor and visibility were prominent factors that helped Malaysian
universities rank at the top, whereas the University of Kazakhstan was last on the list.
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Elgohary (2008) used Alta-Vista to find the visibility of Arab universities on the Web.
He came to the conclusion that 40 per cent of Arab universities had a low Web presence.
Likewise, Bowler et al. (2011) used Google’s Web Master Tools to check the visibility of
16 health portals which were selected through an environmental scan and later
subjected to link analysis. Bhat (2009) conducted a visibility test of five open access
repositories through title searches in ten search engines. He concluded that visibility
ranged from 5-92 per cent and noted that general search engines (Google, MSN, Yahoo
and Ask.com) outperformed the subject specific search engines. OAISTER, despite
being an open archives initiative protocol for metadata harvesting using OAIPMH (a
complaint search engine), had unsatisfactory performance.

Reyneke et al. (2011) gauged the pattern of visibility of a luxury wine brand through
the use of HowSociable.com. Web visibility of four electronic newspapers, one each from
USA, Canada, China and Hong Kong, was gauged by Gao and Vaughan (2005). They
used Yahoo for gathering in-links and found that the Globe and Mail was the most
visible among the four. Russell ef a/. (2012) indicated generally poor visibility of research
activities in institutional websites of the national autonomous University of Mexico on
the basis of their study using Scopus, Web of Science, Clase and Periodica. Drez and
Zufreyden (2011) provided a detailed discussion on the visibility of a website and factors
which are responsible for the increased visibility. The authors analysed all of the major
parameters, such as listings in directories, links from other websites, online searches,
online advertising and so forth, which act as physical drivers of online visibility. They
devised an Internet visibility index to provide comparisons between online shopping
websites. Chu ef al. (2002) used Fast (www.alltheweb.com) to get in-links and co-links to
53 American Library Association’s accredited library and information science schools.
The study aimed to gauge the visibility of the schools. They concluded that the current
version of Fast is a reasonable substitute for Alta-Vista as a data collection tool.

Itis clear from the published literature that much of the work has been done on search
engine retrieval efficiency and that tools for gauging the visibility of portals, websites
and repositories have been usyed. These earlier studies substantiate the methodology
used in the present study and, hence, are appropriate tools to gauge the visibility of
OCW.

Objectives
Following are the objectives of this study:

 to gauge format-wise the visibility of open courseware,

 to compare the visibility of selected OCW repositories vis-a-vis different formats;
and

 to compare the search efficiency of selected search tools vis-d-vis OCW.

Scope

The scope of the study was confined to OCW repositories that contained a reasonable
number of resources in the English language and were listed in the OCW Consortium
under the science and technology subject heading. The scope was further restricted by
the available formats of the courseware; only those repositories which contained
resources in multiple formats of audio, video and PDF were selected.
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Methodology
The present study was undertaken in two steps.

First step

OCW repositories under the heading of science and technology in the catalogue of the
Open Courseware Consortium (available at: www.ocwconsortium.org/en/courses/
catalog) were enumerated. In-depth exploration of the listed repositories was carried out
to verify their compliance to the scope (in terms of language and format) of the study. It
was found that 20 OCW repositories met the scope of the study. However, Novell
possessed a dead link over several repeated attempts and People’s Uni: People’s Open
Access Education Initiative required payment of fees for accessing it. These two
repositories were excluded from the study. Thus, out of 20 repositories, 18 were selected
for study.

Second step
Four (20 per cent) of 18 OCW repositories were selected by random sampling for
visibility studies. These four repositories — Johns Hopkins Bloomberg School of Public
Health (JHSP), Tufts Open Courseware (Tufts), New Jersey Institute of Technology
(NJIT) and Open Michigan — were searched in-depth to ascertain the total number of
courseware provided and format distribution. A suitable sample size of each format
from each repository was selected for determining their visibility on the Web. Seven
search engines were selected for the study. Out of the seven selected search engines, four
(Google, Ask.com, Alta-Vista and HotBot) are general search engines. One (Incy Wincy)
is a deep Web search engine. Two search engines (Scirus and OCWfinder) are
specialized search engines for science and OCW resources, respectively. Titles of PDF
documents, videos and audios were taken as keywords. The selected documents from
each repository were searched as a phrase in the selected search engines/data discovery
tools in simple search mode. The items that could not be located as a phrase in simple
search mode were searched using all possible search approaches available in advanced
search mode. Each query submitted to the selected search engines retrieved a number of
results, but only those results with the URL of that specific repository to which it
belonged were taken into consideration for determining the visibility. Research has
proved that an average of 80 per cent of users read just the first page of results retrieved
by search engines and most search engines present ten hits on the first page (Silverstein
et al., 1999). Therefore, only the first ten retrieved results were taken into consideration.
The process of determining the visibility of the selected resources was started on 26
April 2012 and completed on 27 May 2012. The collected data were tabulated, presented
and analysed in a systematic way to reveal the findings in accordance with the desired
objectives.

Analysis and discussion

OCW repositories: an overview

OCW repositories show a great diversity in the number of courses they offer. The
Student Circle Network provided the highest number of courses (10,431), while Weber
State Open Courseware offered the least (7). Fewer than 100 different coursewares were
offered by the majority (12) of the OCW repositories. Most of the OCW repositories are
from the USA. Table I presents an overview of these findings.
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Rank Name of courseware site No. of courses Country

Diverse open

courseware

1 Student Circle Network 10,431 Cyprus formats

2 MIT Open Courseware 2,141 USA

3 The Open University 463 UK

4 Tokyo Tech Open Courseware 129 Japan

5 John Hopkins Bloomberg School of Public Health Open 107 USA 463

Courseware (JHSPH)

6 Korea University Open Courseware 101 South Korea

7 Open Michigan 77 USA

8 Open Courseware University of California Irvine 64 USA

9 University of Notre Dame Open Courseware 64 USA
10 Tufts Open Courseware 50 USA
11 University of Nottingham Open Courseware 49 UK
12 Open Courseware Capilano University 23 Canada Table 1.
13 New Jersey Institute of Technology (NJIT) 22 USA Major OCW
14 United Nations University Open Courseware 16 Japan repositories in
15 [E University Open Courseware 10 Spain science and
16 Dixie State College of Utah 10 USA technology in terms
17 Kaplan University Open Courseware Site 9 USA of magnitude of
18 Weber State Open Courseware 7 USA courseware
Visibility by format

Portable document format (PDF) is the most popular format of information
dissemination to date. It was found that the JHSPH OCW repository PDF resources are,
on average, 74.5 per cent retrieved by search engines; hence, it is more effective than the
others. Open Michigan ranks second (60.5 per cent), Tufts OCW third (60.0 per cent) and
NJIT last (16.7 per cent). PDF courseware in the Tufts OCW had the highest level of
retrievability by Google (90.0 per cent). Google is also more efficient at retrieving PDF
files from Open Michigan (84.2 per cent) and JHSPH (80.0 per cent). PDF documents from
NJIT are equally visible (16.7 per cent) across all general engines, except Ask.com which
retrieved none of its documents. Google retrieved 97 out of 131 (74.1 per cent) PDF files
and is, therefore, the search engine of choice for retrieving PDF courseware. It is notable
that OCWfinder, IncyWincy and Ask.com retrieved none of the documents from NJIT.
Detailed results are shown in Figure 1.

Visibility of video courseware

Regarding the visibility of videos, JHSPH and Open Michigan both had 100 per cent
average visibility. Tufts OCW and NJIT follow with an average 50 per cent of their
videos being retrievable by search engines. The overall retrieval percentage rate is 65.2
per cent. For JHSPH, the OCWfinder retrieved eight out of nine videos (88 per cent),
which is its highest retrieval performance. It did not retrieve any of the videos from Open
Michigan and NJIT. Ask.com and Hotbot retrieved the maximum (76.1 per cent) of
videos. IncyWincy recalled zero videos, while Scirus, one of the leading science search
engines, retrieved just 13.6 per cent for NJIT videos. Figure 2 offers a picture of these
findings.
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Visibility of audio courseware

The study observed that the overall visibility of audio media is 44.9 per cent. Open
Michigan audio resources were retrieved to the maximum (100 per cent) by all of the
general search engines. JHSPH, which stands first in video visibility, slipped to third
place for audio. It is evident that NJIT continues to be last in the list with an average
visibility of only 18.8 per cent. OCWfinder retrieved none of the audio items from Open
Michigan and NJIT and, as noted above, it did not retrieve any videos from these two
repositories. Scirus retrieved 27 audio items out of 69 (39.1 per cent), which is its lowest

performance in this study. Figure 3 summarizes these findings.

Incyfincy  OCWEnder Hotbot Ask Average
searched [median)
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Figure 2.
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Figure 4.
Recall of search
engines by format

Comparison of search engines for retrieving different formats

It is evident from Figure 4 that the format of a resource affects its indexing and retrieval
capabilities by search engines. Videos are the most retrievable among the three
investigated formats with 65.2 per cent average visibility. PDF documents have 54.2 per
cent and audio media have 44.9 per cent visibility through the selected search engines.
The real competition for indexing OCW is between the general search engines (Google at
73.6 per cent, HotBot 69.5 per cent and Ask.com 63.1 per cent). Specialized search
engines are lagging behind in indexing OCW. Alta-Vista (52.4 per cent) performed better
than Scirus (39.0 per cent) and OCWfinder (42.7 per cent), but is lagging far behind the
general search engines. Regarding videos, Scirus (43.5 per cent) surpasses OCWfinder
(23.9 per cent), but lags behind it in audio media (39.1 per cent) and PDF (37.4 per cent),
against 44.9 per cent and 48.1 per cent, respectively, by OCWfinder. Overall, OCWfinder
is better than Scirus. Ask.com (76.1 per cent) and HotBot (76.1 per cent) stand shoulder
to shoulder in retrieving videos, but for PDFs and audios HotBot is more efficient than
Ask.com by a high per cent. IncyWincy, which claims to index the invisible Web, is itself
invisible on the graph with 0 per cent performance. Google (73.6 per cent) is the best in
retrieving OCW followed by HotBot (69.5 per cent) and Ask.com (63.1 per cent).
Alta-Vista is in the middle (52.4 per cent). Scirus (39.0 per cent) and OCWfinder (42.7 per
cent) both performed poorly. IncyWincy is the poorest (0 per cent). Comprehensive
details are displayed in Figure 4.

Cumulative retrieval efficiency of different search engines

Google retrieved 181 out 246 documents which is the maximum retrieved in the present
study, hence it ranks first. With 69.5 per cent recall, HotBot holds the second position.
Ask.com and Alta-Vista are in third and fourth positions, respectively. The specialized
search engines, Scirus and OCWfinder, retrieved fewer than 50 per cent of the
documents as such, so rank fifth and sixth, respectively. IncyWincy retrieved no
documents, although it claims to index 200 million Web pages. Comprehensive details
are shown in Figure 5.
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Findings

The major findings of the study are:
« retrieval of an OCW is affected by the format in which it is available;
« the video format is the most visible (65.2 per cent) form of OCW;
« for PDF resources, Google retrieved the maximum documents (74.1 per cent);

e HotBot and Ask.com, with a 79.1 per cent retrieval rate, are the most suitable
search engines for retrieving OCW videos;

« audio courseware are most effectively (72.5 per cent) retrieved by Google;

« OCWfinder, which is a specific search engine for searching open courseware, has
shown unsatisfactory performance (42.7 per cent);

 Scirus, despite its claim to index 460 million scientific Web pages including
courseware, has shown poor performance (39.0 per cent) as compared to general
search engines (73.6-52.4 per cent).

e IncyWincy, which claims to index 200 million Web pages, has shown dismal
performance (0 per cent) in retrieving open courseware; and

 general search engines (73.6-52.4 per cent) are very good at retrieving OCW and
have surpassed other search engines (42.7-0 per cent).

Summary and conclusions

The study gauged the visibility of OCW from some of the world’s best open repositories
and examined the relationship between the format of a resource and its visibility. It is
evident from the diversity of OCW and their formats that academic circles and the
educational community worldwide have recognized the importance of open courseware.
Day by day, every college/university is keen to host its own OCW repository for its
students in particular, and for the public in general (Bays, 2009, as cited in Kursan and
Cagiltary, 2011). OCW has made lifelong learning a reality. It offers excellent
opportunities for those persons who, despite having craving for knowledge, cannot
afford regular education because of their occupation, lack of time, distance and related
challenges. Students who receive education through the traditional mode can reinforce
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their learning through these OCW. Open coursewares can help them by enriching their
experience through multimedia and simulations. However, despite having such
promising benefits, OCWs have not reached their full potential because of lack of
information about their existence. Ordinary users are usually unaware of courseware in
their related field. Nowadays, users want every answer from Google and similar search
engines which usually do not include such courseware because of their poor visibility.
Therefore, it is imperative that managers of OCW repositories use modern search engine
optimization techniques to enhance the visibility of their OCW on search engines.
Visibility can be increased by submitting a link to the search engine, sponsoring ads in
online marketing portals, incorporating appropriate metatags in the source code, by
collaborating with others to increase in-links to the repository and so forth. Increased
footprints on social media will also help OCW repositories to achieve improved ranking
in search engines. URLs and links can be submitted to search engines and directories for
enhanced indexing. Similarly, search engine databases should be updated and improved
so that they can incorporate results from OCW repositories in their results.

Regional and global consortia of OCW must be encouraged to provide a common
platform for developers and users of OCW, and information professionals should play a
pivotal role in organizing such consortia. Users must improve their search skills so that
they can locate resources efficiently and accurately. Librarians should play a more
active role in optimizing the use of OCW by making their patrons aware of such
resources and frequently referring to them in their daily reference queries. Further
research needs to be initiated on different aspects of OCW, such as user perspective
studies and OCW growth and development which can help to visualize and plan a future
course of action for sustaining a successful OCW repository.
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