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Abstract—In this research, improving on the quality of
Reusable Learning Objects (RLOs) on a Peer-To-Peer (P2P)
network is considered. The RLO was first redesigned to
have a fundamentally inherent pedagogical structure, which
gave it an immediate foundational level of quality in terms
of opportunities related to reusability. Applying the Learn-
ing Object Review Instrument 1.5 (LORI 1.5) demonstrated
that some of the elements are inherent in this new RLO
design, so there was no need to constantly have such fea-
tures evaluated with LORI. A modified LORI was therefore
developed in order to evaluate the remaining features of the
RLO. The research identified these remaining elements to
produce a Review Rubric for scoring the RLO’s quality. In
addition, an algorithm is given which considers one or more
subject-matter experts as part of a review process. Utilizing
the subject-matter experts in a P2P network involved the
creation of special nodes to ensure data integrity and post-
availability of the review scores for RLOs. The research
concludes that the redesigned RLOs along with the corre-
sponding Review Rubric and scoring algorithm produces a
system suitable for a P2P network, where for the first time,
RLOs can be shared of assured quality to promote eLearn-
ing within P2P networks.

Index Terms—eLearning; Learning Object; Peer-To-Peer

L INTRODUCTION

If Learning Content is to be shared on a Peer-To-Peer
(P2P) network to promote eLearning goals, then quality
assurance of the content will be an important considera-
tion. Achieving quality assurance on such a P2P network
is however not the same as it would be for the traditional
sharing of content in a client/server eLearning system. In
[1], it was noted that many researchers have adopted P2P
file-sharing technologies to share Learning Content as
files. In these cases they rely strictly on the traditional
eLearning standards-based metadata schemas [2, 3, 4] to
facilitate the discovery of the content for reuse. The reuse
would generally translate to the content being imported
into a server-based eLearning application, where the
quality may then be reviewed before being selected for
structuring into courses for student consumption.

The research found no attempts to preempt the quality
assurance of the Learning Content while it is authored and
actively shared over the P2P network. In previous re-
search by [5], the Learning Content to be shared on a P2P
network was redesigned for a better fit into a P2P network
so as to promote greater opportunities for reuse. The rede-
signed content is referred to by [5] as a photonOne Reus-
able Learning Object (RLO). The research reviewed this
design structure of the photonOne RLO, and found that if
the Learning Object Review Instrument 1.5 (LORI 1.5) is
applied, then some aspects related to evaluating the quali-
ty were redundant, and as such, a modified LORI was

considered and presented as a new evaluation Review
Rubric.

In the many traditional client/server eLearning systems,
the quality of the learning content is determined through a
peer-review process, sometimes by subject-matter experts.
A similar process is developed in the research for sharing
the photonOne RLOs, however, it is combined with the
new Review Rubric and elements of P2P networking in an
algorithm to arrive at a rating score for the RLOs’ quality.

The following Section II “Background” gives a more
detailed background for the research, followed by Section
III “Peer-Review of photonOne RLOs in a P2P Network
for Quality Assurance”, which identifies the goal of the
research. Section IV “Adapting LORI 1.5 into the Quality
Assurance Process for photonOne RLOs” develops the
new Review Rubric for evaluating photonOne RLOs
along with an Algorithm for Calculating a Rating Score
for a photonOne RLO, involving one or more subject-
matter expert. A discussion follows in Section V, then
Section VI gives a summary and conclusion.

II. BACKGROUND

In first considering P2P architectures for managing
eLearning content, [6] looked at the challenge faced by
content authors and instructors when using client-server
solutions. These ranged from managing different versions
across different systems, offerings from one time period
and learning situation to another, to a lack of comfort-
level when placing content on Servers outside the control
of the content authors and instructors. It was felt that if
content authors and instructors had a facility on their own
machine for storing their content, it will be easier to main-
tain one authoritative version of the content, and by intro-
ducing application features similar to traditional P2P file
sharing network, it will allow for the content to be Internet
accessible as in client-server models but without added
overheads of hardware and a complex network infrastruc-
ture. Overall, there should be an improvement in opportu-
nities for content reuse. This proposal produced Lion-
Share [7, 8], a P2P application for sharing eLearning con-
tent. LionShare’s requirement for the use of the authenti-
cation mechanism of Shibboleth [9] restricted adoption to
only a few selected Tertiary level institutions that had or
can access the required infrastructure but [10] later devel-
oped an open communication layer for improving on the
P2P content repository security and scalability to have a
wider adoption. This however is a complex design by
their own admission. [11] also worked on a P2P learning
object system POOL, POND and SPLASH, adopting use
of the communication layer mentioned above. These suc-
cesses and other attempts [12, 13] at creating a P2P sys-
tem for sharing eLearning content was the motivation for
[5] to look at designing a similar P2P system, but this time
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to consider any Internet-based users, not just technologi-
cally mature Tertiary level institutions.

The P2P repository design of [5], built on a definition
of Reusable Learning Objects (RLOs) that seems to be a
better fit for P2P sharing than just the traditional eLearn-
ing content, standard-based or otherwise. Figure 1 shows
a graphical representation of the RLO, which [5] called a
photonOne RLO. The RLO to be used on P2P networks
according to this definition must have a required single
stated Learning Objective, reference to the content that
relate to the Learning Objective, and, reference to the
formative and summative assessment content that relate to
the learning content. In a later prototype enhancement of
the repository, the assessment content must also be for-
matted using the Question and Test Interoperability (QTI)
standard [14]. This simple RLO, would make it easier to
store, manage and share content and handle one of the
major challenges of acquiring assessment content when
the RLO is used in a course. This is something which
none of the popular client-server systems can do without
maintaining databases with questions and answers and
providing search and discovery features to match content
with possible assessment items. Because of these over-
heads, attempts to automate the selection and generation
of assessment items for aggregated RLOs has received
some research attention [15, 16, 17]. These approaches
have been met with varied degrees of success.

[5] also introduced the use of email certificates for
signing the RLO so that changes can be properly man-
aged. The email certificates are also used to identify users,
which acts as a method to discourage copyright violations,
common to the traditional P2P file sharing networks and
applications. This email certificate identity also allows for
users to optionally form groups and restrict sharing to
amongst their group members. The photonOne P2P Reus-
able Learning Object Repository (RLOR) prototype is
based on the open source file sharing Shareaza project
[18] and restricted to only using the more mature P2P
communication protocol Gnutella2 [19].

The following work on Peer-Review of RLOs for Qual-
ity Assurance extends the photonOne P2P RLOR proto-
type to produce a more powerful and useful application
for elevating a P2P eLearning system to a closer or better
level than client-server eLearning systems. It allows for
quality assurance to take place within the P2P network
environment, without having to export the RLOs to client-
server eLearning systems.

III. PEER-REVIEW OF PHOTONONE RLOS IN A P2P
NETWORK FOR QUALITY ASSURANCE

On P2P file-sharing networks, the files shared over the
network are sometimes tagged with metadata containing a
rating score for the file. Rating these files using the tradi-
tional P2P file-sharing applications are done by users.
Generally the users can assign a value between 1 (Poor)
and 5 (Excellent), and they may also have the facility to
enter a comment. This rating score is however a populari-
ty rating, for example, a user indicating if the file is a
good song or video. It is not the type of rating score that
would be suitable to indicate pedagogical quality of RLOs
when the RLOs are to be shared on a P2P network. Fur-
ther, the “rating” metadata element in file-sharing P2P
networks is accessible by users for edits, since the data is
stored on the client where it is easy to manipulate and
compromise the integrity of previously stored review data
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Figure 1. Graphical Representation of the photonOne RLO

entered by other users. In effect it makes this approach an
undesirable one for rating RLOs on the photonOne P2P
network.

This seems to suggest that any peer-review data for
RLOs need to be either digitally signed or kept on special-
ly managed Database (D/B) server nodes. The latter ap-
pears to be especially necessary, if the review data is to be
kept fully updated at all times to all copies of a given RLO
residing on different peers on the P2P network. Further, it
will be more useful to have subject matter experts perform
reviews on the RLOs and not just any random user on the
P2P network, again suggesting some kind of account
management for reviewer registration using specially
managed server nodes.

In further reviewing the approach used by the well-
known server-based repository MERLOT [20], and con-
sidering the above challenges along with the reviews done
in [1] related to work by [21, 22, 23, 24] with respect to
rating Learning Objects for quality and effectiveness, it
was decided that an adapted LORI 1.5 approach would be
a good fit for reviewing RLOs on the photonOne P2P
Network. The design would incorporate the use of a scal-
able D/B server architecture for the peer-review data, with
account management features for managing reviewers,
along with a registration system for users to identify
RLOs that are to receive a review.

The use of the special server nodes will not include
storing eLearning content on the D/B or other server
nodes. Instead, the eLearning content will remain entirely
on the P2P network where the P2P application will be
extended, so that a registered RLO assigned to a reviewer
will be automatically downloaded to the reviewer’s pho-
tonOne P2P RLOR. The extension will facilitate the re-
viewer to enter all review related data using the photo-
nOne P2P application, where it is then automatically and
transparently uploaded via the reviewer’s account, to the
D/B on which the RLO is registered. The process allows
for any network peer with a copy of a given registered
RLO, to access and retrieve the peer-review data transpar-
ently from the server node on which it is registered, there-
by addressing the previously mentioned issue of not hav-
ing the most current review data across the entire P2P
network.

IV. ADAPTING LORI 1.5 INTO THE QUALITY
ASSURANCE PROCESS FOR PHOTONONE RLOS

In adapting LORI 1.5, it was determined that only four
of the nine dimensions needed to be captured explicitly, as
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Learning Objective:

with rating the Assessments.

Scale: 0 (None), 1 (Poor, needs work), 2 (Acceptable, but can be improved), 3 (Average), 4 (Above average), 5 (Excel-

A. How well stated is the learning objective? (1 — 5) [Comments]
B. Isita single learning objective? (Yes/No)

If B = Yes, Learning Objective Score = A, else, if A > 0 Learning Objective Score = 1

How well related is the content material to the stated Learning Objective? (1 — 5) [Comments]

Content Quality:
A. How accurate is the content material? (1 — 5) [Comments]
B. How detailed is the content material? (1 — 5) [Comments]
C.
D. How well is the presentation of the content material? (1 — 5) [Comments]
E. How well can the user navigate the content material? (1 — 5) [Comments]
F.

(Informational only) Is the content in a standards-based format? (Yes/No) [List format(s)]
Content Quality Average Score=(A+B+C+D+E)/5

If the Assessments are not in QTI format, Assessment Content Quality Average Score = 0, otherwise, proceed

Assessment Content Quality (separate reviews are done for each Formative and Summative Assessment Content):
A. How well do the questions match the content? (1 — 5) [Comments]
B. How accurate are the answers to the questions? (1 — 5) [Comments]
C. How is the variety and number of questions for the content? (1 — 5) [Comments]

Assessment Content Quality Average Score=(A+B+C)/3

Figure 2. photonOne RLO Review Rubric

some of the items were either, not applicable because they
were already inherent in the photonOne RLO design, or,
the dimension is covered sufficiently, or, it is not applica-
ble at the RLO level, again because of the design. This is
to be given consideration when aggregating and sequenc-
ing for delivery to the learner. The following gives the
adaption to LORI 1.5 which is used in the design, where
the nine dimensions summary descriptions were taken
from [25]:
1. Content Quality (veracity, accuracy, balanced
presentation of ideas, and appropriate level of detail)
— the reviewer is presented with a form to fill-in,
built from the rubric given in Figure 2 (photonOne
RLO Review Rubric).

2. Learning Goal Alignment (alignment among learning
goals, activities, assessments, and learner characteris-
tics) — the RLO has a required learning objective by
design, so the reviewer only needs to indicate if the
stated objective is aligned with the reviewed content,
using a given scale.

3. Feedback and Adaptation (adaptive content or feed-
back driven by differential learner input or learner
modeling) — the goal is to have RLOs with only a
single learning objective (as fine a granularity as
possible). The Research proposes transferring this
dimension to a higher level, where RLOs are aggre-
gated and sequenced into a course. It is at the course
level that a more meaningful feedback and adaptation
for learning styles can be given, possibly leveraging
information from a learner’s profile which can be

maintained for structured course offerings over a
given period of time.

. Motivation (ability to motivate, and stimulate the in-

terest or curiosity of, an identified population of
learners) — as part of the RLO registration process,
the user is required to fill out a form which captures
the attributes Category, sub-Category, Educational
Level and pre-Requisites. The reviewer is asked if
the RLO content matches against the user selections.
If a “No” is given, the reviewer should enter a com-
ment. These same attributes are also used to match
against the reviewer’s profile to select possible sub-
ject matter experts to be assigned for the review.

. Presentation Design (design of visual and auditory

information for enhanced learning and efficient men-
tal processing) — this is part of the reviewer’s form to
fill-in, as given in the rubric of Figure 2 (photonOne
RLO Review Rubric).

. Interaction Usability (ease of navigation, predictabil-

ity of the user interface (UI), and the quality of UI
help features) — this is part of the reviewer’s form to
fill-in, as given in the rubric of Figure 2 (photonOne
RLO Review Rubric).

. Accessibility (support for learners with disabilities) —

the belief is that this may be better determined at the
course level and not at the RLO level. It is therefore
omitted from the RLO review.

. Reusability (ability to port between different courses

or learning contexts without modification) — the RLO
is designed to have the single learning objective, con-
tent, and assessment contents, so no additional in-
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formation has to be explicitly gathered from the re-
viewer.

9. Standards Compliance (adherence to international
standards and specification) — the main content may
or may not be standards-based. The reviewer indi-
cates if it is in any standard-based format, such as
IMS or SCORM. This is only informational and does
not impact on the review score. In the updated design
of the RLO it is now necessary for all assessments to
be in QTI format. The reviewer checks this and indi-
cates with a Yes/No. A “No” immediately causes the
assessment score to be set to zero.

A. An Algorithm for Calculating a Rating Score

In [26], it was noted that the Peer-Review process can
be a very time consuming activity. As a result, the Re-
search develops Algorithm “P2P peer-review algorithm
for calculating a Rating score” to improve on the time
commitment required in obtaining the rating score for a
photonOne RLO. The photonOne RLO has a structure
which already assures a significant level of quality. The
Algorithm takes this into account, along with the adapted
dimensions of the LORI 1.5 given above, to focus the
Peer-Review process and reduce the time spent on a re-
view.

Algorithm 1 — P2P peer-review algorithm for calculat-
ing a Rating score.

Begin P2P peer-review algorithm {

1. The user request registration of a photonOne RLO
on a given server node, is assigned a GUID (Global-
ly Unique Identifier) and digitally signs the RLO
with the GUID inserted. The RLO state is set to “Re-
quest Review”. The user is presented with a data-
form to capture the following:

1.1 Select Category from a predefined list; if
item does not exist, allowed to add;

1.2 Select sub-Category from a predefined list;
if item does not exist, allowed to add;

1.3 Select Educational Level (pre-school / pri-
mary / secondary / university), if item does
not exist, allowed to add;

1.4 State any pre-requisites (restricted to fixed
number of characters),

1.5 Comment (restricted to fixed number of
characters),

1.6 Select the number of reviewers required for

reviewing the RLO (minimum of 2);

2. Match registered subject matter experts (reviewers)
with 1.1 to 1.3 of the data-form, (alert if no matches
found);

3. Randomly select reviewers up to the amount as-
signed in 1.6 of the data-form; (when assigning,
weight against selected attributes of reviewer’s his-
tory and current load), (alert if not enough review-
ers);

4. If no alerts, set RLO state to “Reviewers Assigned”.
Create a temporary group with all selected review-
ers and the user to facilitate reviewers to access the
RLO; else, inform user of alert(s),

5. Set RLO state to “Review in Progress”’;

6. For each reviewer selected {
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6.1 The reviewer’s P2P RLOR is automatically
updated to include a download of the RLO
from the user’s RLOR requesting the re-
view. Each reviewer can confirm the down-
load and when the RLO is fully retrieved
he/she can proceed with the review,

6.2 Review RLO and assign a rating score for
A. Learning Objective, B. Content, C. As-
sessment (Formative) and D. Assessment
(Summative), using the rubric of Figure 2
(photonOne RLO Review Rubric);

6.3 Average Score = (A+B+C+D)/4;

6.4 If A < 2 or B <2 ordata-form 1 to 3 does
not match the content, then set Average

Score to 0;

6.5 Calculate Average Rating Score for all re-
views completed thus far and assign to
RLO;

6.6 Indicate the number of reviews completed

against the number remaining;
6.7 Flag RLO for removal from reviewer’s P2P
RLOR;

/
7. Set RLO state to “Review Completed”;

8. Delete the previously created temporary group with
reviewers and user;

}
End P2P peer-review algorithm.

All rating and review data is stored in the database
where the RLO is registered and is retrieved transparently
using the GUID by the photonOne P2P RLOR, where any
copy of the registered RLO may subsequently exist. The
user who initially registered and digitally signed the RLO
can also resubmit an improved version for a new review.
Any copy of the previous version will receive a notifica-
tion that it has been updated, when the rating and review
data is accessed from the P2P RLOR. The P2P RLOR will
be notified that a new version exists on the P2P network,
giving the new registered GUID of the RLO, and allowing
for an automatic process for downloading the new version
of the RLO if desired.

V.  PEER-REVIEW DISCUSSION

It is clear that the peer-review approach to determine
quality of RLOs in P2P networks cannot be the simple
process used to rate files as in a traditional P2P file shar-
ing application. It needs to be similar to strategies adopted
in client-server eLearning systems, and in this case, the
adaptation of LORI 1.5 was a reasonable fit, given the
successful implementations found in client-server eLearn-
ing systems.

It was interesting to find that the photonOne RLOs did
not need evaluation in LORI with respect to several of the
dimensions because of the inherent pedagogical design.
This assisted considerably to produce a more focused and
reduced Review Rubric to consider the remaining appli-
cable dimensions.

In the updated design of the photonOne RLO, adding
QTI content for the Formative and Summative assess-
ments within the RLOs further assisted with quality, since
the QTI items must relate to the learning content and
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Learning Objective, it is also at the same time in a stand-
ards-based format.

While the design of the photonOne RLO gives good
support for quality assurance, there is no guarantee that
the RLOs will be authored to follow the guided format,
hence the Review Rubric combined with subject-matter
expert reviews were considered. The strategy of the user
initiating a registration of photonOne RLOs for review,
allows for the user to consider only when the RLO is
matured. It may be possible to employ a peer-review pro-
cess amongst users on the P2P network, similar to [27] for
maturing the RLOs, prior to submission for peer-review
by the subject-matter experts.

The reviewer’s task is kept to a minimum as much as
possible by having users supply some information similar
to what is required for filling-in metadata tags for stand-
ards-based content such as IMS [28], and then having the
reviewers validate with a simple option selection to facili-
tate some aspects of the rating. This reduces the work
considerably, so more focus can be placed on reviewing
the learning content and assessment content itself against
the learning objective for the quality determination.

The algorithm giving the overall peer-review process
results in a final rating score for a photonOne RLO. It
would be possible later on, to consider further validation
on the accuracy of the quality in terms of the rating score
that was calculated using quantitative studies when there
is a greater amount of photonOne RLOs being shared on
the photonOne P2P network.

The special server nodes used for managing the regis-
tration of RLOs, managing subject-matter experts and
maintaining the data integrity of the rating score assigned
per RLO, is built using technologies that allows for a
scalable implementation, where any number of server
nodes with different owners can participate in the process.
This modularity and scalability is important, since it lends
support for different groups of P2P users to have their
own server nodes and management process, as well as for
more public groups and individuals to use publicly availa-
ble server nodes for their management of the reviews.

In [29], the photonOne P2P RLOR was extended to be
able to aggregate and sequence RLOs into eBooks. Figure
3 (Mobile Device eBook: TOC, Page, URL, RLO and
Learning Objective) shows six different screenshot ele-
ments of an eBook APP for a mobile device. It was auto-
matically generated in one mouse-click within the photo-
nOne RLOR after the RLOs were retrieved from peers,
selected, then aggregated and sequenced into a course. It
is a significant achievement to have quality assured RLOs
authored, evaluated and used to build courses, all within
the photonOne P2P network environment. There was no
reliance on any client-server eLearning system, from the
time of authoring the RLO, to the time of producing the
eBook for student consumption. The eBook contains the
assessment items and each RLO within the eBook retains
the GUID link to the rating score, so both the course de-
signer and user can view the respective ratings.

In the Figure 3, Screenshot 1 identifies the drop-down
menu while on the start page. The menu items are TOC
(Table of Contents), Cover and About. Screenshot 2
shows the TOC screen. This APP template generates a
simple hyperlink file as the TOC. Screenshot 3 shows the
Page for the “Course Details” document, and Screenshot 4

shows the Page with a URL linking to the Lecture’s web
page.

The Page objects are not RLOs. Screenshot 5 is a RLO
with a five TAB layout for Content, Practice, Exam, Rat-
ing and Signature. There is a Menu dropdown for the
RLO which gives Screenshot 6, the Learning Objective
for the RLO. This eBook demonstrates and hints at sever-
al other aspects of the overall research undertaken, with
this research on quality assurance being an important
component.

VI. SUMMARY AND CONCLUSION

The inherent design of the photonOne RLOs to have
the Learning Objective, learning content and assessment
content, all related and contained as the structure of the
RLO, along with the digital signature of the author, inher-
ently introduced a level of reusability which reduced the
effort required to implement LORI 1.5 for a peer-review
process within a P2P network. The Review Rubric and
associated algorithm given to guide the process, assigns
the rating score as an indicator of the level of assured
quality of the RLO.

Peer-review of RLOs in a P2P network is more chal-
lenging than a client-server environment because the in-
tegrity of the feedback from the reviews can be easily
compromised if it resides on a peer. The decision was to
maintain the data integrity using a specially managed
node in the photonOne P2P network. This special node
can be referred to as the photonOne LORI node. In the
algorithm, the registration process for a RLO is designed
to use the domain name of the node as part of its GUID,
thereby achieving some scalability for photonOne LORI
nodes. In the design, a user can, from the peer, initiate a
registration of a RLO on the special node, and reviewers
can, from their own peer complete the review without
accessing the photonOne LORI node directly.

Apart from the registration process, all other interac-
tions to have the feedback stored and accessed on the
photonOne LORI node, is transparent to all peers, and
subsequently transparent to the peers that will later access
the rating information when users are viewing the feed-
back.

Using the photonOne P2P RLOR, it is possible to ag-
gregate and sequence RLOs into eBooks within the P2P
network environment. The result is, for the first time, a
self-contained end-to-end, P2P eLearning system with no
reliance of any sort on client-server eLearning systems.
This research on quality assurance has successfully con-
tributed in achieving the overall goal of P2P eLearning
system independence.

REFERENCES

[1] Singh, Rajendra G. and Margaret Bernard. 2015. “Combining
eLearning and P2P File-Sharing Technologies.” In IEEE 2015
Proceedings of the Tenth International Conference on P2P, Paral-
lel, Grid, Cloud and Internet Computing (3PGCIC) pp: 54-63.
http://dx.doi.org/10.1109/3PGCIC.2015.83

[2] IEEE-1484.12.1 2004. "IEEE-1484 IMS Meta-data Best Practice
Guide for IEEE 1484.12.1-2002 Standard for Learning Object
Metadata" Last modified May 20, 2004. Accessed December 12,
2013. http://www.imsglobal.org/metadata/mdv1p3pd/imsmd
bestv1p3pd.html.

http://www.i-jet.org



PAPER
QUALITY ASSURANCE FOR REUSABLE LEARNING OBJECTS ON A PEER-TO-PEER NETWORK

u photonOne

Sample eBook
for

ﬂ photonOne eBook
u photonOne

COMP 2700
Database Management Systems I

Course Information
Course Details

Lecturer
Introduction to Database Systems
Introduction

COURSE CODE: COMP
COURSE TITLE: DATA
NUMBER OF CREDITS?
PREREQUISITES: COMP 1100 AND COMP 1200

IAGEMENT SYSTEMS I

V @ varcneT s>

Course Description.
The course covers the design, implementation and

Objectives/Learning Outcomes.

At the end of this course, students should be able to:

o Describe the process of database design and be ab)|

o Write Structured Query Language (SQL) code and

o Describe how databases are affected by real-wor|
and how they affect database integrity and consi

o Understand how database data are organized ph
data access methods and the effect of different ac

Teachit Professional  \ctivities | Personal | Home

world business applications using Entity-Relationsh| Rescarch
are introduced in the context of database perfo)
Concurrency Control, Recovery, and Security are dis| - rgare Bernard

Dr. Margaret Bernard 4

Senior Lecturer, Computer Science

aie g _

Technology

o Describe the managerial and technical roles of a I| D of C e
Syllabus: The University of The West Indies
Introduction to Database Systems St. Augustine, Trinidad & Tobago

Database / File-based systems; DBMS Functions; (

H Reusable Learning Object

T CONTENT PRACTICE exan

RATING

COMPONENTS OF A RELATIONAL DATABASE SYSTEM

Learning Objective

The following figure shows the essential parts of a RDBMS (Relational Database Management System).

Quaes I Updates |

Setwma
Moddications

Figure 3.
[3] DCMI (Dublin Core Metadata Initiative). 2014. “Dublin Core
Metadata  Initiative”  Accessed  January 15,  2014.
http://dublincore.org/.

[4] Friesen, N., A. Roberts and S. Fisher. 2002. “CanCore: Learning
Object Metadata.” Canadian Journal of Learning and technology,
Special issue on Learning Objects 28.3:43-53.
http://dx.doi.org/10.21432/t2930t

[S] Singh, Rajendra G., and Margaret Bernard. 2010. “The Design of
a Peer-To-Peer Reusable Learning Object Repository.” In Pro-
ceedings of the 6th International Conference on Education, 412-
418.

[6] Halm, M. J., R. Shuey M. Hatala G. Richards and M. Dooris.
2003. “LionShare: Connecting and Extending Peer-to-Peer Net-
works, A Penn State Proposal to the Andrew W. Mellon Founda-

1IJET — Volume 11, Issue 10, 2016

[10]

© @™ 9:33

APPLICATION PROGRAMS / USERS

The Learner will be able to give some basic examples of
Databases.

Mobile Device eBook: TOC, Page, URL, RLO and Learning Objective

tion”. Last modified September, 2003. Accessed November 12,
2007. http://www.cob.sjsu.edu/jerrell 1/ lionshare_mellon_
pdf.pdf.

LionShare. 2006. “LionShare.” Accessed January 5, 2006.
http://lionshare.its.psu.edu.

Halm, Michael and John Yoo. 2007. “LionShare: Secure P2P File
Sharing and Collaboration.” Last modified September 19, 2007.
Accessed November 12, 2007.
http://www.archaeoinformatics.org/lecture_series/ppt/ Lion-
ShareInteroperability Demo.pdf.

Shibboleth. 2007. “What's Shibboleth?” Accessed January 8,
2007. http://shibboleth.net/about/.

Eap, Timmy, Marek Hatala and Griff Richards. 2004. “Digital
Repository Interoperability: Design, Implementation and Deploy-



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

10

PAPER
QUALITY ASSURANCE FOR REUSABLE LEARNING OBJECTS ON A PEER-TO-PEER NETWORK

ment of the ECL Protocol and Connecting Middleware.” Proceed-
ings of the 13th International Conference on World Wide Web:
Alternate Track Papers & Posters 2:376-377.
http://dx.doi.org/10.1145/1013367.1013483

Hatala, M., and G. Richards. 2002. “POOL, POND and SPLASH:
A Canadian Infrastructure for Learning Object Repositories”. Pro-
ceedings of the 5th IASTED Conference on Computers and Ad-
vanced Technology in Education (CATE 2002) 54-59.

Ternier, Stefaanr, Erik Duval and Pieter Vandepitte. 2002.
"LOMster: Peer-to-peer Learning Object Metadata." In proceed-
ings of World Conference on Educational Multimedia, Hyperme-
dia and Telecommunications 1942-1943.

Nejdl, Wolfgang, Boris Wolf, Changtao Qu, Stefan Decker,
Michael Sintek, Ambjorn Naeve, Mikael Nilsson, Matthias Pal-
mér, Tore Risch. 2002. “EDUTELLA: a P2P networking infra-
structure based on RDF.” Proceedings of the 11th international
conference on World Wide Web 604-615.
doi:10.1145/511446.511525.

QTI (Question & Test Interoperability). 2012. "IMS Question &
Test Interoperability Specification." Accessed January 12, 2012.
http://www.imsglobal.org/question/.

Brown, J. C., G. A. Frishkoff and M. Eskenazi. 2005. “Automatic
question generation for vocabulary assessment.” In proceedings of
the conference on Human Language Technology and Empirical
Methods in  Natural Language Processing  819-826.
http://dx.doi.org/10.3115/1220575.1220678

Mitkov, R., L. An Ha and N. Karamanis. 2006. “A computer-
aided environment for generating multiple-choice test items.”
Natural Language Engineering 12.2:177-194.
http://dx.doi.org/10.1017/S1351324906004177

Heilman, M., and N. A. Smith. 2009. “Question generation via
overgenerating transformations and ranking.” Language Technol-
ogies Institute, Carnegie Mellon University Technical Report
CMU-LTI-09-013.

Shareaza. 2010. “Shareaza P2P” Accessed April 30, 2010.
http://shareaza.sourceforge.net.

G2-Background (Gnutella2). 2005. “Background, History.” Last
modified April 3. Accessed ~ March 12, 2013.
http://g2.doxu.org/index.php/Background.

MERLOT (Multimedia Educational Resource for Learning and
Online Teaching). 2007. “Multimedia Educational Resource for
Learning and Online Teaching (MERLOT).” Accessed July 18,
2007. http://www.merlot.org/.

Akpinar, Yavuz. 2008. "Validation of a Learning Object Review
Instrument: Relationship between Ratings of Learning Objects
and Actual Learning Outcomes." Interdisciplinary Journal of E-
learning and Learning Objects 4:291-302.

Vuorikari, R., N. Manouselis and E. Duval. 2006. "Using metada-
ta for storing, sharing and reusing evaluations for social recom-

mendations." In Go, D. H. & Foo, S. (Eds.), Social Information re-
trieval systems: Emerging technologies and applications for
searching the web effectively 165-178. Hershey, PA: Idea Group
Publishing.

[23] Hatala, Marek, Griff Richards, Timmy Eap and Jordan Willms.
2004. “The Interoperability of Learning Object Repositories and
Services: Standards, Implementations and Lessons Learned. Shar-
ing educational resources.” In proceedings of the 2004 Interna-
tional Conference on the World Wide Web 2:19-27.
http://dx.doi.org/10.1145/1013367.1013371

[24] Vargo, J., J. C. Nesbit, K. Belfer and A. Archambault. 2003.
"Learning object evaluation: Computer-mediated collaboration
and inter-rater reliability." International Journal of Computers and
Applications 25.3:1-8.

[25] Nesbit, J. C. and J. Li. 2004. "Web-based tools for learning object
evaluation." Proceedings of the International Conference on Edu-
cation and Information Systems: Technologies and Applications
2:334-339.

[26] Neven, Filip, and Erik Duval. 2002. “Reusable Learning Objects:
A Survey of LOM-Based Repositories.” In Proceedings of the
tenth ACM international conference on Multimedia, 291-294.
http://dx.doi.org/10.1145/641007.641067

[27] Gehringer, Edward, Luke Ehresman, Susan G. Conger, and
Prasad Wagle. 2007. "Reusable learning objects through peer re-
view: The Expertiza approach" Innovate:Journal of Online Educa-
tion 3:5.

[28] IMS-GLC (IMS Global Learning Consortium). 2014. “Latest
IMS  specifications.”  Accessed  January 12,  2014.
http://www.imsglobal.org/specifications.html.

[29] Singh, Rajendra G., and Margaret A. Bernard. 2012. “Peer-
Review of Reusable Learning Objects for eBooks in a Peer-To-
Peer Network Architecture.” In Proceedings of the IASTED Inter-
national Conference on Computers and Advanced Technology in
Education, 211-218. http://dx.doi.org/10.2316/p.2012.774-065

AUTHORS

Rajendra G. Singh is with the Campus Information
Technology Services, Faculty of Science and Technology,
The University of the West Indies, St. Augustine, Trinidad
and Tobago (e-mail: rajendra.singh@sta.uwi.edu).

Margaret A. Bernard is with the Department Compu-
ting and Information Technology, Faculty of Science and
Technology, The University of the West Indies, St. Au-
gustine, Trinidad and Tobago (e-mail: marga-
ret.bernard@sta.uwi.edu).

Submitted 28 May 2016. Published as resubmitted by the authors 17
July 2016.

http://www.i-jet.org



	iJET – Vol. 11, No. 10, 2016
	Quality Assurance for Reusable Learning Objects on a Peer-To-Peer Network


