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Abstract: Although digital repository projects cover numerous
different domains and fields they face similar challenges. Metadata quality
is one of those common challenges that defy the “raison d'étre” of digital
repositories. “Invisible” resources and insufficient search mechanisms are
problems that could possibly be addressed through appropriate metadata.
Metadata Quality Assurance (QA) mechanisms are put in place to address
this problem. This paper presents such a QA approach on a learning object
repository. It compares and contrasts the resulting completeness of its
metadata records to the same metric of a similar repository with a similar
QA approach. The aim of the paper is to gain insight in the use of specific
elements in learning object repositories, aiming to serve as the basis for a
user-centric, domain-specific, quality assurance process for metadata.
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1 Introduction

Quality problems in metadata elements in digital repositories have been
apparent in studies of the last decade or so. Stvilia et al., in their study in 2004
assessed 155,000 records coming from 16 collections of academic and public
librabries, museums and historical societies, showcasing lack of completeness,
redundant metadata and lack of clarity. Similar cases were presented, to name a
few, by Shreeves et al. (2005), Yen & Park (2006), Stvilia et al. (2007), Sanchez-
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Alonso (2009) and Ochoa et al. (2011). Either through their limited use, their
overuse or incorrect use metadata is one of the main areas in each digital
repository project that needs to be addressed before deploying consistent search
mechanisms on top of the content they host.

One of the attempts to tackle this problem has come through the
involvement of domain experts of the corresponding repository discipline, in
metadata design (Chen et al., 2002; Bainbridge et al., 2003; Chu et al., 2010) to
allow for a better understanding and therefore use of metadata elements.
Training and support of the experts with appropriate material has also been
discussed extensively in relevant literature (Zhang & Dimitroff, 2005; Malaxa &
Douglas, 2005; Cassella, 2010). Despite these efforts, in many cases, metadata
quality remains low, in terms of the established metrics in relevant literature
(Bruce & Hilman, 2004) which calls for a more focused examination of the issue.
This paper presents the application of a comprehensive approach to metadata
quality in a learning object repository hosting content for primary and secondary
education in Greece, namely the “Photodentro LOR”. First of all, our aim is to
present an overview of the approach that can be deployed in other repositories.
Secondly, we attempt to compare some of its results with those of the
application of the same QA for a similar learning repository to deduct conclusions
for the use of metadata elements.

This paper is structured as follows: Section 1 provides an introduction to the
main research aims, followed by section 2 that briefly presents the background
that led to this study, presenting work that are closely related to this paper.
Section 3 presents the Quality Assurance methods deployed in Photodentro LOR
whereas section 4 contains some preliminary quantitative results as well as the
comparison with a case of a similar LOR. Section 5 draws on the main conclusions
of the study, its limitations and also the road mapping of future research
directions.

2 Background

Literature shows limited cases where metadata quality is addressed in the
context of a repository project in a comprehensive way. The majority of studies
focus on specific aspects of metadata quality, suggesting metrics of quality or
measuring quality for a set of records, etc. There have been only a handful of
cases where the metadata quality issue was dealt with in a more holistic way.
Stvilia et al., (2004) presented a framework of metadata quality dimensions and
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also used them to measure quality for almost 155,000 metadata records. Their
study also offered some practical advice on how to ensure high metadata quality.
Vinagre et al., (2011) presented a Library Service Quality Model, designed to
evaluate digital libraries. The authors argued in favour of continuous application
of their model to monitor the quality of a digital library periodically. This work
showed the need for an ongoing QA process that covers all the stages in the
development and operation of a digital library, a finding that was also validated
from the work of Waaijers and van der Graaf (2011). Finally in similar work,
Zschocke and Beniest (2011) analyzed different quality metrics for metadata and
proposed a quality assurance framework that can be applied on the metadata
creation process in the case of an agricultural learning repository. Similar work
was also introduced in cases of educational, cultural and research repositories
(Palavitsinis et al., 2014b).

The Photodentro Learning Object Repository (LOR)
(http://photodentro.edu.gr/lor/) is part of the “Digital School”, a large-scale
program of the Greek Ministry of Education (2010-2015). Photodentro LOR is the
Greek National Learning Object Repository for primary and secondary education.
It aims at populating both a large but also a high quality pool of learning
resources, tagged with educational metadata, open to everyone, students,
teachers, parents as well as the wider public. Photodentro LOR as of January
2015 holds more than 6,500 learning objects, organized thematically based on
the school curriculum. The resources are being developed by 120 project-
employed, qualified teachers, in ten domain-specific workgroups, in the process
of enriching Greek textbooks with digital interactive resources. Each group
operated under the supervision of a coordinator, an academic with significant
domain and pedagogical expertise, to ensure the quality of the learning objects.
More technical details about the functionalities offered by Photodentro LOR as
well as its architecture are presented in previous work (Megalou & Kaklamanis,
2014).

3 Metadata Quality Assurance in Photodentro

A sub-group of the teachers working in the project is responsible for the task of
annotating the content produced with metadata and publishing it. To complete
this task, a well-specified and standardized process is deployed, from the
moment the coordinators of each of the collections assign resources to their
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team until their final publication in Photodentro LOR. The resources are being
annotated through the Photodentro backend, using the IEEE LOM application
profile of Photodentro that is tailored to fit the specific needs of Photodentro
LOR. The teams of domain experts/teachers are supported throughout the
process with training courses as well as training material in the form of FAQs,
guides and manuals. Once the resources are annotated, a final check is carried
out by the coordinator of the collection making sure that the resource itself as
well as the corresponding metadata is of the highest quality.The following table
outlines the main QA methods that were deployed in Photodentro LOR,
supporting the domain experts that annotated content.

Table 1: Quality Assurance Methods deployed in Photodentro

No Date QA Method Description
Training workshop for the Introductory course to the IEEE LOM
1 3/2012 - )
metadata annotators Photodentro Application Profile (AP)
Training material on Guide/handbook to support pilot metadata
2 3/2012 N .
metadata annotation (v1.0) annotation
3 5/2012 Training material on New version of the previous based on
metadata annotation (v1.2) comments & changes in the AP
Frequently Asked Questions .
A I
s | 10003 | (PAQ)on Metadata nswefs fo common questons related to
Annotation (v1.0)
. . Sample of 50 metadata records reviewed by
10/201 M |
> Q28 kU S metadata experts feedback sent to teams
6 11/2013— Training workshop for the Dedicated Training workshops for the teams
7/2014 metadata annotators per subject (7 workshops).
Automated extraction of usage data per
M |
7 1/2014 etal gy ComplS@hess element and statistical analysis for 3,899
Check
metadata records
Metadata Authoring Tool How to use the metadata authoring tool,
8 2/2014 j . L )
Manual (v3.0) including application profile
Metadata Completeness Automated extraction of usage data per
9 4/2014 P element and statistical analysis for 4,374
Check
metadata records
Training material on New version of the previous based on
1 201
0 6/2014 metadata annotation (v2.0) comments
Metadata Authoring Tool How to use the metadata authoring tool,
11 6/2014 ; . L )
Manual (v3.1) including application profile
12 11/2014 Metadata Completeness Automated extra.ctl.on of usage data per
Check element and statistical analysis for 5,150
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metadata records

Sample of 299 metadata records, reviewed
13 11/2014 Metadata Quality Review for mistakes by metadata expert and
feedback sent to teams

Frequently Asked Questions
14 11/2014 (FAQ) on Metadata
Annotation (v2.0)

Answers to common questions related to
metadata annotation

Sample of 235 metadata records, reviewed
15 2/2015 Metadata Quality Review for mistakes by metadata expert and
feedback sent to teams

Overall, a total of fifteen (15) Quality Assurance methods were introduced
through the various stages of the deployment and operation of the Photodentro
LOR. The main types of QA methods included (a) workshops with the domain
experts, (b) training material such as guides, FAQs and wikis, (c) reviews of
metadata records and (d) usage data analyses. All of the different QA methods
presented in Table 2, offer specific input to the metadata annotators to aid them
in completing the metadata records appropriately. That is, completing them
keeping in mind the envisaged use of the resources in Photodentro, as well as the
limitations and characteristics of the application profile selected. The full scope
of the QA methods deployed in Photodentro is too broad to be covered in the
context of this paper. We only present an overview of them as well as a fragment
of the quality results they contributed to.

4 Results

In this section, the results of the completeness check in Photodentro during
November 2014 are presented and compared with a similar existing case coming
from relevant literature. Our aim is to compare the use of metadata elements in
Photodentro LOR, with another IEEE LOM-based learning repository and try to
deduct useful conclusions. In Palavitsinis et al., (2014a) the completeness of IEEE
LOM application was presented, after applying the same type of QA Methods on
metadata annotation, to a group of domain experts with similar background to
the one of the annotators of Photodentro. In Table 2, we can see all the common
metadata elements that were adopted in both cases of learning repositories.
Despite there being many more common elements, we decided to omit the ones
that are (a) automatically completed and therefore are 100% complete (Format,
Duration, Meta-Metadata, etc.), and (b) elements which are mandatory to
complete in the metadata authoring tool, meaning that the metadata record
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cannot be stored till they are completed (Title, Description, Rights, Classification,
etc.). These elements were also 100% completed in both cases and therefore
their comparison added nothing to the analysis.

Table 2: Comparison between completeness measurement in Organic.Edunet and Photodentro

Organic.Edunet Ob:;g:t;on Photodentro Obil:‘g:t;on Difference
1. General
1.3 Language 99.9% M 99.7% R -0.2%
1.5 Keyword 99.9% R 100% R 0.1%
1.6 Coverage 82.6% R 16.7% R -65.9%
2. LifeCycle
2.1 Version 18.2% (6] 22.3% (6] 4.1%
2.2 Status 39.7% 0 28.2% 0 -11.5%
2.3.1 Contribute Role 75% R 100% R 25%
2.3.2 Contribute Entity 75.8% R 100% R 24.2%
2.3.3 Contribute Date 62.8% R 72.7% 0 9.9%
4. Technical
4.4.1 Requirement 6.7% (0] 97.8% R 93.1%
5. Educational
5.1 Interactivity Type 36.9% (0} 30,8% [0} -6.1%
5.2 Learning Resource Type 3.1% R 98.6% R 95.5%
5.5 Intended End User Role 82.4% R 36.9% 0 -45.5%
5.6 Context 81% R 100% R 19%
5.7 Typical Age Range 63.9% R 100% R 36.1%
5.9 Typical Learning Time 0.4% 0 11.6% 0 11.2%
5.10 Description 14.7% R 20.2% (0] 5.5%
5.11 Language 52.3% 0 31% 0] -21.3%

Overall, Photodentro LOR has an average metadata completeness that is
10% higher than Organic.Edunet. The average completeness for all the
recommended elements in Organic.Edunet is 64.1% whereas in Photodentro it is
90.3% which is really high for this kind of element obligation. The percentage for
the optional elements is 25.7% and 31.7% respectively, which shows a
convergence in the behavior of the metadata annotators, regarding the optional
elements that are common in both application profiles.
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5 Conclusions

The present study outlined an overview of the main QA methods that were
deployed in the Photodentro Learning Object Repository to support metadata
annotation from domain experts. It continued by comparing outcomes of the
combined QA methods in terms of metadata completeness with outcomes of
similar processes applied in a similar learning repository, in terms of size, type of
material and domain experts involved. This first discussion on similarities and
differences shows that optional elements are treated similarly across the two
projects whereas recommended elements were completed more in Photodentro.
Fields that did not seem to be affected by their obligation and sustain similar
completeness percentages were: Language, Keyword, Version, Status, Date,
Interactivity Type and Educational Description.

The main limitation of this paper lies in the fact that it does not present in
full length the two approaches followed in each project and therefore it does not
establish a firm basis for a true comparison of the resulting completeness or
other quality metrics for metadata. Nevertheless, this paper serves as an
introduction to the work that will follow, and therefore all the details about QA
methods were kept to a minimum. Overall, the authors feel that the outcomes
offered within this work will serve as a starting point for a discussion on
metadata quality in all phases of a LOR, including the post-funding phase. Future
research will attempt to examine metadata elements closer, suggesting
mechanisms to lower the costs and effort associated with QA methods, as these
were described in the respective chapter of this paper. It would also be
interesting to look at different metadata quality metrics, such as
appropriateness, consistency, correctness, etc., across repository projects with
similar metadata QA methods and similar content/collections. Through results of
such an analysis, interesting research directions could evolve for metadata
training, metadata authoring and repository management in general.
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