
Metadata Quality 
Research:

Introduction

Dr. Oksana L. Zavalina 
(Oksana.Zavalina@unt.edu )

Research Brown Bag presentation 
October 11, 2024

mailto:Oksana.Zavalina@unt.edu


-- Public - No restrictions on sharing --

-- Public - No restrictions on sharing --

Presentation Outline
• Introduction to metadata and its quality

• “How-to” of metadata quality assessments

• Some published metadata quality research of UNT-affiliated 
researchers: dissertations, journal articles, conference papers

• AI as a factor in the growing importance of metadata quality 
research

• How to develop knowledge & skills needed for doing metadata 
quality research right (e.g., meaningfully interpret the findings)?
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Metadata is Essential for Providing Access 
to Information (and Data)

Without adequate metadata, 
humans would be unable to 
effectively discover and reuse 
information and data
 find, identify, select and obtain
information & data they need in 
professional and scholarly 
activities, everyday life, health 
care, etc.; 
 explore relations between 
information/data resources, etc.

3

Without adequate 
metadata, machines
would be unable to
 assist humans in 
information/data 
seeking 
make inferences and 
connect pieces of 
information and data in 
a meaningful whole 
(e.g., Semantic Web)
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Metadata Types & Subtypes
Include but are not limited to:
 Bibliographic (represents information/data 

resources):
 Descriptive (the most widely used with 

hundreds of millions of unique metadata 
records in digital repositories, WorldCat, etc.) 

 Administrative
 Technical

 Authority (represents other entities that 
information/data resources are related to):
 Persons, organizations, projects
 Topics, genres, & other ABOUTness & ISness

terms
 Places, time periods

4
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https://search.worldcat.org/
https://search.worldcat.org/
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Descriptive Metadata 
Records

Structured machine-readable documents 
that describe data and various information 
resources, for example:
 a dataset collected and analyzed in a research 

project
 a journal article resulting from this research 

project

Records consist of metadata fields that
represent attributes important for 
discovery: 
 title; date(s) of creation, modification, 

acceptance, etc.; creator(s), contributor(s), 
publisher(s), rights holder(s); subjects
(topical, geographical and temporal 
ABOUTness); format, type (ISness); audience, 
access and reuse rights, etc.
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https://digital.library.unt.edu/ark:/67531/metadc1836376/
https://digital.library.unt.edu/ark:/67531/metadc1836467/
https://digital.library.unt.edu/ark:/67531/metadc1836376/metadata.untl.xml
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Metadata Standards
1. Data content standards that guide creation of metadata records for 

various user communities
 CCO (museums), DACS (archives), RDA (libraries & beyond), etc.

2. Data value standards that provide guidelines and controlled 
vocabularies for consistent representation in metadata records and 
enable collocation and disambiguation of results.
 DDI SP (dataset sampling procedure terms), LCGFT (genre terms), MESH

(medical subject terms), OLAC LSV (linguistic subject terms), TGN
(geographic names), UDC (classification codes), ULAN (names of art-related 
persons organizations, projects) & many more

3. Data encoding / transmission standards that enable sharing, 
exchanging and reusing metadata records:
 Metadata schemes (Dublin Core, MARC, & many more),
 Interchange formats/protocols (JSON, OAI-PMH, RDF/XML, Z39.50, etc.) 6
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https://www.vraweb.org/cco
https://saa-ts-dacs.github.io/
https://www.rdatoolkit.org/
https://vocabularies.cessda.eu/vocabulary/SamplingProcedure?lang=en
https://id.loc.gov/authorities/genreForms.html
https://www.nlm.nih.gov/mesh/meshhome.html
http://www.language-archives.org/REC/field.html
https://www.getty.edu/research/tools/vocabularies/tgn/
https://udcc.org/
https://www.getty.edu/research/tools/vocabularies/ulan/index.html
https://www.dublincore.org/specifications/dublin-core/
https://www.loc.gov/marc/bibliographic/
https://www.json.org/json-en.html
https://www.openarchives.org/pmh/
https://www.w3.org/TR/rdf-syntax-grammar/
https://www.niso.org/publications/ansiniso-z3950-2003-s2014
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Quality of Metadata
The higher the quality of metadata records is, the more 
functional metadata is in:
 serving the very goals of metadata creation: providing the 
means for discovery and reuse of information and data

 supporting the [human and machine] user tasks

72024 © Dr. Oksana L. Zavalina 
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User Tasks and Metadata Support for them 

https://www.ifla.org/files/assets/cataloguing/frbr-lrm/ifla-lrm-august-2017_rev201712.pdf

8
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Key Information Sources for Evaluation 
(and Creation) of a Metadata Record: 1

The information resource that the 
metadata record describes

 Detailed examination when feasible (e.g., for 
photographs, posters, conference papers, 
short videos/audios, patents, etc.)

 Cursory examination when detailed 
examination is not feasible (e.g., more 
extensive resources such as research 
monographs, longer audio recordings or 
video recordings) 

 Table of contents, abstract/summary, 
information on disk container, preview of 
an AV resource, transcript, etc.

9
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https://digital.library.unt.edu/ark:/67531/metadc1152235
https://texashistory.unt.edu/ark:/67531/metapth1257390
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Key Information Sources for Evaluation 
(and Creation) of a Metadata Record: 2

Documentation of a metadata 
scheme used:
 Structure: list of metadata elements (and 

if applicable: their subelements, element 
attributes)

 Semantics specifications (definitions of 
metadata elements)

 Syntax specifications (encoding of 
metadata elements) 

 Metadata creation guidelines: 
 general (for entire repository that the 

resource and its metadata record are 
from) 

 specific (for the collection of certain 
kinds of resources)  

10
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https://library.unt.edu/metadata/guides/patent.html
https://github.com/unt-libraries/untl_map
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Metadata Quality 
Evaluation: Criteria (aka Quality 

Measurement Indicators)
Influential Bruce & Hillmann
(2004) framework of 
metadata quality includes 7 
criteria:
1. Completeness
2. Accuracy
3. Provenance
4. Conformance to Expectations
5. Logical Consistency/ Coherence
6. Timeliness
7. Accessibility

Refined by Zeng & Qin (2022)
as CCCD Quality Measurement 
Indicators:
1. Completeness
2. Correctness
3. Consistency
4. Duplication analysis
in part based on earlier findings that 
Completeness, Accuracy, and 
Consistency are the most important 
criteria (e.g., Park, 2009)

11
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https://libproxy.library.unt.edu/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=nlebk&AN=110053&scope=site&ebv=EB&ppid=pp_238
https://discover.library.unt.edu/catalog/b7712189
https://doi.org/10.1080/01639370902737240
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Questions 
to answer 

in Step 1 of 
metadata 

quality 
analysis: 
Record-

level 
evaluation

Accuracy/Correctness
• What (if any) descriptive metadata fields in the record:

a. contain the data that misrepresents this resource?
b. contain misspellings or typographical errors in the data values? 
c. contain the misplaced data that according to the general and collection-specific metadata 

guidelines should have been entered in another field (specify that other field)? 
d. Contain the mis-formatted data -- use the formatting of the data value that is different from the 

formatting suggested for this field by the general and collection-specific metadata guidelines? 
Completeness
• How many descriptive metadata fields – available for describing this type of resource in this metadata 

scheme according to metadata guidelines – are used in this record?
• What is the total number of all descriptive metadata field instances used in this record?
• What (if any) applicable descriptive metadata fields:

a. are not included in the record? 
b. fail to include additional instances when applicable for representing this resource? 
c. contain incomplete data value (e.g., overly brief for adequate representation of this resource)?

Consistency
• Are the controlled vocabulary terms used? Provide specifics for the failure to use controlled 

vocabulary terms where applicable. 
• Are the data values of the same kind – e.g., personal names, dates, etc. – entered in the same format 

across fields of the record? Provide specifics for inconsistencies observed. 122024 © Dr. Oksana L. Zavalina 
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13
Example metadata record (patent) evaluation 

Info subfield missing in 2 
instances of Contributor field for 
witnesses but included in Creator

Consistency in subject representation: 
1 UNTL-BS heading and 1 keyword but 
no LCSH added by metadata editor(s) 

Accuracy/Correct
ness issue in 

Identifier (should 
be PAT-NO)

Completeness issue 
in Date: missing 

qualifier=“accepted” 13

17 descriptive 
fields (top-

level);
24 instances 

(e.g., 4 of 
Subject) 
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https://texashistory.unt.edu/ark:/67531/metapth165037
https://digital2.library.unt.edu/subjects/about/
https://id.loc.gov/authorities/subjects.html
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Questions 
to answer 

in metadata 
quality 

evaluation 
Step 2: 

Comparative 
analysis

• Is the format of data values of the same kind – personal names, dates, etc. –
consistent across the sample? 

• What % of records fail to:
 Use controlled vocabulary data values for subject representation, etc.? 
 Include descriptive metadata field(s) applicable for representing the resource? 
 Include additional instances of a repeatable descriptive metadata field when 

applicable for representing the resource? 

• What % of metadata records contain data values that:
 Are incomplete (e.g., overly brief for adequate representation)
 Misrepresent the resource?
 Include misspellings or typographical errors? 
 Are misplaced (used in the wrong field) according to the metadata guidelines? 
 Are mis-formatted (do not comply to formatting requirements in the metadata 

guidelines)? 

• What is the average total number of all descriptive metadata:
 fields – available for describing these resources in the metadata scheme according 

to metadata guidelines – used per record? 
 field instances used per record? 

14
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Metadata change is part of metadata 
quality assurance (and evaluation)

Change in metadata records is encouraged by agencies that 
facilitate cooperative metadata creation, management and 
sharing

To keep up with “environmental” changes (Thornburg & 
Oskins, 2007), including:

• Growth in certain types/formats and subject matter of materials in repositories
• Changes in the content & location of fluid materials (e.g., websites)
• Changing goals of hosting & contributing institutions
• Evolution of national and international metadata standards:

• Data content standards and metadata element sets
• Data value standards: classification systems & controlled vocabularies.

152024 © Dr. Oksana L. Zavalina 
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UNT dissertations focused on metadata 
quality (& accessible in full text)

• Aljalahmah, S. H. (2021). The Status of the Organization of Knowledge in Cultural 
Heritage Institutions in Arabian Gulf Countries. 
https://digital.library.unt.edu/ark:/67531/metadc1833519/

• Hasenyager, R. L., Jr. (2015). Convenience to the Cataloger or Convenience to the 
User?: An Exploratory Study of Catalogers’ Judgment. 
https://digital.library.unt.edu/ark:/67531/metadc799476/

• Phillips, M. E. (2020). Exploring the Use of Metadata Record Graphs for Metadata 
Assessment. https://digital.library.unt.edu/ark:/67531/metadc1707350/

• Snow, K. (2011). A Study of the Perception of Cataloging Quality Among Catalogers in 
Academic Libraries. https://digital.library.unt.edu/ark:/67531/metadc103394/

• Zavalin, V. I. (2020). Exploration of RDA-Based MARC21 Subject Metadata in WorldCat 
Database and Its Readiness to Support Linked Data Functionality. 
https://digital.library.unt.edu/ark:/67531/metadc1707353/
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https://digital.library.unt.edu/ark:/67531/metadc1833519/
https://digital.library.unt.edu/ark:/67531/metadc799476/
https://digital.library.unt.edu/ark:/67531/metadc1707350/
https://digital.library.unt.edu/ark:/67531/metadc103394/
https://digital.library.unt.edu/ark:/67531/metadc1707353/
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journals, e.g.: conference proceedings, e.g.:
• Journal of Library Metadata

• Journal of the Association for 
Information Science and Technology 
(JASIS&T)

• Cataloging and Classification Quarterly

• The Electronic Library

• International Journal of Metadata, 
Semantics, and Ontologies

• Library Resources and Technical 
Services

• … OTHER. 

• Dublin Core Metadata 
Initiative (DCMI) conference

• ASIS&T annual meeting

• iSchools conference 
(iConference)

• Joint Conference on Digital 
Libraries (JCDL)

• International Conference on 
Knowledge Management

• … OTHER. 

17

Some examples of peer-reviewed publication 
venues for metadata quality research
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http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2330-1643
https://asistdl.onlinelibrary.wiley.com/journal/23301643
https://www.tandfonline.com/journals/wccq20
https://www.emerald.com/insight/publication/issn/0264-0473
https://www.inderscience.com/jhome.php?jcode=ijmso
https://journals.ala.org/index.php/lrts
https://dcevents.dublincore.org/IntConf/index.html
https://www.asist.org/meetings-events/am/
https://www.ischools.org/iconference
https://www.jcdl.org/
https://kipanet.org/
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Recently published metadata quality research 
of UNT-affiliated researchers: 

2017-2024 book chapters & journal articles
Aljalahmah, S.H., & Zavalina, O.L. (2024). Student-created Dublin Core metadata representing Arabic language eBooks: Comparison of 

individual and group work outcomes. Journal of Education for Library and Information Science (JELIS), 65 (3), 325-344. 
Aljalahmah, S.H., & Zavalina, O.L. (2024). Audiovisual resources metadata: Analysis of records originating from novice metadata 

creators in Kuwait. Journal of Library Metadata (JLM), 24 (3), 189-214.
Phillips, M., Zavalina, O.L., & Tarver, H. (2020). Exploring the utility of metadata record graphs and network analysis for metadata 

quality evaluation and augmentation. International Journal of Metadata, Semantics, and Ontologies, 14(2), 112-124.
Zavalin, V., Zavalina, O.L., & Miksa, S.D. (2021). Exploration of subject representation and support of Linked Data in recently created 

library metadata: Examination of most widely held WorldCat bibliographic records. Library Resources and Technical Services, 65 (4), 154-
165.

Zavalina, O.L., & Burke, M. (2021). Assessing skill-building in metadata instruction: Quality evaluation of Dublin Core metadata records 
created by graduate students. Journal of Education for Library and Information Science, 62(4), 423-442. 

Zavalina, O.L., Shakeri, S., Kizhakkethil, P., & Phillips, M.E. (2018). Uncovering hidden insights for information management: Examination 
and modelling of change in digital collection metadata. In G. Chowdhury et al. (Eds.), Transforming Digital Worlds, Lecture Notes in Computer 
Science 10766 (pp.645-651). New York: Springer.

Zavalina, O.L., & Zavalin, V. (2017).  Identity management analysis: an empirical investigation into the state of library community’s 
authority data conformance to the new standard. In Knowledge Discovery and Data Design Innovation (pp. 233-248). Hackensack, NJ: World 
Scientific. 182024 © Dr. Oksana L. Zavalina 

https://doi.org/10.3138/jelis-2023-0016
https://doi.org/10.1080/19386389.2024.2343577
https://doi.org/10.1504/IJMSO.2020.10030296
https://doi.org/10.5860/lrts.65n4.1544
https://doi.org/10.3138/jelis.62-4-2020-0083
https://doi.org/10.1007/978-3-319-78105-1_74
https://doi.org/10.1142/9789813234482_0012


-- Public - No restrictions on sharing --

-- Public - No restrictions on sharing --

Recently published metadata quality research 
of UNT-affiliated researchers: 

examples of 2020-2024 conference papers
Burke, M., & Zavalina, O.L. (2020). Descriptive richness of free-text metadata: a comparative analysis of three language archives. Proceedings 

of the Association for Information Science and Technology, 57(1)

Roeschley, A., Kim, J., & Zavalina, O.L. (2020). An exploration of contributor-created Description field in participatory archives. iConference 
2020 Proceedings.

Paterson III, H.J. (2023). OLAC  and serials: An appraisal. Proceedings of the 2nd International Workshop on Digital Language Archives. 

Zavalin, V.I. (2024, in print). Skill-building in subject representation: Assessing learning outcomes through analysis of student-created 
metadata. ALISE 2024 Conference Proceedings.

Zavalin, V.I. (2023). Ukrainian archival metadata in WorldCat: Exploratory analysis. Proceedings of the 2nd International Workshop on Digital 
Language Archives.

Zavalin, V.I., & Zavalina, O. L. (2024, in print). Exploring accuracy, completeness, and consistency of VRA Core 4.0 paintings metadata. In DCMI 
2024 Conference Proceedings 

Zavalin, V.I., & Zavalina, O. L. (2023). Exploration of accuracy, completeness, and consistency in metadata for physical objects in museum 
collections. iConference 2023 Proceedings. 

Zavalin, V., Zavalina, O.L., & Safa, R. (2021). Patterns of subject metadata change in MARC21 bibliographic records representing video 
recordings. Proceedings of the Association for Information Science and Technology, 58(1).

Zavalina, O.L. (2021). Notes fields of metadata records generated by the Children’s and Young Adults’ Cataloguing Program: Exploration of 
support for general and specific needs of school library users. Proceedings of the International Association of School Libraries IASL 2021. 19
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https://doi.org/10.1002/pra2.429
https://doi.org/10.1007/978-3-030-43687-2_54
https://digital.library.unt.edu/ark:/67531/metadc2114296
https://2024aliseannualconference.sched.com/event/1glYI/juried-paper-7b-3-juried-paper-presentations
https://digital.library.unt.edu/ark:/67531/metadc2114298
https://www.dublincore.org/conferences/2024/sessions/papers-metadata-and-archives/#recL7CobEUqoFTIId
https://doi.org/10.1007/978-3-031-28032-0_7
https://doi.org/10.1002/pra2.494
https://doi.org/10.29173/iasl8295
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Simple recent example of metadata quality study

20
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https://drive.google.com/file/d/1tM05_AAlvf3kuJEDAlUeaazCgXrrL2DY/view
https://drive.google.com/file/d/1tM05_AAlvf3kuJEDAlUeaazCgXrrL2DY/view
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Steady growth of metadata quality research 
importance is accelerated by the AI revolution

Artificial Intelligence (AI) & Machine Learning (ML) affect metadata 
landscape in multiple ways:

21

2024 © Dr. Oksana L. Zavalina 

In the context of FAIR 
principles for data in 

science (& other research 
fields) 

→ the need for 
evaluating conformance of 
existing metadata to FAIR 
principles

As a source of demand for 
representing AI models with 

metadata to promote 
transparency, explainability, 
accountability, contestability

→ the need for development 
of: AI model metadata 
standard, evidence-based 
quality guidelines

As a tool considered for 
generation/augmentation of 

descriptive metadata for 
information/data resources

→ the need for quality 
assessment of this AI-created 
metadata

https://www.go-fair.org/fair-principles/
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FAIR Guiding Principles for scientific data 
management and stewardship and metadata quality
For Findability, Accessibility, Interoperability, and Reuse of digital assets

• “F1: (Meta)data are assigned globally unique and persistent identifiers
• F2: Data are described with rich metadata
• F3: Metadata clearly and explicitly include the identifier of the data they describe
• F4: (Meta)data are registered or indexed in a searchable resource
• A1: (Meta)data are retrievable by their identifier using a standardised communication protocol

• A1.1: The protocol is open, free and universally implementable
• A1.2: The protocol allows for an authentication and authorisation procedure where necessary

• A2: Metadata should be accessible even when the data is no longer available
• I1: (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge 

representation
• I2: (Meta)data use vocabularies that follow the FAIR principles
• I3: (Meta)data include qualified references to other (meta)data
• R1: (Meta)data are richly described with a plurality of accurate and relevant attributes

• R1.1: (Meta)data are released with a clear and accessible data usage license
• R1.2: (Meta)data are associated with detailed provenance
• R1.3: (Meta)data meet domain-relevant community standards” 222024 © Dr. Oksana L. Zavalina 

http://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/f1-meta-data-assigned-globally-unique-persistent-identifiers/
https://www.go-fair.org/fair-principles/f2-data-described-rich-metadata/
https://www.go-fair.org/fair-principles/f3-metadata-clearly-explicitly-include-identifier-data-describe/
https://www.go-fair.org/fair-principles/f4-metadata-registered-indexed-searchable-resource/
https://www.go-fair.org/fair-principles/metadata-retrievable-identifier-standardised-communication-protocol/
https://www.go-fair.org/fair-principles/a1-1-protocol-open-free-universally-implementable/
https://www.go-fair.org/fair-principles/a1-2-protocol-allows-authentication-authorisation-required/
https://www.go-fair.org/fair-principles/a2-metadata-accessible-even-data-no-longer-available/
https://www.go-fair.org/fair-principles/i1-metadata-use-formal-accessible-shared-broadly-applicable-language-knowledge-representation/
https://www.go-fair.org/fair-principles/i2-metadata-use-vocabularies-follow-fair-principles/
https://www.go-fair.org/fair-principles/i3-metadata-include-qualified-references-metadata/
https://www.go-fair.org/fair-principles/r1-metadata-richly-described-plurality-accurate-relevant-attributes/
https://www.go-fair.org/fair-principles/r1-1-metadata-released-clear-accessible-data-usage-license/
https://www.go-fair.org/fair-principles/r1-2-metadata-associated-detailed-provenance/
https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/
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Metadata Development for AI Models: 1
Two kinds of metadata needed:

1. Model cards
standardized documentation about the Machine Learning model itself

23
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Model card 
components 
(Mitchell et 
al., 2019):

Includes common kinds 
descriptive metadata

https://arxiv.org/pdf/1810.03993
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Metadata Development for AI Models: 2
Two kinds of metadata needed:

2. Data cards
standardized documentation about the dataset used in the Machine 
Learning model development 

24
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Data card 
template 
(Pushkarna, 
Zaldivar, & 
Kjartansson, 
2022): 31 
components

Includes 
common 

kinds 
descriptive 
metadata

https://doi.org/10.1145/3531146.3533231
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Use of Generative AI in Descriptive Metadata 
Creation/Augmentation

So far, several reports published in 
peer-reviewed venues:
• Mostly experimented with the ChatGPT tool 

and evaluated generation of data values in 
individual fields of metadata records –
those intended for ABOUTness representation:
 subject terms (e.g., Ganadi et al., 2023) 
 classification numbers/codes (e.g., 

Bodenhamer, 2023) 

• Included only 2 analyzes of AI-created  
metadata records:
 compared with human-created MARC & 

Dublin Core  records for same resources 
(Brzustowitz, 2023)

 also, new paper, published 2 weeks go: 
Taniguchi (2024) 

252024 © Dr. Oksana L. Zavalina 

Need many more AI-
generated metadata 

quality studies, where:
• Entire metadata records are 
generated an analyzed

• Metadata is truly created by 
AI tools themselves: no pre-
existing publicly available 
metadata for the same 
information resource

• Human metadata experts use 
their knowledge of metadata 
standards to meaningfully 
evaluate the quality

https://iris.unimore.it/handle/11380/1332028
https://openresearch.okstate.edu/server/api/core/bitstreams/c6187052-e971-48bf-86f0-538b2d36568e/content
https://ital.corejournals.org/index.php/ital/article/view/16295
https://doi.org/10.1080/01639374.2024.2394513
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Interested in Doing Metadata Quality Research? 
You need metadata background to adequately prepare
These regularly offered UNT graduate courses help develop robust 
understanding of metadata practices, principles, and standards, 
obtain necessary practical experience of metadata creation/analysis:
INFO 5223 Metadata 1
INFO 5385 Community Language Archiving and Curation for Information 

Professionals (team-developed; 2 out of 4 modules have metadata focus, 
including evaluation)
INFO 5210 Cataloging & Classification 1 (Dr. Shawne Miksa)
INFO 5220 Cataloging & Classification 2
INFO 5212 Intro to Dewey Decimal Classification (Dr. Shawne Miksa)
INFO 5224 Metadata 2 (offered in Spring semesters, includes a 4-week metadata 

quality module in which students collect and comparatively evaluate 2 sample of 
metadata, report metadata quality assessment results)

262024 © Dr. Oksana L. Zavalina 

https://informationscience.unt.edu/students/course-rotation.html#graduate
http://catalog.unt.edu/preview_course_nopop.php?catoid=34&coid=147684
http://catalog.unt.edu/preview_course_nopop.php?catoid=34&coid=157651
http://catalog.unt.edu/preview_course_nopop.php?catoid=34&coid=147681
http://catalog.unt.edu/preview_course_nopop.php?catoid=34&coid=147683
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