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Abstract: 
Finding the necessary digital objects on the internet poses increasing challenges, 
and one way to overcome this problem is to use metadata that describes digital 
objects in a specific way. This paper aims to explain the importance and role of 
metadata and metadata standards/schemes, with particular reference to metadata 
used to describe data sets that researchers collect, archive, and disseminate in 
the Social Sciences. The paper describes the metadata model developed by the 
Consortium of European Social Science Data Archives (CESSDA ERIC) for the 
digital archiving of data sets in the European Research Area (ERA).
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INTRODUCTION

We are witnessing a digital revolution that has caused a flood of in-
formation. In the last 20 years, a considerable amount of data has been 
generated. The Covid-19 pandemic has caused an even more significant 
increase in the volume. The internet has become an almost infinite source 
of documents, images, e-books, music files, web pages and other data 
formats. Consequentially, searches are becoming increasingly challeng-
ing, especially since sources are numerous and diverse - governments, 
businesses, science, education, IoT, AI and similar. For that reason, most 
digital objects are described by metadata. Numerous software uses meta-
data as the basis of their functionality. The best examples are social media 
(Facebook, Twitter), video and music content providers (YouTube, Spo-
tify) and many others. Metadata allows users to find the content they need.

In the field of scientific research, data plays a crucial role in analysing 
and testing scientific hypotheses. Researchers use different data types 
depending on scientific discipline, while the data collected and shared in 
social sciences and humanities could be particularly sensitive. The first 
reason is the inability for replication – the intersection of social phe-
nomena is unique at a specific time, and the second is the possibility 

INFORMATION SYSTEMS, SOFTWARE DEVELOPMENT, INTERNET TECHNOLOGIES AND SOCIAL NETWORKING SESSION



Sinteza 2021
submit your manuscript | sinteza.singidunum.ac.rs

Information Systems, Software Development, Internet Technologies and  
Social Networking Session

194

SINTEZA 2021
INTERNATIONAL SCIENTIFIC CONFERENCE ON INFORMATION TECHNOLOGY AND DATA RELATED RESEARCH

of compromising the privacy of respondents, which is 
regulated by law in most countries. For these reasons, 
data in social sciences and humanities have great value, 
so it emphasises the importance of their availability. 

The paper is dividing into several sections. After the 
introduction, we covered the basics definitions and divi-
sion of metadata and metadata standards/schemes. The 
third section contains a more profoundly explanation 
of metadata schemes in Social Sciences, while the fourth 
part introduces the CESSDA metadata model, which 
aims to describe digital objects containing primary data 
collected in scientific research. 

 
2. METADATA AND METADATA STANDARDS/

SCHEMES

2.1. METADATA

The term "metadata" was first introduced by Jack E. 
Myers back in 1969 and became popular through the 
name of his company – "The Metadata Company". 

The most straightforward definitions of metadata are 
"Metadata is data about data" or "The digital catalogue 
card" or "Information about the object [1], but they are 
too general to explain the essence of this concept. The 
National Information Standards Organization (NISO) 
provides a complete explanation through a more techni-
cally accurate definition – "metadata are structured in-
formation that describes, explains, locates, or otherwise 
makes it easier to retrieve, use, or manage information". 

The concept of metadata has proven to be very use-
ful in various fields, especially in computer and com-
munication sciences, libraries, statistics and numerous 
databases [1]. Technically, metadata contains basic in-
formation about data or digital content (or a digital ob-
ject). The metadata structure is not universal but adapts 
to the specific content or object they describe. Metadata 
that describes photos, music or videos, e-books, files that 
contain information about a person will be different in 
scope and structure, but the most important thing is to 
describe the object as accurately as possible - to contain 
essential information. Typically, the metadata contains 
answers to the following questions: What?, When?, 
Where? Who? How? Which? and Why? [2]

Depending on the type of content or object that de-
scribes, the metadata is divided into several categories 
– Descriptive metadata, Structural metadata, Preserva-
tion metadata, Provenance metadata and Administra-
tive metadata.

Descriptive data, as the name suggests, this type of 
metadata has the purpose of describing the content or a 
digital object, even though all metadata are descriptive. 
They are the most commonly used metadata. A simple 
example is an electronic description of a book, and the 
metadata contains the name of the book, the Name of 
the writer, the Year of publication, the Name of the pub-
lishing house and similar. There are certain situations 
when descriptive data become complex structures, and 
these are websites and code-driven projects.

• Example Properties: Title, Author, Subject, Genre, 
Publication date

• Primary Uses: Discovery, Display, Interoperability

Interoperability definition:
"Enabling information that originates in one 

context to be used in another in ways that are 
as highly automated as possible" [3]

Technical metadata is a subgroup of descriptive 
metadata. These metadata contain information about 
the technical characteristics of digital objects, such as 
ownership, object type (database, text file, music or 
video, and similar).

• Example Properties: File type, File size, Creation 
date/time, Compression scheme

• Primary Uses: Interoperability, Digital object 
management, Preservation

Structural metadata is more complex than descrip-
tive ones and is most commonly used when it is required 
to describe how a digital object or resource is sorted. 
An example is a video material with specific duration 
sections, which fit in precisely the specified order. Struc-
tural metadata carries information that is important to 
users to place sections on the memory space properly. 

• Example Properties: Sequence, Place in a hierarchy
• Primary Uses: Navigation

Figure 1 - An example of an Amazon book metadata [4]
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Preservation metadata provide the information nec-
essary in the process of maintaining digital objects. Pres-
ervation metadata has the function to record and store 
all changes that occur with a digital object during use to 
preserve its integrity. To track changes, the most com-
monly used form is Preservation Metadata Implementa-
tion Strategies, which tackles all activities conducted on 
a digital object and access rights.

• Example Properties: Checksum, Preservation event
• Primary Uses: Interoperability, Digital object 

management, Preservation

Provenance metadata are used in cases where digital 
objects duplicate, i.e. when copies are made. This phe-
nomenon is very prevalent in the digital world and prov-
enance metadata stores data on the object's earliest his-
tory. History information is vital in tracking the digital 
object's lifecycle. Provenance metadata may also contain 
information about users who made changes to the files.

Administrative metadata provide instructions to 
users about rules and restrictions regarding the use of 
a particular digital object. They are primarily intended 
for administrators, who use them to restrict access to 
files relative to the defined level of access - qualifications 
(guest, internal user, external user, administrator, and 
similar). This metadata is comprehensive and provides 
the ability to manage objects. They can also be seen as a 
basic version of a piece of data. Their role is also to make 
complex objects easier to understand by users.

• Example Properties: Copyright status, Licence 
terms, Right holder

• Primary Uses: Interoperability, Digital object 
management

Metadata are typically stored as a HTML, XML or 
MARC 21 document linked to the resource it describes.

<mets:amdSee ID=”AMD_OTHER”>
<mets:techMD ID=”D09002ee180affcca-TEC”>
<mets:mdRef ID=”D09002ee180affcca-tdiv” 
MDTYPE=”PREMIS” MIMETYPE=”text/xml”
LOCTYPE=“URL”
xmlns:xlink=http://www.w3.org/1999/
xlink
xling:href=”file/premis.xml” />
</mets:techMD>
</mets:amdSec>

Listing 1 - An example of administrative metadata from 
the XML file.

2.2. METADATA STANDARDS/SCHEMES 

Bearing in mind that the types and purposes of digi-
tal objects are very diverse, appropriate standards need 
to be established to provide a unique set of rules. The 
primary purpose of these standards is to ensure the con-
sistency of metadata and to enable interoperability. 

In a specific sense, metadata standards, or schemas, 
define the necessary fields to describe a particular digital 
object. Therefore, the target fields are the essential ele-
ments of each schema metadata, and each of these fields 
contains the necessary information about the object. 
Depending on the type of object, the metadata scheme 
varies. In practical terms, any community that describes 
digital objects with metadata can have its metadata 
scheme [5].

Metadata standards are commonly associated with 
specific areas. Some examples are [6]:

• General metadata standards - Dublin Core (DC), 
Metadata Object Description Schema (MODS), 
Metadata Encoding and Transmission Standard 
(METS);

• Arts - Categories for the Description of Works 
of Art (CDWA), Visual Resources Association 
(VRA Core);

• Astronomy - Astronomy Visualization Metadata 
(AVM);

• Biology - Darwin Core;
• Ecology - Ecological Metadata Language (EML);
• Geographic - Content Standard for Digital Geo-

spatial Metadata (CSDGM);
• Social Sciences - Data Documentation Initiative 

(DDI).
In the next part of the paper, Social Science metadata 

standards will be explained more broadly.

3. METADATA STANDARDS/SCHEMES FOR 
SOCIAL SCIENCES DATA SETS

Data Documentation Initiative (DDI) is an interna-
tional standard for describing data sets obtained through 
different social and behavioural sciences observation 
methods. Standard is based on an XML format for con-
tent, presentation, transfer and preservation of docu-
mentation and data caps  [7]. Initially, the standard was 
conceived as support in describing metadata in social 
sciences, but in later versions, it included data and other 
scientific fields.
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DDI's goal is to anticipate key descriptive elements 
for data sets, which can be understandable to all par-
ties, data creators, developers, librarians, and research-
ers. DDI encourages a comprehensive description for 
finding and analysing data. It is structured to enable 
machine find, functioning and interoperability of data 
(FAIR data) [8]. DDI provides a standard structure for 
all metadata that follows a data set, thus helping users 
interpret what is in the set. It is of great importance to 
everyone who uses a data set(s). Since metadata is ex-
pensive to produce, standardising metadata through 
DDI enables less time and money consumption and 
promotes interoperability. Also, DDI supports creating 
and using coders that are interactive, structured, and 
enable users to navigate more easily through metadata 
collections. DDI standard is continuously evolving and 
is actively working on customising its use in more com-
plex data sets. In social sciences, it is very applicable be-
cause the creation of quality metadata is enabled to the 
maximum.

Encoded Archival Description (EAD) is the standard 
for coding information that comes from archive records. 
Archival timber is a specific form of timber. The main 
difference with the library structure is that the vast ma-
jority of the material is unpublished and unavailable on-
line or elsewhere. With the development of the internet 
and the enabling of machine-readable records, it has 
become possible to consider developing digital aids that 
would help search archive timber. Work on the EAD 
standard began in 1992 at Berkeley, and the first version 
was released in 1998. After that, the second version came 
in 2002 and the last one in 2015 [9]. Today, this stand-
ard has wide use in archives, libraries, museums, and 
historical organisations worldwide. EAD enables users 
to find the primary sources they need through a stand-
ardised system for coding archive timber descriptions. 
The EAD uses a standard XML schema that determines 
the elements for describing the handwriting collection 
and the layout of those elements.

MIDAS Heritage. As the historic environment is an 
essential source of knowledge, it is clear that historical 
records are even more critical today because digitisation 
has enabled the transfer of most of the material to a digi-
tal format. MIDAS Heritage is the standard for historical 
data, i.e., data from the historic environment. It outlines 
what information should be recorded and which should 
not to enable effective exchange and long-term preserva-
tion of knowledge about the historical environment [10].

The MIDAS Heritage standard was created in 2007 in 
order to substantiate these needs. The standard creates 
records of buildings, monuments, archaeological sites, 
landscapes, parks, etc.. The standard is based on mini-
mality - a minimum amount of information is required 
to describe cultural goods and includes all procedures 
involved in understanding, protecting, and managing 
goods. According to the formal text of the standards, its 
primary mission is to "share the knowledge of the past" 
[11] Government organisations use it, as well as local 
authorities, research communities and everyone else 
who deals with cultural goods in some capacity. Today, 
this standard facilitates modern life and enables the sus-
tainability of records, ensuring that the same knowledge 
can be used and reused by future generations.

Statistical Data and Metadata Exchange (SDMX) 
is an international initiative aimed at modernising and 
standardising all mechanisms and processes to exchange 
statistical data and metadata between international or-
ganisations. Several organisations have teamed up to fa-
cilitate more efficient exchange of data and metadata in 
the field of statistical organisations, which are the Bank 
for International Settlements (BIS), the European Cen-
tral Bank, Eurostat, the International Monetary Fund, 
the Organisation for Economic Co-operation and De-
velopment, the United Nations Statistics Division, and 
the World Bank [12]. SDMX has focused on facilitat-
ing the exchange and processing of data and metadata 
among organisations, which means that no typical data 
structure is exchanged among users. There are several 
different data formats and metadata: for time series, for 
cross-sectional data, for describing the structures of in-
dependent metadata sets, for structural metadata [13]. 
The standard focuses on statistical macroaggregates and 
is developed to support both microdata and unstructured 
data formats. Unlike other standards, SDMX focuses on 
increasing efficiency and ability to use and exchange data 
and metadata, not on metadata during the life cycle.

It is also valuable to mention Open Archives Initia-
tive Object Reuse and Exchange (OAI ORE) and Quali-
tative Data Exchange Format (QuDEx). OAI ORE de-
fines standards for the description and exchange of web 
resource aggregations, sometimes called complex digital 
objects, to combine resources with multiple media types, 
including text, pictures, data, and videos [14]. QuDEx is 
an XML schema for documenting metadata for qualita-
tive data sets. The QuDEx has been developed by the 
UKDA in 2006 [15], and it is intended for standard cod-
ing of metadata of qualitative collections. The scheme is 
entirely complementary to the DDI scheme.
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4. CESSDA METADATA MODEL (CMM)

CESSDA ERIC is a vital element of the European Re-
search Area in data management in social sciences. Bear-
ing in mind that the Republic of Serbia is a Consortium 
member since 2019, the CESSDA recommendations are 
also an obligation for the Data Center Serbia for Social 
Sciences (DCS), the national research infrastructure and 
CESSDA's Service Provider for our country.

CESSDA aims to enable all national digital reposi-
tory that collects, store and share primary data sets, a 
simple method for increasing visibility through its data 
catalogue (CESSDA Data Catalogue - CDC). In this way, 
data collected as part of national surveys can gain inter-
national visibility.  

As part of the CESSDA Metadata Office project, 
which covers related topics, the CESSDA Metadata 
Model (CMM) has been created to introduce European 
digital archives into best practice in this subject.  The 
broader concept, CESSDA Metadata Portfolio, consists 
of the "CESSDA Metadata Model, User Guide, CESSDA 
Vocabulary Service, European Language Social Science 
Thesaurus (ELSST), CESSDA Data Catalogue Profiles, 
CESSDA Metadata Validator, UML model, Supplementary 
Materials and Management and Maintenance Plan" [16]. 

The purpose of CMM is to describe every data set 
that researchers deposit into a repository and has a for-
mal structure in this sense. It consists of primary and 
auxiliary elements. The main elements are Information 
on Study;  Information on Persons; Information on Or-
ganisations; Information on Dataset; Information on 
Instrument;  Information on Questions and Responses; 
Information on Concepts; Information on further Docu-
ments; Information on Publications (publications where 
data have been used); Information on Group of Studies 
and Information on Document Description ('metadata 
about metadata'). It is relying on DDI Lifecycle 3.2. The 
simplest way to understand CMM is through example. 
In this case, we will describe the first element – Informa-
tion on Study, i.e. metadata about the study in which the 
data was collected.

Number and  
element 1 Study

Child element

1.1 Bibliographic Information
1.2 Content Information
1.3 Methodical Information
1.4 Access Information

Description Information on the study/studies. 
No metadata element.

Mandatory/  
Recommended/  
Optional

Mandatory

Occurrence 1

Controlled  
vocabulary -

Usage notes .

Table 1 – Information on Study – The first level

Number and  
element 1.1 Bibliographic Information

Child element

1.1.1 Study DDI Identifier
1.1.2 Study Number
1.1.3 Study Title
1.1.4 Subtitle
1.1.5 Alternative Title
1.1.6 Funding Information
1.1.7 Principal Investigator Reference
1.1.8 Publisher
1.1.9 Publication Date (controlled)
1.1.10 Study Version
1.1.11 Contributor Reference
1.1.12 Reference Study to Document

Description Bibliographic information.  
No metadata element.

Mandatory/  
Recommended/  
Optional

Mandatory

Occurrence 1

Controlled  
vocabulary -

Usage notes .

Table 2 – Bibliographic information – The second level
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Number and  
element 1.1.1 Study DDI identifier

Child element None

Description Identifier of the study according to 
the DDI 3.2 structure.

Mandatory/  
Recommended/  
Optional

Mandatory for DDI 3.2, not for 2.5

Occurrence 1-2 for DDI 3.2, 0 for DDI 2.5

Controlled  
vocabulary -

Usage notes

It is recommended to have both 
the URN and the combination of 
subclasses Agency, ID and Version 
as an identifier in DDI-L 3.2.
However, it is possible to use only 
the URN or only the combination 
of Agency, ID and Version as an 
identifier.

Table 3 – Bibliographic information – The third level

All of the above primary elements are expanded by 
levels (in some cases up to five levels) to describe the 
data set properties in more detail. By applying CMM, 
all digital archives included in CESSDA ERIC become 
interoperable, and the data they store becomes interna-
tionally available and easily searched.

5. CONCLUSION

Metadata, structured according to the needs of spe-
cific scientific fields, helps researchers to locate digital 
objects, such as e-books, scientific publications, video 
materials, and similar. In addition to general metadata 
standards, many scientific and professional organisations 
have created their own standards and schemes to enable 
interoperability within the scientific field. Knowledge of 
standards and schemes is beneficial from two points of 
view. The first is the possibility for researchers to find the 
necessary digital material for their research, and the sec-
ond is to make their scientific publications or data sets 
available and easily accessible to other researchers. For 
the needs of researchers in the social sciences, CESSDA 
ERIC has created the CESSDA Metadata Model intend-
ing to harmonise the meta-fields describing the data sets 
collected in the primary surveys, which are available in 
the public repositories of the national providers of the 
countries participating in this European infrastructure.
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