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Metadata Guidance
1.0 Introduction

The purpose of this guidance is to set out the information requirements for managing research data, i.e. contextual information and metadata. The creation of this information is as important as the creation of the data itself. If data is to be usable by researchers during the project and afterwards, and if it is to be shared, then it needs to be meaningful and easily understood and interpreted. Therefore the data (both electronic and non-electronic) needs to be documented, described and annotated. This information is needed at many levels:

· the project level: e.g. research context, project design, overall methodological approach, data collection/processing/analysis methods, results/findings – contextual information
· data/file level: e.g. database structure; names, labels, codes, descriptions of variables/data items/files – metadata and some contextual information
It is best to create such information from the outset of the project, and to continue to produce it during the project: relying on memory to reproduce such information at the end of a project is risky and inadequate. Such information can be created by hand and/or automatically by software.

2.0 Contextual Information

Contextual information provides the wider context of the project and the data. It can be obtained from documents and sources produced by others or is written specifically for the project. This table gives some examples of contextual information.

	Contextual Information
	Creation/Capture

	Project proposal
	Document written for project

	Project summary for publicity purposes
	Document written for project

	Project information sheet for participants
	Document written for project

	Characteristics of participants
	Captured via questions in interviews, questionnaire etc.

Researcher observations, e.g. captured via notes in research diary

Extracted from published documents/statistics of the population

	Description of research setting
	Researcher observations, e.g. captured via notes in research diary

Internal documents produced by the organisation being studied
Published documents/facts/statistics about the organisation being studied

	Social/political background
	Researcher observations, e.g. captured via notes in research diary

Published documents

News items and commentaries


	Literature review of the research topic and context
	Summaries and extracts from the published literature

	Methodological approach, covering both data collection and analysis
	Documents written for project 
Protocols and standard operating procedures, e.g. anonymisation procedure, analysis method

	Research instruments
	Document written for project, e.g. questionnaire, interview schedule

Standardised questionnaires

Physical apparatus, with written description of set up for project
Database design and structure

	Project management
	Proposal
Project plan

Data management plan

Researchers involved in project and roles, responsibilities and tasks undertaken by individuals

Minutes of meetings

Correspondence


3.0 Metadata
3.1 Introduction to Metadata

Metadata is ‘structured data about data’. It typically provides detailed information about a specific data object or file.
Examples of metadata for interview data include:
· interview code

· interviewer name

· participant name/code

· date of interview

· time/duration of interview

· name/code of location/site of interview

· filename of interview schedule used

· filename(s) of interview record(s) obtained (e.g. audio record, scanned version of hand written interview notes)

· confirmation that consent form has been obtained

· filename of transcribed record

· filename of anonymised transcribed record

There are different categories of metadata:
· descriptive metadata
i.e. information used to search for, identify and locate the data, e.g. author, title, date, keywords, geospatial location
· structural/technical metadata
i.e. information that enables the objects to be used and manipulated, e.g. hardware/software/equipment, file formats, database structure and elements (records, fields, units), authentication/security data (encryption keys, passwords)
· administrative metadata
i.e. information that enables the data to be managed and to ensure its authenticity, e.g. versions, ownership/intellectual property right (IPR), licensing

· use metadata
i.e. information to manage access to the data, e.g. access rights, usage tracking

· preservation metadata
i.e. information for managing preservation activities, e.g. documentation of actions such as migrations, any changes to the data
For conducting a research project descriptive, structural/technical and some administrative metadata (particularly versions) is usually all that is required. Administrative, use and preservation metadata are required for long term storage and for data sharing and if data is placed into a repository managing such metadata is undertaken by the repository. 
A protocol should be drawn up so all researchers in the team know what metadata is required and how to record/capture it. Some metadata is obtained automatically, e.g. by the data collecting equipment used. Other metadata must be created manually. It is important to ensure that the metadata is, wherever possible, linked in some way to the data, even if this linkage only comprises descriptive information in the project’s metadata protocol.

It may be helpful to use metadata standards. Such standards can be generic, e.g. the Dublin Core for describing resources, or subject specific, e.g. Directory Interchange Format for earth science data. For small projects use of standards may be unnecessary, though it can be helpful to look at applicable standards to obtain ideas for your own use. However, if a standard isn’t used then members of the research team should agree and document the types and example content of the metadata they will be creating in the project’s metadata protocol.
3.2 Metadata Standards

The Dublin Core Metadata Element Set is a generic standard for describing any resource. It is a useful, basic metadata schema for research data management purposes. The set comprises 15 elements:
· Contributor 

· A person/organisation contributing to the resource

· Coverage

· Spatial or temporal topic/applicability/jurisdiction of the resource
· Creator 

· Person/organisation responsible for making the resource, e.g. the author
· Date 

· Date of the resource at a given stage in its lifecycle, e.g. first publication date

· Description 

· Description of the resource, e.g. abstract, table of contents
· Format 

· The file format/physical medium/dimensions of the resource, e.g. pdf, hardback book
· Identifier 

· An unambiguous reference to the resource, such as a code, e.g. the DOI of a website
· Language 

· The language of the resource
· Publisher 

· Person/organisation responsible for making the resource available, e.g. the publisher of a book
· Relation 

· A related resource
· Rights 

· Information about rights held in and over the resource, e.g. copyright
· Source 

· A related resource from which the described resource is derived, e.g. the full document from which the resource - an abstract/summary – has been made
· Subject 

· The topic of the resource, e.g. keywords 

· Title 

· The name of the resource
· Type 

· The nature/genre of the resource, e.g. text, image
Wherever applicable/possible, standard coding schemes or controlled vocabularies should be used for the elements, such as a thesaurus for keywords in the Subject element. Some examples of such thesauri include: the Getty Thesaurus of Geographic Names; the Library of Congress Subject Headings; Medical Subject Headings.
Metadata schemas, such as the Dublin Core above, comprise:

· semantics – the meaning of the metadata elements

· content rules – how the values for the metadata elements are selected and represented

· syntax – how the metadata elements are coded/marked up into a computer-readable form, e.g. in XML

There are metadata standards for specific research areas and some examples of these can be found in the Further References section of this guidance.
3.3 Examples of Metadata Creation and Embedding
Some metadata is obtained automatically, e.g. by the data collecting equipment used (scientific instruments can provide very detailed, sophisticated metadata), through the design of the database holding the data (such as the attributes of fields, rows, columns etc.), and from using metadata creation/generation software packages, which are usually only feasible at the organisational level, rather than the project level. Other metadata must be created manually - this is particularly true for file-based systems - either within the file itself or in associated documents/systems. 

Where the metadata is captured or embedded will be dependent upon the software which is being used to capture the data. Below are examples using: (i) Microsoft Word, (ii) qualitative data analysis software, (iii) databases; (iv) scientific data collection equipment, (v) metadata creation/generation tools.
However a first stage to ensuring metadata is appropriately managed, whatever software is used, is to set up folder and file naming conventions (see Northumbria University, folders and files guidance). For interview data a possible folder structure could be:
· InterviewStudy [an example of one of the separate research activities within the project]
· Administration [participant details/ code key; correspondence/documents involved in arranging the interviews]
· Data [raw/audio files; transcribed files; anonymised files]
· DataAnalysis [results of analysis using analysis software; files of various stages during the analysis]
· Outputs [results in form for presentation/publication]
· Tools [collection, processing and analysis protocols]
Possible file names could be:
Interview01Recording.wav

Interview01Transcript.doc
Interview01TranscriptAnonymised.doc

(i) Microsoft Office

There are tools within Microsoft Office than can help with creating metadata, e.g. document properties and document templates. Document properties comprise:

· automatically updated properties, e.g. file size, date file created, date file last modified

· preset properties, for which the user must enter a text value, e.g. author, title, subject)

· custom properties, which can have a text, time, numeric or Yes/No value. Microsoft provides suggested properties, or the user can define their own

Document templates (e.g. in Word or Excel) can be set up for a particular type of data, e.g. a Word template for interview data. The template can contain an initial section listing common information, and ask for standard information to be filled in for each instance. The properties of the template can also be appropriately set. The template can then be copied and saved as a normal document for particular instances of the data, e.g. for a specific interview. The interview document will have inherited all the metadata from the template, as well as containing prompts for the user to input other types of metadata.
Each project member’s input to the process can be further tracked by ensuring that when they create or edit documents their author name is logged. Author names are logged through the ‘options tab’.
As an illustration, using the Dublin Core metadata categorisation, the following are suggested as ways for capturing metadata for interview data within Word documents:

· Contributor — E.g. the interviewee’s name or code. Possible locations: section within the interview template prompting for input. A key, created as a separate document, would be needed relating the code to the details of each interviewee.
· Coverage — optional
· Creator — E.g. the name of the researcher conducting the interview. Possible locations: the title within the document; the header or footer of the document; section within the interview template prompting for input. E.g. the author of the document. Location: properties
· Date — E.g. the date the interview was conducted. Possible locations: the title within the document; the header or footer of the document; section within the interview template prompting for input. E.g. date file created/last modified. Location: properties
· Description — E.g. the stage of data processing: raw interview (such as the audio file), transcribed interview, anonymised interview. Possible locations: within file name; the title within the document; the header or footer of the document; section within the interview template prompting for input
· Format — E.g. file formats. Location: the extension to the file name.
· Identifier — E.g. a unique code for each interview. Possible locations: within file name; section within the interview template prompting for input. A key, created as a separate document, would be needed relating the code to the details of each interview.
· Language — optional; or decision to use UK English, set through the ‘Word options’ tab
· Publisher — E.g. the project title and the university name. Possible locations: the header or footer of the document; set within properties
· Relation — E.g. relating the different stages of each interview as it is processed, i.e. raw, transcribed, anonymised. Possible locations: project’s metadata protocol; folder structure; section within the interview template prompting for input. E.g. the file name/location of the interview schedule used. Possible locations: section within the document template providing such common information.
· Rights — e.g. copyright restrictions. Possible locations: the footer of the document; set within properties
· Source — optional
· Subject — optional
· Title — e.g. interview[code][raw/transcribed/anonymised]. Used in: the file name; the title within the document; the header or footer of the document
· Type — e.g. interview. Possible location: set within properties
(ii) Qualitative data analysis software packages
Such software packages, e.g. NVivo or ATLASti, provide for auditing and tracking in order to ensure that certain aspects of metadata are automatically captured. Metadata can be very important in order to record the chain of analysis which will result in research findings and publications. It is always recommended that the raw data is stored separately from the analysis software and that copies are uploaded into these packages. This ensures that the integrity of the original data is maintained as the analysis packages will potentially alter the data. Each team member should have their own logon so coding can be tracked to each researcher. The packages capture dates and record major changes. However it can be very difficult to reverse and unlink these changes: it may be necessary to upload the same data multiple times to undertake different parts of the process. The packages have facilities for adding ‘memos’ which can provide further context about the data. Field notes can be regarded as data, and also provide metadata. These can also be uploaded into the system. Memos and field notes can be linked to their associated datasets.
(iii) Databases

For databases, simple steps can make the data much more meaningful:

· use informative titles for files, tables etc.
· give variables, fields, columns etc. meaningful, unambiguous names
· use labels, comments etc. to provide more details of the context

· create a separate readme.txt file (using the Dublin Core metadata categories for example) which can provide all the necessary contextual information about the research and the database
Plant (2012) gives a practical example of how this could be done for psychological test data held in an SPSS database.

(iv) Scientific data collection equipment
Some metadata is obtained automatically by the data collecting equipment used. A digital camera is a simple example. Some cameras contain a clock, calendar and GPS which can therefore generate the date, time and location of an image and embed this information within the image. Scientific instruments often provide very detailed, sophisticated metadata. An illustration is astronomical data. Telescopes automatically provide extensive metadata as part of the header information of the images collected. A number of standard file formats for this purpose are available. The metadata collected can include, e.g.: image characteristics; observation time; exposure length; the sky position; configuration of the instrument and of the telescope; weather conditions at the observatory; free-form comments.
(v) Metadata creation/generation tools
Metadata projects have developed software tools to assist in creating metadata associated with the specific schema developed by the project. Commercial software tools also exist. Organisations may have enterprise content management systems which automate metadata collection: available for use by all people within the organisation. These tools include techniques such as:

· standard templates for specific activities

· built-in thesauri

· picklists to chose metadata elements

· documents inheriting metadata from the folder they are stored in
· picking up metadata from applications producing the document
· autocategorisation, autoclassification

· metadata mining

Unless researchers have access to such systems within their organisation, or are involved in a large project charged with producing machine-readable metadata following a specific schema, then it is unlikely that such sophisticated automation of metadata collection will be available to them. In that case, a balance of manually generated metadata and automated metadata generation from data collection/analysis tools and common office software will be the best approach.
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Archaeology Data Service (ADS)/Digital Antiquity, Guides to Good Practice, including Project documentation, Project metadata. http://guides.archaeologydataservice.ac.uk/g2gp/CreateData_1-1
Australian National Data Service, Metadata Guide Working Level. http://www.ands.org.au/guides/metadata-working.html
Baca M (Ed) (2008) Introduction to metadata, online edition, version 3, Getty Research Institute. http://www.getty.edu/research/publications/electronic_publications/intrometadata/index.html
British Atmospheric Data Centre (BADC), Metadata. http://badc.nerc.ac.uk/help/metadata/
Data Observation Network for Earth (DataONE), Best practices, Metadata. http://www.dataone.org/best-practices/metadata
Digital Curation Centre, Briefing Paper, Introduction to curation, Annotation. http://www.dcc.ac.uk/resources/briefing-papers/introduction-curation/annotation
Digital Curation Centre, Briefing Paper, What are Metadata Standards. http://www.dcc.ac.uk/resources/briefing-papers/standards-watch-papers/what-are-metadata-standards
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Northumbria University, School of Computing, Engineering & Information Sciences, DATUM in Action – Supporting researchers to plan and manage their research data. Folders and files – Guidance. http://www.northumbria.ac.uk/sd/academic/ee/work/research/clis/dlar/datum/action/outputs/
Plant RR (2012) How to add metadata to your data so that you and others can make sense of it, JISC DMSPpsych Project. http://www.sheffield.ac.uk/psychology/research/groups/dmsppsych
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Standards

Baca M, Harpring P (Eds) (2009) Categories for the Description of Works of Art, revised edition, Getty Research Institute. http://www.getty.edu/research/publications/electronic_publications/cdwa/index.html
· metadata standard for art works

Data Documentation Initiative (DDI). http://www.ddialliance.org/
· international standard for describing data from the social, behavioural, and economic sciences

Directory Interchange Format. http://gcmd.gsfc.nasa.gov/User/difguide/difman.html
· earth science metadata standard

DOI (Digital Object Identifier) system. http://www.doi.org/
· standard for persistent, interoperable digital object identifiers
Dublin Core Metadata Initiative http://dublincore.org/ and http://dublincore.org/documents/dces/
· generic standard for resource description

Getty Thesaurus of Geographic Names® Online http://www.getty.edu/research/tools/vocabularies/tgn/index.html
· a thesaurus for geographical names

International Virtual Observatory Alliance, Documents and standard. http://www.ivoa.net/Documents/
· tools and systems for using astronomical archives
Library of Congress Subject Headings (LCSH) http://www.loc.gov/catdir/cpso/lcco/
· a thesaurus covering all subjects
Medical Subject Headings (MeSH), US National Library of Medicine http://www.nlm.nih.gov/mesh/meshhome.html
· a thesaurus for medical terminology

Text Encoding Initiative (TEI). http://www.tei-c.org/index.xml
· text markup language for the humanities, social sciences and linguistics, though it can be more generally applicable

The National Archives, Requirements for electronic records management systems, 2: Metadata standard, version 3 2004. 

http://webarchive.nationalarchives.gov.uk/+/http://www.cabinetoffice.gov.uk/govtalk/schemasstandards/metadata/published_documents_page_3/erm_metadata_standard_version_3.aspx
· generic standard for the management of electronic records
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