Archaeological Research Methods (HPAR7004): Assignment 2


Introduction

Concerns about digital data re-usability in archaeology have existed for a long time (Eiteljorg, 1997), but so has optimism regarding the potential outcomes for archaeological data should it be kept accessible and re-usable, for example at repositories like the Archaeology Data Service (ADS), (Richards, 1997).

This report will show through the example of a case study that the creation, structure, classification and storage of archaeological datasets and associated metadata are crucial components of how re-usable the data is. The dataset used is from a real excavation and a commentary is provided of its structure and classification that is justified by components of re-usability like how accessible, usable, sustainable and searchable the data is.

Issues such as choice of software, file format, size, dataset structure, style and consistency are all revealed as key considerations that must be taken into account in order to adhere to the elements listed above. Metadata statements are also provided for the dataset that adhere to current ADS standards and guidance, forming the second part of the commentary that further considers issues such as how metadata should link and relate for the purposes of re-usability.

The sustainability of the archived archaeological record requires the sector to work together and ensure that digital deposition of re-usable archaeological data becomes a standard practice. In the UK this is still far from the norm but is improving quickly and built on a strong base (Richards, 2021).

Case Study Background

The dataset being used in this case study is the bulk finds register from Elmswell Farms, a predominantly Roman era site in East Yorkshire that is subject to an ongoing crowdfunded and crowdsourced community excavation project run by DigVentures Ltd since 2017. The data was digitised and edited to conform with Archaeology Data Service (ADS) guidance on good practice for databases and spreadsheets (ADS, 2011). Metadata statements relating to the dataset were also produced in accordance with ADS guidance on metadata terms and structure (ADS, 2018). The dataset and associated metadata statements are available saved as separate .csv delimited text files submitted in addition to this report.

The next part of this report consists of a commentary justifying the structure and categorisation of the dataset and metadata whilst also considering wider issues of data re-use.

Dataset Creation, Structure and Classification

The digital dataset itself was created using the Microsoft Excel spreadsheet software programme (version 16.52) in an open format .xlsx file and saved as a .csv delimited text file. Archaeology Data Service guidance (ADS, 2011) suggests a range of different software programmes that it views as suitable for digital data storage and advises that software employing an open XML format is the most desirable due to its broader accessibility through numerous third-party applications, therefore increasing the longevity of its usability.  Historically, the lack of usability and longevity of software has been central to the problems surrounding digital data preservation (Wattrall, 2020) and even still this remains a significant concern for large heritage organisations, such as Historic England, who have created their Digital Preservation Policy (Tsang and Corley, 2014) to tackle issues such as data preservation and the prevention of file obsolescence caused by problems like closed format proprietary software. 

Microsoft Excel .xlsx is derived from a type of open format XML file and is the most popular spreadsheet software system currently available with over 1.2 billion users of its Office 365 package worldwide (Microsoft, 2016). In addition to its clearly extensive accessibility, the software operates as a zipped series of XML files resulting in the overall .xlsx file size being minimised. This is another important benefit when it comes to tackling the growing issue of digital data storage space, with some museum services warning they will be unable to store digital data beyond a temporary basis due to severely limited server capacity (Oxfordshire Museums Service, 2019). Therefore, it was because of reasons including accessibility, longevity, usability and file size that Microsoft Excel .xlsx was viewed as the most appropriate candidate for the software programme used to create the dataset in this example.

The dataset itself was formatted and structured specifically with longevity of usability and data preservation in mind. A tabular structure was used, consisting of eight individual data attribute fields constructed in consecutive columns with each row representing a data line entry. Special care was taken to remove non-standard styles and formats, special characters and non-alphanumeric characters from the dataset. For example, a text field named ‘Context Type’ was created to remove the need for special characters (i.e., brackets) around the context number to denote context type. This method was employed in adherence to ADS guidance on file structure and formatting, which advises that a tabular structure of headed columns with rows of non-stylised data entries allows for easy conversion to text file format, such as .csv, which is one of the simplest and easiest file formats to export to a vast array of different software programmes (van den Burg et al. 2019). This is important because of the growing opportunities for archaeological data to be processed through the ever-expanding pool of digital technologies that can be used to create new and meaningful research results.  According to Wilkins (2020) there are a significant number of these technologies available to be borrowed from a variety of other disciplines and archaeologists need to be much better at using them. This will undoubtedly involve working with peers from different professions to re-use archaeological data and extract the most valuable output from it. Logically, this means that the datasets archaeologists create need to be in a format that is not only accessible and usable to themselves, but also to others outside the profession. Therefore, these datasets should be simple and easy to export into various different file formats for re-use in new and varied software programmes and digital technologies. For these reasons, structuring the dataset in this example to be compatible with conversion to a text file format like .csv was a fundamental necessity.

Another two important elements to be considered within the dataset are its classification and consistency. Binding and Tudhope (2015) argue that consistency in data achieved through instruments such as common vocabularies is increasingly necessary in a world where archaeological data is being linked and shared. Object material is an obvious example of a data classification that should be consistent with a common vocabulary in the example of a finds register. A number of common vocabularies have been established within the profession including the Forum on Information Standards in Heritage (FISH) terminologies. The Object Material classification within the Elmswell Finds register example is largely derived from the FISH object material thesaurus (FISH, 2021). Ensuring consistency in datasets through common standards, such as terminology thesauri for classification types, is suggested as key to data re-use by Kansa and Kansa (2018). Combined with the potential advantages of data re-use previously raised by Wilkins (2020), it is clear that data consistency within classifications is of paramount importance. This is perhaps why Kansa and Kansa (2018) lament the poor uptake of data consistency in the profession as a whole.

Metadata

Twenty individual metadata statements for the Elmswell bulk finds register were prepared at a file-level to describe the dataset and the file it was saved to. They were structured in adherence to ADS guidance on creating and depositing metadata for spreadsheets (ADS, 2018). This information was then saved in a separate .xlsx document and was exported to .csv format, preserving the integrity of the dataset itself and aiding its potential for re-use. If more than one dataset had been created for the theoretical deposition of a completed Elmswell digital archive, project-level metadata would also have been created in line with ADS guidance as part of a hierarchical metadata structure. Hierarchical faceted metadata statements, such as at a project and file level, contribute significantly to the ease of data searchability and accessibility (Stoica et al. 2007).

Whilst datasets and their associated hierarchical faceted metadata statements exist separately to each other, it is crucial to ensure that they remain linked through the use of services such as the ADS and via the OASIS archaeological project index platform (Moore et al. 2012). This is so that archaeological data always remains accessible via a metadata search. Zuiderwijk et al. (2012) and Henninger (2018) suggest that the ideal way of maintaining this relationship is through the use of linked open data (LOD) techniques that standardise metadata structure and vocabularies so that they are inherently searchable and the corresponding data is retrievable from a single open-source format. Henninger cites pertinent LOD projects in archaeology such as STELLAR, SENESCHAL and the ARIADNE project, as examples. The author then goes on to perform a case study of the finds register from the Ness of Brodgar excavations in Orkney and shows that the number of inconsistencies entered within a typical finds register constructed on an active archaeological excavation today makes it difficult to create consistent metadata and implement LOD techniques. It was for these reasons that the metadata for the Elmswell finds register case study considered in this report was constructed to the standardised ADS (2018) format, meaning that hypothetically it could be uploaded to the ADS which functions almost like an industry specific proxy LOD service within archaeology.

A substantial benefit to archaeological research outcomes could be the implementation of LOD techniques for the purposes of interdisciplinary data sharing. In addition to Wilkins (2020), Kulasekaran et al. (2014) also highlights the growing turn towards digital technologies pioneered by different disciplines to analyse archaeological data, but crucially they also stress the importance of organised, well-structured and interoperable metadata that is easily accessible, usable and shareable with others to achieve this outcome. Combining archaeological data with projects such as the LOD Cloud; that compiles and standardises interdisciplinary linked metadata from a number of different fields of research, can only help to serve archaeological research outcomes.

When reflecting on how the metadata from the Elmswell finds register example was created, a key lesson from the above issues raised is that whilst it was constructed to be sustainable, accessible, usable and searchable for archaeologists by being in a format that is suitable for hypothetical upload to the ADS, it is possible that some professionals from other disciplines who could significantly contribute to archaeological research outcomes through the use of their own unique digital technologies are being excluded. There is a risk that the data may predominantly be found and analysed by interested archaeologists familiar with that metadata structure and who know where to find it.




Conclusions

The opportunity to construct a dataset and associated metadata statements for the Elmswell bulk finds register case study has provided a particularly useful chance to highlight pertinent issues surrounding how digital archaeological data and metadata should be created, structured, classified and stored to make it available and accessible for re-use. It is clear from the case study and the literature in this area that accessibility, longevity thereof, usability, searchability and sustainability must be at the centre of all considerations surrounding digital archaeological data re-usability.

Whilst constructing the Elmswell dataset, the choice of file format, software, data style, data formatting, consistency, common vocabularies, storage services, linked data and beyond were all key in order to meet with the above considerations and Archaeology Data Service guidance, as the main industry standard digital data repository.

The ADS has become the only UK wide accredited industry service for the deposition of digital archaeological data and was established with the goal of preserving that data specifically for the purpose of re-use (Richards, 2021). As such, it is an invaluable resource for contributing to the sustainability of the archaeological record. However, as authors such as Kulasekaran et al. (2014) and Wilkins (2020) highlight, archaeologists should also be thinking about how best to share their data with others outside of the profession to gain access to new digital technologies from other disciplines that can aid their research aims. Therefore, future discussions about the creation, structure, classification and storage of archaeological data and metadata should include peers from other disciplines and consider options for standardised linked open data structures, like the LOD cloud.
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