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Abstract

Documentation, including information, instructions, and use cases, is key to repro-

ducibility in Digital Humanities research and usability of resulting tools and resources.

However, despite multiple studies that support this assertion, clear and comprehensive

documentation is often lacking due to fundamental incompatibilities with existing

funding models and the resulting prioritisation of project tasks. Through a user study

of researchers involved in using and producing Linked Ancient World Data, supple-

mented by existing literature, I identified components for inclusion in documentation

to facilitate use of these tools and resources, as well as the reproducibility of meth-

ods used in their production. At the same time, it became clear that producers would

benefit from a solution to simplify the process of documentation creation. As a result,

I assembled a documentation checklist whose scope for application reaches beyond

Linked Ancient World Data to other Humanities disciplines and digital methods. This

paper starts by discussing previous work, before providing an overview of my survey

and interview methods. I then present my findings and discuss their implications for

future research and development, including an introduction to the checklist and its

implementation. To conclude, I draw together threads from the preceding sections and

suggest wider structural changes to further facilitate and promote transparency and

reproducibility in Digital Humanities.

Keywords Documentation · Digital humanities · Linked data · Reproducibility ·

Usability · User research

1 Introduction

Documentation is often key to the usability and reproducibility of digital tools and

resources, and exists in different forms. For the purposes of this article, documentation
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can firstly include information about the tool or resource, such as an explanation of its

underlying data structures1, making explicit its remit and any limitations. Including

such information enhances users’ trust in the data, as well as managing their expecta-

tions in terms of its quality. Secondly, documentation can include usage instructions,

user guides, or tutorials, which might contain details about how advanced searches

can be performed, e.g., by providing example queries, or explaining which Boolean

operators are accepted. Documentation of this type can reduce the need for specialist

training to use the tool or resource. Thirdly, use cases can serve to demonstrate the

potential of a tool or resource, providing examples of how it has been used by others.

Various studies have made recommendations for Digital Humanities tool and

resource documentation. Topics include components that should be incorporated into

the documentation, as well as how it should be presented and shared. However, these

studies also acknowledge that such documentation is often lacking due to fundamen-

tal incompatibilities with existing funding models and the resulting prioritisation of

project tasks.

In this article, I present relevant findings and recommendations from a study into

Linked Ancient World Data usability (see also Middle, 2022). Linked Data (Berners-

Lee, 2010) is a set of technologies to facilitate the connection of digital objects, via

machine-readable description and identification. In recent years, this approach has

increasingly been applied in a Humanities research context, with uptake being rel-

atively high in the Ancient World domain. Examples include the identification of

places in Pleiades (Elliott and Gillies, 2009) and chronological periods in PeriodO

(Rabinowitz et al., 2018). Other initiatives have aggregated data about sources and

artefacts, such as EAGLE (Panciera and Orlandi, 2017), which focuses on inscrip-

tions, and Papyri.info (Reggiani, 2017) on papyri. Furthermore, tools such as Recogito

(Simon et al., 2019) have been developed for semantic annotation of texts and images.

My study sought to investigate the usability of tools and resources such as these by

conducting a survey and a series of interviews, which revealed (among other findings)

the crucial role of effective documentation. To consolidate these findings into practical

recommendations, I used participant responses, as well as previous studies discussed

in the next section, to produce a checklist that will facilitate documentation creation for

future projects. In addition to the Linked Ancient World Data domain, this checklist

has been designed for broader applicability to other Humanities disciplines and data

structures.

2 Background: digital humanities documentation

Clear, transparent, and open documentation is widely recognised as a key component

of effective digital tools and resources, facilitating (re)use and reproducibility. For

example, Edmond and Morselli (2020) recommend that projects are transparent about

their technical architecture by providing open documentation. They go on to state

that this documentation should incorporate and share the knowledge gained through

1 While the underlying data itself might also be considered as a form of documentation, this is not within

the scope of the current article.
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the project, to assist future users as well as producers undertaking similar work in

future. Similarly, in describing the Digital Humanities ToolKit (DHTK), Picca and

Egloff (2017) emphasise the attention they paid to producing clear and informative

documentation, with the aim of encouraging users to contribute to potential future

developments. Indeed, elsewhere in this special issue, Schöch highlights the impor-

tance of clear documentation to facilitate code reuse. More broadly, the provision of

appropriate documentation promotes compliance with the FAIR (Findable, Acces-

sible, Interoperable, Reusable) Guiding Principles for data management (Wilkinson

et al., 2016), which recommend applying appropriate metadata standards and including

sufficient descriptive information to enable reuse.

Vitale (2016) makes the additional observation that effective documentation pro-

motes critical thinking about a digital tool or resource, thereby enabling scholarly

engagement. Similarly, Fafinski (2022) discusses how every digital resource has

its own narrative (e.g., decisions relating to production, digitisation, modelling and

description) that must be communicated through documentation to ensure that reli-

able scholarly analysis and interpretation can take place. Indeed, Warwick et al. (2009)

found that researchers tended to dismiss tools and resources with poor documentation,

considering this a marker of low quality content.

However, many tools and resources are still lacking clear or adequate documenta-

tion, an issue compounded by its absence from many funder requirements for Digital

Humanities projects. Back in 2008, the Log Analysis of Internet Resources in the Arts

and Humanities (LAIRAH) project found that documentation of Digital Humanities

resources was often inadequate and/or difficult to access (Warwick et al., 2008, 2009),

findings echoed in later research by the Roy Rosenzweig Center for History and New

Media (Gibbs and Owens, 2012). Although some progress has been made since then,

a recent survey of digital editions found that only 20% provided “complete editorial

and technical documentation” and infer that this suggests little has changed since the

LAIRAH project results were reported over ten years previously (Franzini et al., 2019).

Reasons for the continued lack of effective documentation largely focus on the

financial and time costs of its production, among the competing demands of managing

a fixed-term digital project. In particular, Warwick et al. (2009) found during the

LAIRAH project that participants tended to place a low priority on documentation

because their main focus was the production of peer-reviewed publications. To address

this issue, Flanders and Jannidis (2018) recommend that projects are planned in a

way that recognises and incorporates the work involved. Other suggestions involve

securing support from information professionals. For example, Poole and Garwood

(2018) suggest that involving librarians or archivists from the early stages of a project

will help to ensure reusability of data; one of the ways they can facilitate this process

is by advising on the production of effective documentation. Galina Russell (2011)

also recommends that the lack of (access to) documentation for Digital Humanities

projects might be mitigated through library collaborations.

Further recommendations, such as those from the LAIRAH project (Warwick

et al., 2008, 2009), involve making documentation production a mandatory condi-

tion of receiving funding for a digital project. While this is indeed the case for some

funders, such as the US National Endowment for the Humanities (NEH) (Office of

Digital Humanities, 2021), others do not consider documentation to be a sufficiently
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high priority. For example, documentation was previously required in the UK’s Arts

and Humanities Research Council’s (AHRC) Technical Plan (Arts and Humanities

Research Council, 2018), which has since been replaced by a Data Management Plan

with no explicit mention of documentation (Arts and Humanities Research Council,

2020). However, as indicated above, mandating documentation production alone is

insufficient without the requisite support. Recognising this issue, both Franzini et al.

(2019) and Warwick et al. (2008) recommend that any such mandate should be accom-

panied by funder provision of a “documentation template”. Franzini et al. (2019) also

suggest some elements that might be included, such as a project description, prove-

nance and technical information, and reuse conditions.

In the domain of ontologies, several tools facilitate the production and publication

of documentation, most notably Live OWL Demonstration Environment (LODE)2 and

OWLDoc3, both of which were included in an evaluation of such tools by Peroni etal.

(2013) and found to improve ontology usability. Additionally, the Minimum Informa-

tion for Reporting an Ontology (MIRO) guidelines (Matentzoglu et al., 2018) provide

a comprehensive list of components that should be included in ontology documenta-

tion, some of which might be applied in a Digital Humanities context (e.g., licence,

scope, and methodology). However, a separate list of more general requirements for

Digital Humanities might be a more helpful starting point in this area.

The closest initiative to a documentation template for Digital Humanities projects is

the Digital Documentation Process (DDP) Archiving Wizard (Fostano and Morreale,

2019a, b), designed to facilitate preservation of data produced by Digital Human-

ities projects. The Archiving Wizard prompts the user to provide key information

for inclusion in a catalogue record to accompany the data, as well as an “archiving

dossier narrative” (a more in-depth explanation of the rationale behind the project, its

achievements and publications). These two components are combined with a persis-

tent identifier to ensure discoverability of the preserved project materials (Morreale,

2019). Although the resulting specification does not explicitly provide a template for

documentation that supports the use of fully functional digital tools and resources, its

catalogue record component does include various metadata fields that could equally

be applied in this context.

Various initiatives (including those cited above) have also made recommendations

for components of effective documentation; these include:

• General information about the tool/resource (e.g. topic, authors/developers, dates

when it was produced and most recently updated) (Fostano and Morreale, 2019a;

Morreale, 2019; Warwick et al., 2009; Sahle et al., 2014);

• Disciplinary and linguistic scope of the tool/resource (Fostano and Morreale,

2019a; Sahle et al., 2014);

• Key tasks for which the tool/resource is designed, with a site map to show where

they can be accessed (Fostano and Morreale, 2019a; Gibbs and Owens, 2012;

Morreale, 2019; Presner, 2012; Warwick et al., 2009; Sahle et al., 2014);

• Provenance of physical and digital sources used to create the data, explaining how

they were selected and processed, and providing transparency about any limitations

2 https://essepuntato.it/lode/

3 https://code.google.com/archive/p/co-ode-owl-plugins/wikis/OWLDoc.wiki
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(Arts and Humanities Research Council, 2018; Barats et al., 2020; Birnbaum, 2020;

Fostano and Morreale, 2019a; Hering, 2014; Tóth-Czifra, 2020; UK Data Service,

2015; Warwick et al., 2008, 2009; Wilkinson et al., 2016; Sahle et al., 2014);

• Explanation of the data model(s), standards and formats, and the use of any pre-

existing software, such as content management systems (Arts and Humanities

Research Council, 2018; Barats et al., 2020; Fostano and Morreale, 2019a; Hering,

2014; Presner, 2012; Rockwell, 2012; Warwick et al., 2009; Wilkinson et al., 2016;

Sahle et al., 2014);

• Licence(s) for (re)use, e.g., Creative Commons4 (Birnbaum, 2020; Fostano and

Morreale, 2019a; Wilkinson et al., 2016);

• Information about how users might contribute to the tool/resource (Rockwell,

2012);

• Use cases, to demonstrate how the tool/resource has been applied in practice (Gibbs

and Owens, 2012);

• Links to publications about the tool/resource (Fostano and Morreale, 2019a).

Alongside the above recommendations, Gibbs and Owens (2012) emphasise the

use of clear and simple language throughout, avoiding making assumptions about the

technical backgrounds of end users.

Beyond Digital Humanities, in the domain of software development, there is gen-

eral agreement that factors such as accessibility, accuracy, completeness, consistency,

currency, maintainability, readability, trustworthiness, usability, and usefulness are

key to effective documentation (Aghajani et al., 2019; Chen and Huang, 2009; For-

ward and Lethbridge, 2002; Plösch et al., 2014; Zhi et al., 2015). However, Zhi et al.

(2015) caution that more work is needed on cost-benefit analysis of documentation

production. While it is recognised that substantial time and effort is involved, this has

not been quantified in a manner that would allow comparison with the extent of ben-

efits that documentation can provide. Nevertheless, Aghajani et al. (2019) emphasise

that documentation is intrinsic to the development of effective software. In particular,

they suggest that quality issues might be addressed by introducing automated pro-

cesses, such as the On-Demand Developer Documentation (OD3) system proposed

by Robillard et al. (2017). However, in doing so, they additionally recommend ensur-

ing that documentation is organised, presented and updated in a way that is accessible

to humans. Similarly, Chen and Huang (2009) stress the importance of a long-term

maintenance plan that prioritises keeping documentation (and code) up to date.

The issues discussed in this section are therefore not unique to Digital Humanities,

nor have they been effectively resolved elsewhere. However, it should be noted that

the audience for the documentation discussed in the software engineering literature

tended to be practitioners or developers. In contrast, the Digital Humanities literature

(and, indeed, my study) makes recommendations based on a broader range of end user

needs, some of whom do not have substantial technical experience. The current article

builds on these previous recommendations by presenting a documentation checklist

for future Linked Humanities Data projects, based on evidence collected during a

study of the user needs of Ancient World researchers.

4 https://creativecommons.org/licenses/
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3 Methods

Several recent projects have conducted user research into how digital tools and

resources are being used as part of the wider Digital Humanities ecosystem, incor-

porating quantitative and qualitative approaches, to achieve both breadth and depth.

While various methods have been effectively implemented during these projects, some

of the most prominent have involved surveys, interviews, or a combination of the two.

These include the Europeana Cloud initiative (Angelis et al., 2015); the research by

Kemman et al. (2014) on searching behaviours of scholars, and user studies on the

DanteSources (Bartalesi et al., 2018) and Newstracker (Kleppe and Otte, 2017) plat-

forms. In learning from their experiences, I opted to conduct a survey followed by a

series of interviews, to build up a broad picture of the research area in question (Linked

Data use and production in Ancient World research), supplemented by more nuanced

information on participants’ experiences.

This combined approach facilitated the gathering of quantitative data from 212

Ancient World researchers via an online survey5 (during Spring 2018), which was

then enriched by qualitative information from detailed semi-structured interviews6

(between Autumn 2018 and Spring 2019) with 16 survey participants. To reach poten-

tial, as well as actual, Linked Data users and producers, I targeted the survey at Ancient

World researchers who use digital tools and resources in their work, with additional

questions for those participants who had used and/or produced Linked Data. The

study was approved by the Open University’s Human Research Ethics Committee (ref.

HREC/2018/2807/Middle), with informed consent obtained from all participants.

The survey started with standard demographic questions, after which survey par-

ticipants were asked to express their level of agreement with a series of statements

to assess their digital competence/confidence, in a similar way to the “information

retrieval self-efficacy" questions asked in the Kemman et al. (2014) survey. Partici-

pants’ responses were scored between 1 (Strongly Disagree) and 5 (Strongly Agree),

with the majority scoring between 4 and 5 for statements such as “I regularly use digital

tools/resources” and “I am confident in using digital tools/resources”. For more com-

plex statements, such as “I have sufficient skills/experience to teach others about digital

tools/resources” and “I have the ability to create my own digital tools/resources”, the

majority of participants scored between 2 and 4. On calculating the mean score for

each participant across all statements, I found that the majority scored between 3.14

and 4.57, indicating that participants were generally confident about their digital com-

petence.

In the main body of the survey, participants were asked about their use of digital

tools and resources, with additional questions for those who had knowingly used

Linked Data (49 participants, 27%) and those who had been involved in digital tool

or resource production (66 participants, 31%). Of these broad, open-ended questions,

the following yielded responses relating to the topic of documentation:

• What features should be included in a good digital tool/resource?

5 Survey data is available via the Humanities Commons CORE repository at https://doi.org/10.17613/

1291-4r33.

6 Interview transcripts are available from the author on request.
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• What barriers have you encountered when attempting to use digital tools/resources

in your research?

• How did the experience of using [your preferred Linked Data tool/resource] com-

pare with other digital tools/resources with which you are familiar?

• How could [your preferred Linked Data tool/resource] be improved for future

users?

Of the above questions, the first two were aimed at all participants and sought to

identify features and barriers of digital tools and resources in general, to contextualise

my findings on Linked Data in particular. The third question was aimed more specifi-

cally at Linked Data users, to allow them to compare their experiences of digital tools

and resources based on different technologies. Similarly, the fourth question aligns

directly with one of the key aims of the study, to identify recommendations to improve

the usability of Linked Ancient World Data tools and resources.

After initial analysis of survey responses, I selected a sample of 16 interview par-

ticipants ranging from occasional users of digital tools and resources to experienced

Linked Data users and producers, and who were broadly representative of the survey

population demographics. I developed interview scripts to investigate issues raised

in the survey in more detail and tailored them for each participant based on their

responses. In addition to further discussion of participants’ responses to the survey

questions mentioned above, I included some questions that asked specifically about

experiences of using and producing documentation:

• (For all participants) When using a digital tool or resource for the first time do you

expect to be able to dive straight in or do you go first to the documentation about

how to use it?

• (For participants who had produced a digital tool/resource) What factors did you

consider when putting together the documentation?

– What did you feel that users need to know when using the tool or resource?

– Is the documentation primarily usage instructions or did you include information

about the underlying data structures?

Combining a survey and interviews provided a broad overview of digital engage-

ment by over 200 Ancient World researchers, as well as the opportunity for more

detailed discussions with a sample of 16. Together, these approaches provided signif-

icant insights into their use and production of documentation (among other topics),

which I will present in the following section.

4 Findings

In terms of quantitative survey findings, clear documentation was the second most

popular feature of a good digital tool or resource mentioned by participants, after ease

of use/installation. The inverse, unclear or non-existent documentation, appeared in

sixth place among barriers to digital tool or resource use, behind cost, training, tech-

nical issues, incompatibility, and usability issues. Documentation was mentioned by

more participants who had knowingly used Linked Data than those who had not, with
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Linked Data users generally having a higher self-assessed level of digital competence.

However, overall results suggest that unclear or non-existent documentation can pose

a significant barrier for both groups, indicating that its absence is noticed, particularly

where a tool or resource is unreliable or difficult to use.

Although most interview participants stated that they would attempt to use an unfa-

miliar tool or resource immediately, without prior consultation of the documentation,

many additionally expected that they would be able to access and use sufficient doc-

umentation to resolve any issues they encountered (e.g., “I expect to be able to go

straight and use it and then I go to the documentation when I fail.” (PART061)). One

participant, however, was an exception to this rule, by first checking the documentation

to assess its comprehensiveness, trustworthiness, and currency. If the documentation

is lacking in these areas and there does not appear to be a way to obtain clarification

from its producer(s), the participant does not then attempt to use the tool or resource

as they do not consider it to be a worthwhile investment of their time:

“Before investing a lot of time in the tool, I… do then the tool evaluation, which

is to say, ‘Is there good documentation?’… When… there’s something I want

to do that I don’t know how to do, is there going to be… some resource… that

can… get me over those hurdles?” (PART008)

Several responses implied an assumption that consulting the documentation first

was the ‘correct’ thing to do, with some participants seeming almost guilty when

admitting that they operate differently (e.g., “I’m a bad user - I dive straight in and

then just start tapping things into it, which is probably not what you’re supposed

to do.” (PART078)). However, if basic functionality can be accessed easily via an

intuitive user interface, this should reduce the need to consult documentation in the

first instance, until the user requires detailed information or seeks to perform more

complex operations.

Furthermore, responses revealed an unwillingness among several participants to

consult documentation at all. Those with less technical experience often assumed that

documentation would be too long and difficult to understand, suggesting previous

confusion resulting from overly technical language (e.g., I “just ignore the documen-

tation… it’s written in a language - in a jargon that I don’t have the time or patience to

deal with” (PART089)). It is possible that these responses arose from a misunderstand-

ing of what I meant by my use of the term “documentation" during the interview phase.

However, even participants with higher levels of digital competence/confidence some-

times found that tool and resource producers had made incorrect assumptions about

users’ understanding and computing environments:

“The research tools I use, more often than not it’s a frustrating experience,

because the developers haven’t had somebody to write clear, extensive docu-

mentation, and they, in the worst cases, will just write in this cryptic code that

only… programmers understand, like shell commands… I’ll enter those things

in the shell, and nothing happens, so… they’ve made some assumptions about

what my environment is.” (PART037)

123

360 S. Middle



Time was another factor that affected participants’ digital tool or resource use,

where the existence or quality of documentation could have a significant impact. For

example, one participant said that they could sometimes work out how to complete

a task without documentation if they spent enough time, but that they often do not

have this time available as other tasks take priority (“I will sometimes keep myself

from going further into a tool or technology that lacks documentation, just because

I’ve got other things I need to prioritise." (PART037)). Even where documentation is

available, participants commented that they did not have sufficient time to consult it in

detail, and that if it took too long to find the answer to their question, they would stop

using the tool or resource (e.g., “If the documentation is… very long, or very difficult

to approach, then I just quit." (PART109)).

For those participants who had been involved in producing digital tools and

resources themselves, some had produced associated documentation, while others

had not. The former participants usually intended for their documentation to assist

less technically experienced users (e.g., “The documentation needs to be… straightfor-

ward for researchers who do not know or care about the… technology" (PART061)).

To ensure that documentation makes sense to others, participant recommendations

included a focus on communicating to the user and writing collaboratively where

possible, or to at least ask other people for feedback before publication (e.g., “I do

approach it with a… focus on communicating to another user, but… I might be doing

that in an echo chamber, and I look forward to having… some collaborators who

might get me out of that." (PART037)). One participant suggested that such documen-

tation might most effectively be written by researchers whose interests and skills align

closely with the potential users of the resource, rather than technical experts, to ensure

effective communication with the target audience:

“The researcher… can describe [the tool] according to her perspective and…

what she needs it to achieve for her research, rather than being the technolo-

gist describing the tool from the point of view of how it’s designed and… the

functionalities it provides." (PART061)

Several participants recommended that creating documentation should be an inte-

gral part of the production process, as it can prompt changes that result in a more

usable tool or resource. However, some admitted that they did not enjoy the process

of producing documentation and found that, in practice, it was often left until the end

of a project or was not produced at all (e.g., “It’s frankly something I find quite boring

to produce and that’s sometimes maybe led me to leave it till last… whereas in fact it

should probably be something that you create early on and then update as the project

goes on" (PART054)). Other obstacles to documentation production mentioned by

participants included time constraints of needing to publish a tool or resource for

presentation at a conference, or competing priorities among the project team around

producing documentation versus expanding the dataset.

As an alternative to external, standalone documentation, one participant’s develop-

ment approach incorporated instructions within the interface and focused primarily

on ease of use (“The documentation could almost be thought of as part of the tool…

the initial search box has the instructions inside it… throughout the tool there are little
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pop-ups and things like that, that might suggest ways to use it" (PART119)). However,

they did acknowledge the importance of providing some separate documentation, such

as provenance information or instructions for more complex operations.

Participants also gave their views on potential components of documentation, many

of which involved informing users about data provenance and structure. Such docu-

mentation is crucial for building user trust in a tool or resource, by providing sufficient

detail to allow its critical evaluation. One participant advised that, when considering

whether to use an existing dataset, a researcher must first establish what has happened

to that dataset already, before attempting to make any interpretations based on its

contents:

“A lot of the… processed data that you get from things that other people may

have done… they’re quite often black boxes, in that you get presented with a

nice… image, or a nice dataset, or something like that, but all the stages… the

data’s gone through to… end up in that nice, processed state aren’t usually made

very clear… I guess that’s a documentation problem, but it also then becomes

an interpretive problem in that if you were to want to use that data, you would

have to bear in mind all the things that have been done to it, and they might not

have been the kind of things you might have done to it yourself." (PART001)

Accompanying documentation or metadata can assist the user in making an

informed decision whether to use a dataset and provide support with its analysis and

interpretation. The process of creating a dataset should therefore be accompanied as

far as possible by the production of documentation containing information about its

structure, as well as key decisions made, theoretical approaches taken, and any known

limitations, such as gaps or inaccuracies. The same participant considered inaccurate

and incomplete data to be “a fact of… digital life" that all users experience to some

degree; every researcher has different goals that affect their approach and the tasks

they intend to perform, and some level of processing or enhancement is likely to be

required to adapt datasets to their specific needs. Transparency about data provenance

and processing, through documentation, can mitigate concerns about inaccurate or

incomplete data, thereby facilitating reproducibility and reuse.

Tutorials and examples were also mentioned frequently, particularly in relation to

complex search activities. For example, one participant expected tutorials to demon-

strate how to search effectively if specific terminology or dialects are required, or if

input involves a non-Latin character set (“Some dictionaries, for example, online, in

Ancient Greek, they… have different dialects... If you don’t know what Doric is, or

Ionian… or if you don’t know how to search for those languages or dialects - if you

don’t know how to use the Greek keyboard, that’s a problem... So… there should be

an easy tutorial." (PART254)). Documentation can also assist the discovery process

by providing example queries for customisation by users. One participant found such

examples to be particularly helpful when using the numismatic resource Nomisma7,

while also mentioning that their inclusion is relatively rare across Linked Ancient

World Data tools and resources:

7 http://nomisma.org
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“Very few endpoints provide queries to look at and… copy… for your own pur-

poses. Nomisma does this very, very well, they have a long list of possible queries

that I have used many times, converting them in my own benefit." (PART109)

Example queries ensure use of the correct ontologies and terms, while providing

efficiency with a valid query for users to adapt. This information can be particularly

helpful for Linked Data tools and resources whose only search facility is a SPARQL

endpoint, as different initiatives use existing ontologies in different ways, as well as

incorporating their own vocabularies.

Various tools and resources invite contributions from users, e.g., by providing

mechanisms to suggest corrections or updates, or add new data. To facilitate user

contributions, participants recommended that accompanying documentation should

provide clear and current information and instructions (e.g., “It is possible to get a

number of people contributing if… your documentation… is good, if your explana-

tions are good." (PART008)). One participant also mentioned that it is helpful when

such documentation is complemented by feedback from data producers or moderators,

to ensure that contributions meet quality and format requirements (“I’ve had feedback

from [Pleiades]… on the places I’ve contributed, which has been great." (PART054)).

Participants also spoke about the importance of ascertaining conditions of a dataset’s

reuse and their occasional difficulties in locating information about copyright and

licencing on the digital tools and resources they use. One participant stated that, in

this situation, they tended to operate on the principle that it is “better to ask forgiveness

than permission… you can just take it down if they complain" (PART041). Therefore,

while a lack of information about copyright and licencing can act as a deterrent to some,

there will always be users who choose to reuse material unless they are explicitly told

not to. Making data available under an open licence, such as those provided by Creative

Commons, provides an explicit indication that reuse is permitted (and any conditions

that should be applied), thereby increasing reusability.

Finally, several participants commented on the potential unreliability of tools and

resources that have seemingly been abandoned by their creators (e.g., “You find

that nobody’s updated the website in five years… nobody responds to your emails."

(PART008)), suggesting that information about the most recent updates would be

helpful to users, as well as providing a reliable point of contact.

Clear documentation can therefore mitigate usability and reliability issues, while

managing user expectations. Furthermore, it can reduce the time taken to complete spe-

cific tasks, or the need for specialist training, thereby breaking down real or perceived

skill barriers and widening the potential audience.

5 Discussion

My findings demonstrate the importance of documentation production to ensure usabil-

ity and reusability of Humanities data, particularly where the underlying model is

relatively complex, as is often the case with Linked Data. However (in agreement with

findings from the existing literature), I also found that documentation production is

often not given the attention it needs during the development stage, leading to actual
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and potential usability issues with the resulting resources. My study therefore confirms

the usefulness of a documentation template or checklist to facilitate this process (as

recommended above by Franzini et al. (2019) and Warwick et al. (2008)), while also

providing indications of the types of components that such a checklist should contain.

Transparency is key to the process of documentation development, i.e., providing

effective, open communication about what the tool or resource enables the user to do

and how this is achieved. In a Linked Data context in particular, such transparency

ensures that users can understand how this data has been modelled and the rationale

behind these particular modelling decisions. Furthermore, honesty about any limita-

tions of that dataset helps gain users’ trust and provides the tools they need to make

their own critical evaluations and interpretations. Reuse of the data is facilitated and

encouraged, with clear instructions for how this might best be achieved.

Depending on the scope or format of the resource, documentation might incorporate

instructions, examples and use cases, ideally negating the need for resource-specific

training. As such, while it should not be considered a long-term substitute for an

intuitive user interface, extending or improving existing documentation could be an

effective first step in increasing (re)usability, particularly where substantial changes to

the interface would be prohibitively expensive or time-consuming. When producing

documentation, it is advisable to consider the domain/technical knowledge of antic-

ipated users (or lack thereof) by explaining terminology and using clear, accessible

language, to avoid limiting the potential audience.

Planning effective integration with a tool or resource also ensures that documenta-

tion is considered from the start of the project and throughout the development process

(see Huskey, in this special issue, for an example of how this might be achieved, using

Git’s commit log as a research journal). Fully integrating documentation into the

production process, as well as the tool or resource itself, enhances usability, while

also mitigating against people leaving the production team; if the documentation is

up to date, their knowledge will not leave with them. Furthermore, collaborating on

the documentation itself, either by having multiple authors or seeking feedback from

colleagues, should aid clarity and assist user comprehension.

6 Documentation checklist for (Linked) humanities data

In terms of specific elements that documentation should contain, I propose the

following Documentation Checklist for (Linked) Humanities Data. Its components

were developed following analysis of the survey and interview findings detailed in

Section 4, and were enhanced and verified through consultation of the Digital Human-

ities literature discussed in Section 2. As my study focused on Linked Ancient World

Data, the checklist is likely to be most relevant to this domain; however, by addition-

ally incorporating findings from the wider literature, it should also be more broadly

applicable to other Humanities disciplines and data formats.

Although serious consideration should be given to each point in the checklist, not all

points will be relevant to all projects. The full checklist might be used when developing

an interactive digital tool or resource; however, selected components (in particular 6.6,

6.7 and 6.9) could be used as a template for documenting raw datasets.
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6.1 General information

• Brief overview of the tool/resource, including its main topic(s), research aims and

key aspects of its technical architecture;

• Current and previous producers, with brief biographical details and institutional

affiliation(s);

• Up to date contact details, either for individuals or the production team as a whole;

• Current and previous funders, including link(s) to the project on funder website(s),

where available;

• Project start and end dates.

6.2 Scope

• Research aims or questions that the tool/resource has been developed to address,

with reference to existing publications and/or digital tools/resources;

• Disciplinary, geographic, temporal or thematic scope;

• Available languages, and how to access different language versions;

• Key areas of the above that users might expect to be included, but which are not;

• Links to smaller digital tools/resources that are included within this tool/resource;

• Links to larger digital tools/resources within which this tool/resource is also

included;

• Future plans for expansion or further development, if any.

6.3 Technical requirements

• Compatible browser versions and/or operating systems;

• Software/plugins required to run the tool/resource (accompanied by a clear down-

load link, with installation instructions, if required).

6.4 Functionality

• Key tasks for which the tool/resource is designed;

• Associated research methods to which these tasks might best apply (e.g. using

TaDiRAH8 terms);

• Site map to demonstrate where key tasks can be performed and where documen-

tation can be found;

• Explanation for why the functionality has been presented in this particular way;

• Mechanism for reporting bugs and technical issues.

6.5 Tutorials

• Tutorials for each aspect of the tool or resource’s functionality, from basic to

advanced;

8 https://tadirah.info/
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• Links to relevant (ideally free) training resources, or the producers’ own tutorials

available via external sites.

6.6 Data provenance

• Physical and digital sources used to create the data, with links if available (including

the provenance of any physical objects digitised as part of tool/resource produc-

tion);

• Explanation for why these sources were selected (and why any possible alternatives

were not selected);

• Known limitations of these sources (e.g., if any are incomplete, exhibit histori-

cal/political bias, or are now considered to be out of date);

• Tool(s), resource(s) and methodology(ies) used for data production and processing

(accompanied by an explanation for why these were selected);

• Alterations that have been made to the data as part of its inclusion in this

tool/resource;

• How uncertainty in the data is represented (and how any associated probability

values were calculated);

• Known limitations of the resulting data, such as quality issues or gaps (e.g., if the

resource is still a work in progress).

6.7 Datamodel

• Standards and formats;

• URI structure(s) and namespace(s);

• Diagram of data model(s) to illustrate structure and relationships between terms;

• Diagram of any new ontology(ies) created for the tool/resource9;

• Links to external ontologies or authority files to which the data is connected;

• Explanation for data modelling decisions made by the producer(s);

• Dependencies on, or integration with, external datasets.

6.8 Data access

• Instructions for interacting with the data via an API or SPARQL endpoint (e.g.,

variable names and data types with accompanying explanations/scope notes);

• Example queries;

• Available export formats;

• Link(s) to download entire dataset (or parts thereof), either within the tool/resource

itself or via a trusted repository;

• Details of (and explanations for) any access restrictions.

9 See MIRO (Matentzoglu et al., 2018) for a more detailed set of components for ontology-specific docu-

mentation
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6.9 Data reuse

• Copyright information;

• Licence(s), e.g., Creative Commons;

• Example citation;

• Contact form or instructions for how to (optionally) inform the data producer(s)

of any reuse.

6.10 User contributions

• Instructions for how users might contribute their own data, e.g., adding or editing

individual records, or batch upload of an entire dataset;

• Information about how to contribute code and/or join the development commu-

nity, e.g., standards, programming language(s), commenting conventions (NB: in

addition to documentation, code should include clear comments);

• Details of the editorial/moderation process.

6.11 System development and reuse

• Content management system (and version) on which the tool/resource is built;

• Reasons for selecting (or developing) this system;

• Instructions for installing and customising a new instance of the system.

6.12 Publications

• Scholarly or informal publications about development and use of the tool/resource

(e.g., journal articles, conference papers, blog posts);

• Use cases for the tool/resource, ideally written by members of the user commu-

nity to demonstrate its practical application, (at the outset these might need to be

‘manufactured’ by the producers).

6.13 Maintenance

• Details of who is responsible for maintaining the tool/resource, e.g., individual(s),

institution(s) or infrastructure(s) (or a clear statement that the tool/resource is not

currently being maintained);

• Date when the tool/resource/dataset was last updated;

• Information about any significant changes to functionality or user experience.

7 Conclusions

Through studying users and producers of digital tools and resources for Ancient World

research, particularly those involving Linked Data, I found that one of the key criteria
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for usability was documentation, on which this article has focused. While my findings

largely cement those from previous studies, I have developed these further by identi-

fying and consolidating specific components that users require and expect from such

documentation. The resulting checklist should serve to facilitate future documenta-

tion production, thereby potentially mitigating the time constraints that can have a

significant impact on the process.

To further develop and strengthen the documentation checklist, future work should

involve its implementation on existing projects. Through such real-world applications,

areas for improvement might be identified, alongside any omissions. The checklist

might then gradually be refined and customised over time, as a result of collaborative

discussion between its users. Implementation would be further assisted by funding

bodies recognising the importance of documentation in a Digital Humanities context,

requiring its production as part of its funding conditions, and ensuring that sufficient

time has been allocated to it in project plans. While this might result in allocating

more time (and, therefore, money) to a particular project, this should be considered

an investment in future (re)usability and sustainability, thereby preventing the tool or

resource from being subsequently reinvented at an even greater cost.
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