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Introduction 

Defining digital humanities has proven notoriously difficult. In-
stead of entering that discussion, this volume presupposes an un-
derstanding which puts humanistic research practice at the center 
of attention, a practice that has developed significantly through 
the emergence of new digital tools. One issue that has been in 
focus in the discussion on digital humanities is whether it consists 
not only of a new methodological toolbox, but also has epistemo-
logical consequences in terms of giving rise to new research ques-
tions and involving new knowledge claims. If this is the case, it 
would hardly be surprising as the connection between epistemol-
ogy and methodology is at the center of all scholarly effort. With 
digital humanities, however, it is time to move on beyond meta-
questions and conceptual strife, and instead focus on the research 
actually being done. 

This focus on established humanities research practice has 
been the guiding light of the Digital Humanities Initiative of Lin-
naeus University (LNU). In 2019, the Faculty of Arts and Hu-
manities adopted a strategy aiming at developing a digital human-
ities environment. One of the hallmarks of digital humanities is 
its cross-disciplinary character. This is also a main theme in the 
strategy. There are several nodes at the university where digital 
humanities methods are developed and strategic partnerships 
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emerge. Much is done through cross-faculty collaboration with 
the Faculty of Technology and the Faculty of Health and Life Sci-
ences, along with numerous external partners in both companies 
and the public sector. The university’s iInstitute is a member of 
the international iSchool organization, and collaborates with in-
formation schools, computer science departments and institu-
tions of cultural heritage digitization from close to a hundred uni-
versities all over the world. There is also a digital humanities 
group within the research center Data Intense Sciences and Ap-
plications (DISA). Within the Digital Humanities Initiative, a stra-
tegic partnership has been established with the European Union 
Digital Research Infrastructure for the Arts and Humanities 
(DARIAH-EU). 

Within all of these platforms for research and collaboration, 
LNU maintains a focus on the humanities aspect of digital hu-
manities. Doing so, the challenge is to find and gather researchers 
already engaged in the digital humanities community, and already 
doing digital humanities in ways that they themselves describe as 
such. When asked, scholars at LNU proved to represent a variety 
of approaches relating to disciplines all across the humanities as 
these are represented at the university; in this volume a number 
of these scholars present their research and approaches. This is 
done by coupling conceptual discussions, pedagogical and meth-
odological approaches in Library and Information Science, Ar-
chaeology, Comparative Literature, Digital Pedagogy, Media and 
Communication Studies, with a series of case studies from Lin-
guistics, History, Archaeology, and the Study of Religions.  

The papers in this volume are based on presentations at a dig-
ital humanities conference arranged by the Faculty of Arts and 
Humanities at Linnaeus University on March 12–13 2020. The 
editors would like to thank the participants for the vivid discus-
sion that helped further the Digital Humanities Initiative, as well 
as for their contributions to this volume. Its release coincides with 
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the start of the university’s new master’s programme in digital hu-
manities in September 2020. Both the conference and this volume 
was made possible by generous funding from the Faculty of Arts 
and Humanities at Linnaeus University. 
 
In cyberspace somewhere between Uråsa and Agunnaryd, June 2020, 
Joacim Hansson and Jonas Svensson
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Automatic Identification of Topics 

Applications and Challenges  

Koraljka Golub 

Introduction  
With more and more digital documents of various types becom-
ing available, there is an increasing challenge of also identifying 
topics manually. Therefore, automatic topic identification finds a 
wide variety of applications in research as well as practice. Exam-
ples include topics that are discussed in social media (e.g. to pre-
dict election results); types of products in which buyers are inter-
ested (e.g. based on earlier likes and reviews, for tailored market-
ing); which topics a large number of texts discuss (e.g. topic mod-
elling to support digital humanities research); or which keywords 
to assign in digital collections for end-user retrieval (e.g. in librar-
ies, archives, museums).  

There are many different approaches for these applications, but 
they essentially share similar basic steps which include word or 
phrase identification, removal of very common words and weight 
calculation to indicate the relevance of extracted words or phrases 
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for designating the meaning of the document in which they ap-
pear. Terminology varies widely; common terms include “text 
categorization” and “document clustering”.  

Natural language is loaded with ambiguities which make auto-
matic identification of topics difficult. Evaluation of resulting au-
tomatically identified topics is a complex issue; associated chal-
lenges need to be addressed in order to fully understand the po-
tential of applying automatic approaches in real-life contexts.  

The remainder of the paper is structured as follows: in Ap-
proaches and Applications examples of different contexts of au-
tomatic topic identification are given and several major ap-
proaches compared; the Evaluation section discusses dominant 
assessment paradigms and accompanying issues; while the Con-
clusion section draws on earlier presented findings to discuss im-
plications for research and practice.  

Approaches and Applications 
The exponential growth of digitally available data and infor-
mation makes intellectual, manual identification of topics next to 
impossible to implement. For example, commercial web search 
engines rely on largely automatic methods when indexing and re-
trieving web pages. While these methods have disadvantages such 
as many false and missing results, they are applied in different 
degrees in services which many people use today, albeit with less 
satisfactory results when conducting conceptual or subject-based 
searches requiring high precision and recall, common in academic 
research or serious public inquiry.  

The mentioned failures are mainly related to particular charac-
teristics of natural languages which pose challenges in automatic 
topic identification: (a) synonymy, when different terms are used 
to refer to the same concept so not all information resources are 
identified unless all existing terms to represent the concept are 
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used; (b) homonymy, when same terms are used to represent en-
tirely different concepts (e.g. bank of a river versus bank as a fi-
nancial institution), resulting in false hits; (c) different word forms 
(e.g. mouse in singular, mice in plural) or even spelling errors will 
also result in misses or false hits.  

Basic Approach 
A common basic methodology used across a range of applications 
and approaches, and also the one that has been used since early 
days of automation in 1950s when electronic texts became avail-
able, is based on simple statistics, natural language processing and 
heuristics.  

Generally speaking, the basic methodology typically follows a 
course of several major steps. The first one, known as pre-pro-
cessing, is a preparation step in which documents are each pro-
cessed in order to create suitable representations for computer 
manipulation in what follows. In this step, a list of words appear-
ing in the document is created, the process known as tokeniza-
tion. Here most of the punctuation is removed and the result is a 
list of words. Further, words which tend to carry less meaning are 
taken out, such as conjunctions, determiners, prepositions, and 
pronouns; these are also known as “stop words”. This approach 
of pre-processing is known as a bag-of-words model.  

A more advanced representation is the n-gram model in which n 
stands for any number of words that appear together and should 
be extracted together; thus we have unigrams (individual words), 
bigrams (any two adjacent words), trigrams (any three adjacent 
words) etc. Further, natural language processing techniques such 
as stemming, part-of-words tagging and syntactic parsing may be 
applied. In stemming each word is reduced to its stem, which 
means removal of its affixes – for example, “computing” and 
“computers” may be reduced to their stem “comput” whereby 
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their suffixes “ing” and “ers” are removed. This will allow group-
ing words that appear in different forms but bear essentially the 
same meaning (albeit may result in false positives at times, e.g. 
“univers” could be a stem both for “university” and “universal”).  

The next major step is determining the importance of each ex-
tracted term for describing the content of the document at hand. 
For each extracted term a weight is calculated and assigned. For 
example, a term that appears often is given higher weight, espe-
cially if it does not appear that often in other documents. A com-
mon measure that estimates this is tf-idf (term frequency-inverse 
document frequency). Location of the term, the font size and sim-
ilar characteristics may also be taken into account: for example, 
words that appear in titles, headings or abstract may be consid-
ered more indicative of the topicality than those used elsewhere. 
A citation-based principle may also contribute to estimating 
whether a certain topic should be assigned a certain weight; if 
document A cites document B (through hyperlinks or citations), 
knowing what A is about may indicate what B is about.  

Based on the above two major commonly applied processes, 
each original document is thus transformed into a list of (possibly 
stemmed, parsed) terms and their weights. There seem to be two 
possible ways to continue from here: (a) vector representation, or 
(b) string matching. 

Vector representation is the dominant approach in which the 
outputs of the first two steps are transformed into a vector space 
of terms. In this vector space, each term with its weight is repre-
sented as one dimension in that space (term space). When fea-
tures like location are added, each feature becomes a dimension 
in the vector space called feature space which could then contain 
the term space. Many terms in longer documents, as well as addi-
tional features such as location will lead to the challenge of high 
dimensionality of the vector space. To address this problem, any 
from a range of dimensionality reduction methods may be applied 
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such as: choosing only terms with highest weights, selecting clus-
ters of closest terms instead of individual terms, taking only parts 
of documents like summaries or web page snippets.  

While vector space representation allows for advanced mathe-
matical manipulations beyond what would be possible with just 
strings of text, theoretical justifications for vector manipulations 
are lacking (see below). A string-matching approach may also be 
applied in which matching is looked for between terms from the 
document and terms describing concepts from an indexing lan-
guage (also known as controlled vocabularies and knowledge or-
ganization systems and include thesauri, subject heading systems, 
classification systems). Here a parallel process is taking place to 
represent target index terms (e.g. classes from a classification sys-
tem, descriptors from a thesaurus). For example, in thesauri such 
as Arts & Architecture Thesaurus (https://www.getty.edu/ 
research/tools/vocabularies/aat/) one concept can be repre-
sented by a certain number of synonymous terms, related terms, 
narrower and broader terms. When looking for “breakfast ta-
bles”, one sees that it is part of a hierarchy in which its broader 
terms are “tables” which in turn are preceded by “support furni-
ture” and in turn “furniture by form or function”, “furnishings 
by form or function”, “furnishings”, and “furnishings and equip-
ment”.  

In the final step, topics are assigned. Usually the first result is a 
list of candidate terms, from which then best candidates are se-
lected, also applying various statistical and heuristic rules. One 
example may be to assign the candidate term if it is among the 
top five most highly ranked terms and, say, appears in the title of 
the document. Depending on the approach applied (see below 
under Approaches), the terms are then assigned either based on a 
controlled vocabulary (like Arts & Architecture Thesaurus) or simply 
terms extracted from the text itself.  
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As seen from the above four steps, the dominant basic ap-
proach takes into account only terms, rather than concepts or se-
mantic relationship between terms. Taking advantage of relation-
ships in indexing languages like thesauri and ontologies to identify 
concepts is another possibility (like in the Arts and Architecture 
Thesaurus). Similarly, Huang et al. (2012) experimented with a 
measure for identifying concepts by first mapping words from 
documents to concepts from Wikipedia and WordNet. In latent 
semantic indexing (LSI), perhaps the most-known example to 
capture context computationally, it is assumed that terms that are 
used in semantically related documents tend to have similar 
meanings. Based on this assumption, associations between terms 
that occur in similar documents are calculated, and then concepts 
for those documents extracted. LSI was first applied in infor-
mation retrieval for comparing search query terms to documents, 
at the conceptual rather than literal level (Deerwester et al. 1988). 
LSI has been further developed into related approaches, such as 
probabilistic LSI (pLSI) and latent Dirichlet allocation (LDA). 
Statistical approaches are also used to try identify concepts, in 
particular the ones based on the distributional hypothesis (Harris 
1954). According to this hypothesis words that appear in same 
contexts tend to have similar meanings. This has been applied in 
word2vec models which apply neural networks to reconstruct 
contexts of words. Each unique word is assigned a vector and 
positioned close to vectors representing words with often appear 
in same contexts. 

Text and Beyond  
While the basic approach described above may be in general ap-
plied to different types of textual documents, some come with 
more challenges (like short tweets) and others with additional spe-
cial features that could be further utilized to help identify topics 
(e.g. XML encoded documents). Web documents have specific 
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characteristics such as hyperlinks and anchor links, metadata, and 
structural information, all of which could serve as complementary 
features to improve automatic classification. In addition, geo-
graphic location, user profiles, citation and linking, may be used 
if available. On the other hand, web pages are rather heterogene-
ous; many of them contain little text, metadata provided are 
sparse and can be misused, structural tags can be misapplied, and 
titles can be general (e.g. “home page”, “untitled document”) (see 
e.g. Golub & Ardö 2005).  

The following is a non-exhaustive list of textual document ex-
amples where research in automatic indexing has been conducted: 
archival records (e.g. Sousa 2014), doctoral theses (e.g. Hamm & 
Schenider 2015), clinical medical documents (e.g. Stanfill et al. 
2010), e-government (e.g. Svarre & Lykke 2013), business infor-
mation (Flett & Laurie 2012), online discussions (e.g. Mu et al. 
2012), parliamentary resolutions (De Campos & Romero 2009), 
political texts on the web (Dehghani et al. 2015), grey literature 
(e.g. Mynarz & Skuta 2011), written documents from businesses 
like invoices, reminders and account statements (e.g. Esser et al. 
2012), legal documents for litigation (e.g. Roitblat, Kershaw & 
Oot 2010), documents from construction industry such as meet-
ing minutes, claims and correspondences (e.g. Mahfouz 2012), 
and documents related to research data such as questionnaires 
and case studies (El-Haj et al. 2013). 

While here we focus on automatic topic identification on text, 
images, other formats such as images, sound and video docu-
ments could also be represented by vectors and processed simi-
larly. Please refer to Rasmussen Neal (2012) on how to extract 
features of multimedia like shapes and color distribution. Another 
common object today is data, where automatic categorization is 
typically applied for prediction purposes (e.g. weather forecast, 
medical diagnosis, marketing). Still, many of the principles are 
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similar to those described here. For further information, please 
refer to Kelleher, Mac Namee and D’Arcy (2015). 

Terminology 
The terminology related to automatic identification of topics var-
ies largely in the literature, probably because this research topic 
has been addressed by different fields and disciplines, grounded 
in various epistemological traditions. Already the term “subject”, 
while here used interchangeably with topic, theme and aboutness 
for the purposes of this work, is elsewhere differentiated from 
these other terms (see Hjørland 2016 for an overview). 

In library and information science, the terminology of “subject 
indexing” involves several important concepts. Subject index 
terms may be derived either from the document itself, which is 
known as derived indexing (e.g. keywords taken from title), or 
from indexing languages that are formalized and specifically de-
signed for describing the subject content of documents, which is 
known as “assigned indexing” or “classification”. In assigned in-
dexing, index terms are taken from alphabetical indexing lan-
guages (using natural language terms with terminology control 
such as thesauri and subject headings); in classification, classes are 
taken from classification systems (using symbols, operating with 
concepts). The main purpose of assigned indexing using alpha-
betical indexing languages is to allow retrieval of a document from 
many different perspectives; typically 3 to 20 elemental or mod-
erately pre-combined subject terms are assigned. The main pur-
pose of classification, assigning classes from classification 
schemes, is to group similar documents together to allow brows-
ing (of library shelves in the traditional environment, and direc-
tory-style browsing in the online environment); a few, typically 
one, highly pre-combined subject class(es) are assigned.  
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In computer science, the distinction between different types of 
indexing languages is rarely made. While at times formal ontolo-
gies, light ontologies (with concepts connected using general as-
sociative relations rather than strict formal ones typical of the for-
mer) and taxonomies are differentiated, at times the term “ontol-
ogy” is used to refer to several different knowledge organization 
systems. Also, derived indexing may be variously termed, e.g. 
“keyword(s) assignment”, “keyword(s) extraction”, or “noun 
phrase extraction” (referring to noun phrases specifically). 

In related literature, other terms for automatic subject indexing 
are used. “Subject metadata generation” is one general example. 
“Terms text categorization” and “text classification” are common 
in the machine learning community. “Automatic classification” is 
another example of a term, used to denote automatic assignment 
of a class or a category from a pre-existing classification system 
or taxonomy. However, this phrase may also be used to refer to 
document clustering, in which groups of similar documents are 
automatically discovered and named. “Topic modelling” is a re-
lated concept used in text mining to automatically extract topics 
in a collection of documents, especially usefully for “reading” a 
large number of humanities texts and discovering hidden themes 
(see Blei 2012 for an overview). 

The author of this work has mostly worked with automatic 
subject indexing which denotes non-intellectual, machine-based 
processes of subject indexing as defined by the library science 
community: derived and assigned indexing using both alphabeti-
cal and classification indexing systems, for the purposes of im-
proved information retrieval. Terminology to distinguish between 
different approaches to automatic subject indexing is also incon-
sistent. For example, Hartigan (1996, 2) writes: “The term cluster 
analysis is used most commonly to describe the work in this book, 
but I much prefer the term classification”. In this work terms 
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“text categorization” and “document clustering” are chosen be-
cause they tend to be the prevalent terms in the literature of the 
corresponding communities. The term “document classification” 
is used in order to consistently distinguish between the three ap-
proaches. These approaches are described and discussed in the 
following section.  

A related term is “machine-aided indexing” (MAI) or “com-
puter-assisted indexing” (CAI) where it is the human indexer who 
decides, based on a suggestion provided by the computer, such as 
Medical Text Indexer used by the U.S. National Library of Med-
icine. 

Approaches  
As described above, methods to automatically index or classify 
are at its foundational level essentially the same in that heuristic 
principles are applied to computationally determine the subject of 
a document, and then assign an appropriate term representing 
that subject. Approaches and differences between them may be 
grouped based on various criteria, and still the distinction will be 
blurred at times.  

The context in which the author of this work has been mostly 
active is that of automatic subject indexing for purposes of infor-
mation retrieval in which the following criteria are relevant: (a) 
application purposes, (b) an existing body of published research 
following the approach, (c) general approach: supervised learning, 
unsupervised learning or string matching. The division that fol-
lows is also in line with previously published bibliometric analysis 
of the identified approaches (Golub & Larsen 2005) and a discus-
sion on the same approaches as applied to web pages (Golub 
2006).  

Three main approaches are identified: document clustering, text cat-
egorization and document classification. In document clustering, both 
clusters (classes) into which documents are classified and, to a 
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limited degree, relationships between them, are produced auto-
matically. Labelling the clusters is a major research problem, with 
relationships between them, such as those of equivalence, related-
term and hierarchical relationships, being even more difficult to 
automatically derive (Svenonius 2000). In addition, “[a]utomati-
cally-derived structures often result in heterogeneous criteria for 
class membership and can be difficult to understand” (Chen & 
Dumais 2000, 146). Also, cluster labels, and the relationships be-
tween them, change as new documents are added to the collec-
tion; unstable class names and relationships are user-unfriendly in 
information retrieval systems, especially when used for subject 
browsing. Related to this is keyword indexing whereby topics of 
a document are identified and represented by words taken from 
the document itself (also referred to as derived indexing).  

Text categorization (machine learning) is often employed for 
automatic classification of free text. Here characteristics of sub-
ject classes, into which documents are to be classified, are learnt 
from documents with manually assigned classes (a training set). 
However, the problem of inadequate training sets has been rec-
ognized (e.g. Wang 2009; Lösch et al. 2011).  

In the document classification approach, string matching is 
conducted between a controlled vocabulary and the text of doc-
uments to be classified. A major advantage of this approach is 
that it does not require training documents, while still maintaining 
a pre-defined structure of the controlled vocabulary at hand. If 
using a well-established knowledge organization system, it will 
also be suitable for search term disambiguation, query expansion 
and subject browsing in information retrieval systems. Apart 
from improved information retrieval, another motivation to apply 
controlled vocabularies in automated classification is to re-use the 
intellectual effort that has gone into creating such a controlled 
vocabulary. It can be employed with vocabularies containing un-
even hierarchies or sparse distribution across a given collection.  
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When string matching, manual building of rules to further in-
crease accuracy of the algorithm may also be applied. Fuhr and 
Knorz (1984) created about 150,000 rules for matching physics 
documents to controlled vocabulary terms. Hlava (2009) de-
scribes rule-based indexing as better than machine learning or sta-
tistical approaches and states that the majority of rules are simple 
and can be automatically created, while complex rules are manu-
ally added. For a detailed overview of subject indexing ap-
proaches, see Golub (2019). 

Evaluation  
The discussion on how applicable automatic topic identification 
is today calls for looking into at least several connected issues. 
Theoretically, automating subject determination belongs to logi-
cal positivism – a subject is considered to be, say, a string occur-
ring above a certain frequency, is not a stop word and is in a given 
location, such as a title (Svenonius 2000, 46–49). In algorithms 
inferences are made such as: if document A is on subject X, then 
if document B is sufficiently similar to document A (e.g. they 
share similar words or references), then document B is on that 
subject. Another critique is the lack of theoretical justifications 
for vector manipulations, such as the cosine measure that is often 
used to obtain vector similarities (Salton 1991, 975). Further, it is 
assumed that concepts have names, and also well-established and 
non-ambigous ones, which can be more common in, for example, 
natural sciences, but much less so in humanities and social sci-
ences. 

A variety of factors contribute to the challenge of automatic 
topic identification. Text is a complex cognitive and social phe-
nomenon, and cognitive understanding of text engages many 
knowledge sources, sustains multiple inferences, and involves a 
personal interpretation (Moens 2000, 7–10). Morris (2010) inves-
tigated individual differences in the interpretation of text meaning 
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using lexical chains (groups of semantically related words) based 
on 3 texts and with 26 participants; the results showed about 40% 
difference in interpretation. Research in automatic understanding 
of text covers linguistic coding (vocabulary, syntax, and semantics 
of the language and discourse properties), domain world 
knowledge, shared knowledge between the creator and user of the 
text, and the complete context of the understanding at a specific 
point in time including the ideology, norms, background of the 
user and the purposes of using the text. In 2003 Lancaster claimed 
that existing automatic subject indexing tools are far from being 
able to handle the complexities, and in applications it is seldom 
possible to go much further beyond vocabulary and syntax anal-
ysis. The difficulty of dealing with semantics and more advanced 
levels is reflected in the fact that the methods used today are not 
particularly new although not as rudimentary when first used 
(Lancaster 2003, 330–331). 

Still, software vendors and experimental researchers speak of 
the high potential of using automatic tools. While some claim to 
entirely replace manual indexing in certain subject areas, others 
recognize the need for both manual (human) and computer-as-
sisted approaches, each with its (dis)advantages. Operational in-
formation systems that rely on automatic methods are primarily 
those in which machine-aided indexing is applied (rather than 
fully automated approaches). These include NASA’s MAI soft-
ware which was shown to increase production and improve in-
dexing quality (Silvester 1997); and the Medical Text Indexer at 
the US National Library of Medicine, which by 2017 was con-
sulted by indexers in over 60% of articles indexing (Mork, Ar-
onson & Demner-Fushman 2017). 

However, hard evidence on the success of automatic tools in 
the context of real life, e.g. in operating information system, is 
scarce; research is usually conducted in laboratory conditions, ex-
cluding the complexities of real-life systems and situations. The 
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practical value of automatic indexing tools is thus largely un-
known due to problematic evaluation approaches.  

Having reviewed a large number of automatic indexing studies, 
Lancaster concluded that the research comparing automatic ver-
sus manual indexing is flawed (2003, 334). One common evalua-
tion approach is testing the quality of retrieval based on the as-
signed index terms. But retrieval testing is fraught with problems, 
too; the results depend on many factors, so retrieval testing can-
not isolate the quality of the index terms. Another approach is to 
measure indexing quality directly. One method of doing so is to 
compare automatically assigned metadata terms against existing 
human-assigned terms or classes of the document collection used 
(as a “gold standard”), but this method also has problems. When 
indexing, people make errors, such as related to exhaustivity (too 
many or too few subjects assigned) or specificity (usually because 
the assigned subject is not the most specific available); they may 
omit important subjects, or assign an obviously incorrect subject. 
In addition, it has been reported that different people, whether 
users or professional subject indexers, assign different subjects to 
the same document. One reason for this are differences in the 
approach: on the one hand, following the rationalist idea that 
there is one correct way to index a document (or a collection), 
and on the other one, the pragmatic idea that different purposes 
and users may need different indexing (Hjørland 2018). There-
fore, existing metadata records cannot be used as “the” gold 
standard: the classes assigned by algorithms (but not human-as-
signed) might be wrong or might be correct but omitted during 
human indexing by mistake or by abiding to a certain indexing 
policy. 

In order to address the complexities surrounding the problem 
of aboutness, Golub et al. (2016) propose a comprehensive 
framework for evaluating automatic subject indexing which in-
volves three major steps: evaluating indexing quality directly 
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through assessment by an evaluator or through comparison with 
a gold standard; evaluating the quality of computer-assisted in-
dexing directly in the context of an indexing workflow, and eval-
uating indexing quality indirectly through analyzing retrieval per-
formance. The framework still needs to be tested empirically and 
it is expected that much more research is required to develop ap-
propriate evaluation designs for such complex phenomena in-
volving subject indexing and retrieval and information interaction 
in general. 

While evaluation approaches often assume that human index-
ing is best, and that the task of automatic indexing is to meet the 
standards of human indexers, more serious scholarship needs to 
be devoted to evaluation in order to further our understanding of 
the value of automatic subject assignment tools and to enable us 
to provide a fully informed input for their development and en-
hancement. Hjørland (2011) points to the problematics of evalu-
ating indexing on an example of an empirical study and discusses 
this through a theory of knowledge point of view, while analyzing 
its epistemological position. He concludes by proposing that the 
ideal formula for the future of indexing is that the human indexer 
takes what automatic indexing is good at (once this is under-
stood), and invest their resources on the value-added indexing 
that requires human judgment and interpretation. This may be in 
line with machine-aided indexing in operative systems like Medi-
cal Text Indexer mentioned at the start of this section. 

Conclusion  
Basic principles applied in various approaches to automatically 
identify topics are at its foundational level effectively the same. 
The focus is still largely at the level of words rather than concepts 
and commonly includes punctuation and stop word removal, 
stemming, heuristic rules, and vector representations and manip-
ulations. While attempts to determine concepts rather than words 
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exist and include LSI and word2vec as well as exploiting relation-
ships from existing knowledge organization systems, much more 
research is needed in this respect. 

Approaches to automatic topic identification may be grouped 
based on various criteria; here followed was largely the context of 
subject indexing for purposes of information retrieval. The ap-
proaches include: text categorization, document clustering, and 
document classification. Major differences between them include 
application purposes and presence or absence of machine learn-
ing, as well as whether machine learning is supervised or unsuper-
vised. The document classification approach employs, more than 
others, subject indexing languages such as classification schemes, 
subject headings systems, and thesauri, which are also suitable for 
subject searching and browsing in information retrieval systems 
(although often suggested improvements such as being more up-
to-date, end-user friendly etc. should be addressed). Not the least, 
exploiting the intellectual work that has been invested into creat-
ing such subject indexing languages, in order to improve auto-
matic indexing has shown to be a worthwhile path to explore 
more extensively in the future. 

Due to complexities of aboutness, existing experimental sys-
tems and approaches have not been adequately tested and there-
fore knowledge about their usefulness for operational systems 
and real-life applications seems to be flawed. A recently proposed 
comprehensive evaluation framework for subject indexing in-
volves three major steps: evaluating indexing quality directly 
through assessment by an evaluator or through comparison with 
a gold standard; evaluating the quality of computer-assisted in-
dexing directly in the context of an indexing workflow, and eval-
uating indexing quality indirectly through analyzing retrieval per-
formance. Significant further research is needed to empirically 
test it as well as devise most appropriate evaluation approaches 
for different specific contexts. 
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Digitalisation and Its Impact on 
Archaeological Knowledge Production 

Fredrik Gunnarsson 

Introduction 
This chapter illuminates digitalisation and its impact on 
knowledge production within the humanities. By looking at pro-
cesses of knowledge in the archaeological practice of contract ar-
chaeology and how it relates to digitalisation, the aim is to formu-
late arguments for changes to increase the relevance for 
knowledge of the past, in the future. 

Archaeological practice is becoming increasingly digital. Digital 
tools are common in almost every aspect of the archaeologist’s 
workflow from documentation and interpretation to publication 
and preservation (fig.1). All these processes are vital parts in the 
process of knowledge production. With data being “born digital” 
(Huggett 2015) information flows in new ways (Huvila 2019a), 
making a direct impact on what kind of knowledge is produced, 
presented, and preserved for coming generations. 
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Figure 1. Illustration of how the archaeological practice is becoming increasingly digital 
and how digital information structures creates opportunities for new information flows af-
fecting the process of knowledge production. Firstly, data is being “born digital” during doc-
umentation in the field which alters the interpretation processes, but also challenges the way 
in which archaeology is being published through new online interfaces and preserved for the 
future. 

As an archaeologist I consider my most important quest to be the 
search for knowledge not only about the past, but of humanity 
itself. The archaeologist works with physical remains of the past 
to present knowledge of human history. It is not only about find-
ing artifacts, but maybe more importantly about the discovery of 
human activity on a site containing e.g. hearths, postholes, and 
stone formations. During an excavation all these human-made 
features are being well documented with photos, drawings, notes, 
geospatial data and more. This collected information and all the 
finds are the only things left when the excavation campaign is 
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over, and the ancient remains have been investigated. Without 
documentation of high quality, the knowledge about past civilisa-
tions becomes inadequate.  

A Digital Archaeology 
Archaeologists have always been good advocates of new technol-
ogies and have integrated them into their practice. In the 1930s, 
computational technology helped archaeologists with statistics in 
small scale, but it was not until the 1950s that archaeologist use 
of proper computer analytics became more common (Subrow 
2006, 13f; Djindjian 2015, 1; Moscati 2015, 10). In the 1970s GIS 
(Geographical Information Systems) was introduced (Orengo 
2015, 64) and has since played a central for the recording of past 
activities. With GIS, archaeologists could now capture the shape 
of features and positions of the finds and then present it digitally 
on a map. In the 1980s the digitalisation of archaeology became 
more diversified and small-scale experiments in e.g. agent-based 
modelling (ABM) and visualisation were conducted within the 
discipline (Subrow 2006, Huggett 2015, 88). Under the following 
decades the advancement in using new technology such as 3D 
increased and tools like GIS were more widely used. With GIS’ 
ability to measure and visualise geospatial data, it became a valu-
able tool for to archaeologists to overview their data and analyse 
them from a bird’s view (Larsson & Löwenborg 2020). Still a 
“digital archaeology” was not mainstream but to a large extent a 
specialisation in the field. 

The last 20 years have been characterised by a broader digitali-
sation of archaeology, following the same development as in so-
ciety at large. I have referred to the development of the last dec-
ades as “a digital leap” for archaeological practice (Gunnarsson 
2018:34) but the most commonly used term is “digital turn” 
(Costopoulos 2016, Petersson 2018). This terminology refers to a 
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more rapid development with digitisation of analogue infor-
mation in the 2000s and the mainstreaming of digital tools in the 
2010s. Technology has become affordable for many and docu-
mentation and analysis more mobile through tablets and 
smartphones. The digitalisation enables more open information 
flows which creates the possibility to change interpretation pro-
cesses to become more reflexive during excavations (Gunnarsson 
2018, 34ff). The archaeologist can get an overall view of collected 
information and discuss data in real time, affecting the process of 
knowledge production in the field.  

The technological possibilities are extensive but, in my opinion, 
not always used in the best way. In the archaeologist’s quest to 
record information about the past and produce relevant 
knowledge for the present in this digitalised environment, there 
needs to be an understanding of how knowledge is created and 
for whom.  

Making Knowledge 
To better understand how archaeological knowledge is created in 
a digital environment I make two claims that I will elaborate on 
in this section: 

 
- Archaeological knowledge is created and not discovered 
- Knowledge production is part of a sociotechnical con-

text 
 

Both claims put the researcher in focus, in this case the archaeol-
ogist, and highlights the social aspect of knowledge production. 
It is not only data that determines what outcomes a research study 
will have. It is the relationship between information, the re-
searcher, technology, and expectations from society. Knowledge 
is not something that is discovered but created through the scien-
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tist’s work (Huvila 2019b, 155ff). In the field of Science and Tech-
nology Studies (STS) this means that the technological ingredient 
of science and the social are intertwined and in a dynamic rela-
tionship that changes over time (Kleinman & Moore 2014, 2ff; 
Vertesi & Ribes 2019, 1). This might mean that when a new tech-
nology is introduced into the archaeological practice such as an 
advanced tool for data recording, it starts a sociotechnical process 
to adapt the workflow in accordance with the tool. 

The assumption here is that archaeological knowledge produc-
tion is part of a given social context and that innovations, such as 
digital tools, are part of a constant dialectical process between re-
sistance and accommodation when adapted into the archaeologi-
cal practice. This is a part of what the sociologist Andrew Picker-
ing calls “the mangle” (Pickering 1995). Imagine a field situation 
where the archaeologist is digitally recording information of past 
remains in the ground during an excavation, trying to translate 
and capture archaeological features into a digital representation. 
On top of that data there is also an interpretation made of what 
it could be and mean in the archaeological context. Even if digital 
technologies are effective recording tools, these documentation 
efforts will never produce an exact digital twin of the complex 
setting that is an archaeological excavation. The digital tool/ma-
chine is bound to its relationship with the human input. Pickering 
states that: 

Scientists are human agents in a field of material agency 
which they struggle to capture in machines. Further, human 
and material are reciprocally and emergently intertwined in 
this struggle” (Pickering 1995, 21). 

What Pickering calls the machine is the technology used in a sci-
entific process of knowledge production. When archaeologists in-
troduce a new digital tool into their workflow it is from the be-
ginning with a certain goal in mind, they are then evaluating the 
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use and react to it, maybe by changing how it is managed, by cal-
ibrating the instrument, and by changing the expectations of what 
it can do. This process is repeated until the archaeologists are sat-
isfied and tuned to fit a specific purpose in a specific situation. 
Both the archaeologists’ intentions and the material agency of the 
digital tool exists within their social context which can change and 
be revised in another situation (Taylor et al. 2018). 

With this argumentation, knowledge production becomes situ-
ation dependent, meaning that if the archaeologist is replaced, the 
digital tools is used differently and the intentions vary, another 
interpretation of the archaeological remains might be made. What 
is then published as knowledge (in e.g. a report) represents certain 
aspects of what is known. This does not mean that the interpre-
tations are wrong, merely that they are among several possible 
outcomes. In this scenario both scientific objectivity and relative 
knowledge can exist at the same time (Pickering 1995, 194).  

If the excavation were to be conducted by someone else with 
other digital tools, in another situation, the process of knowledge 

Figure 2. Capturing materiality with digital tools during the field campaign at 
Sandby borg on Öland in 2016. Archaeologist measuring features in 2D (left) to cre-
ate a map representation (right). Photo: Daniel Lindskog, Kalmar County Museum. 
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production would differ slightly, and the interpretation would be 
a result of that specific sociotechnical context.  

The sociotechnical context of an archaeological excavation will 
impact what tools are used, which decisions are made and, how 
these data are interpreted. I argue that the process leading up to 
archaeological knowledge is a mangling between material agency 
and human interaction with digital documentation, interpretation, 
dialectics/discussion and external/internal communication. 
Every process is unique and might give various narratives de-
pending on different factors like e.g. the archaeologists personal 
background and education (Farid 2015). How the different ar-
chaeologist in an excavation team work together and of course 
external conditions like demands, time and money, essential as-
pects in contract archaeology (archaeology undertaken in advance 
of construction development).  

The Creation of a Narrative 
In the previous section I made the claim that archaeological 
knowledge is created and always a part of a sociotechnical con-
text, that the interpretation process is situation dependent sug-
gesting that every archaeological knowledge production process 
is unique. To understand the factor of digital tools it then be-
comes important to grasp how archaeological data in a contem-
porary field situation is collected and interpreted. In this section 
I will argue that processes leading from information gathering to 
knowledge also includes the making of a narrative. When archae-
ological results are published in a report or in other publicly avail-
able forms, knowledge is presented of the past human activities 
within a narrative but also one that surrounds the excavation pro-
cess itself. The narrative represents what Isto Huvila calls “know-
ing beyond data” (Huvila 2019a, 9). Whether this narrative its 
published in a report or in a popular science book, it is a synopsis 
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from that specific knowledge production process. If the ingredi-
ents in the sociotechnical context had been different, the narrative 
might have been another.  

This is one of the reasons why the research community during 
the last decade has raised the need for an archaeological discipline 
with open data (Dallas 2015, Huggett 2015, Roosevelt et al. 2015; 
Kristiansen 2016). The fact that for example an archaeological re-
port is the most important document that remains after an exca-
vation increases the need to gain access to primary data (non-pro-
cessed digitally collected data such as geometrical data or notes). 
This would produce a higher level of transparency into the 
knowledge making process itself so that one could look beyond 
the narrative and perhaps create a new interpretation (Hodder 
2003, Gunnarsson 2018, 115).  

Knowledge Production in a Digital Environment 
In this chapter I suggest that an archaeological knowledge pro-
duction in a digitalised framework is influenced by multiple fac-
tors and are situation dependent. The components of the 
knowledge process include both technical and social aspects such 
as:  
 

- material agency;  
- the human factor;  
- digital tools for documentation and communication;  
- individual background and experience;  
- external factors:  

- government regulations; 
- digital information infrastructure; 
- time and money available. 

 
This section focuses on the external factors. In a study of the dig-
italisation of archaeological knowledge processes one cannot 
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solely look at digital tools and their use. An analysis should also 
include a wider context and this section put the focus on external 
and societal prerequisites for a feasible and valuable knowledge 
production. These external factors are essential for data preserva-
tion, data reuse and for an ongoing knowledge development. For 
this discussion I will use the example of Swedish contract archae-
ology. 

Within the sector of Swedish contract archaeology there are 
three main actors involved in knowledge production (developers 
excluded):  

 
- The Investigators (companies, museums etc). Conducting ar-

chaeological inquiries, preliminary field investigations 
and field investigations (excavations). Jobs commiss-
ioned by County Administration Board (CAB). 

- The County Administration Boards (CAB). Decision makers 
on a regional level (21 in total). They decide whether to 
preserve ancient monuments or to investigate them ar-
chaeologically before they can be removed during devel-
opment projects. 

- The National Heritage Board (NHB).National agency re-
sponsible for legislations, regulations and recommenda-
tions to the sector. 
 

Swedish contract archaeology is governed by the law: the Swedish 
Historic Environment Act (KML 1988) and regulations stem-
ming from that law. According to the Swedish heritage regula-
tions, an archaeological field investigation process should pro-
duce “knowledge of relevance”, it stipulates that: 

All parts of the investigation should be of good scientific 
quality. Good scientific quality implies that based on a scien-
tific approach an investigation produces knowledge of rele-
vance to authorities, research and the public. Results in the 
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form of reporting, artefacts and documentation material are 
to be preserved collectively for the future and made accessi-
ble and usable for the target groups to which the investiga-
tion is directed. (KRFS 2017, 1, 2§, English translation made 
by the author) 

It must be acknowledged that this is a challenge: to deliver both 
documentation of “good scientific quality” as well as produce 
“knowledge of relevance for government agencies, research and 
the public” (Huvila & Börjesson 2019, 112).  

Another interesting section states that documentation (includ-
ing digital documentation) is to be preserved for the future and 
made accessible and usable. This means that the target groups for 
an archaeological investigation are the authorities, the researchers 
and the public. This should mean that digital documentation is to 
be made available for these parties. In reality, this is not always 
the case.  

Swedish contract archaeology’s ability to produce knowledge 
of relevance is to a large degree limited by how the system works 
and what it offers to the users. I will now put focus on aspects of 
the system that in part explains why digital information, vital for 
knowledge production, is not used in its greatest capacity. 

A Digital Infrastructure  
In the early 2000s the Swedish National Record of Sites and Mon-
uments (Fornminnesregistret) was subject to a large digitisation pro-
ject. In 2006 the result was published open access in what was 
then called the Archaeological Sites and Monuments Information 
System (FMIS) and in 2008 a map-based service (Fornsök) fol-
lowed (Larsson & Löwenborg 2020). A digital infrastructure for 
archaeological information was in place but it was not without 
problems. The NHB had the main responsibility for updating the 
system, which meant digitising analogue forms sent in by archae-
ologists. This was a slow process that resulted in a system not up 
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to date and incomplete (Sohlenius 2014; Larsson et al. 2017; Lars-
son & Löwenborg 2020). 

Being aware of these issues, NHB conducted several inquiries 
of how to make this process more effective (Krantz 2012; Krantz 
& Smith 2012). In 2014 the new project Digital Archaeological 
Process (DAP) was launched by the NHB with the aim to digitise 
more of the archaeological information processes so that it could 
be shared with interested parties such as agencies and developers 
(Larsson et al. 2017, Gunnarsson 2018, 48ff; Larsson & Löwen-
borg 2020). In 2018 the program was finalised, and the introduc-
tion of a new digital infrastructure was made. The Historic Envi-
ronment Record (HER) means that much of the double work and 
previous digitising of information at the NHB are now gone.  

The DAP programme had ambitious visions that in part were 
realised (Gunnarsson 2018, 50f), but many issues remain to be 
solved. HER soon became a valuable resource for developers and 
authorities that now could access more precise information 
quicker, supporting the civil process and infrastructural develop-
ment. Concerning archaeological knowledge production, vital 
parts of the system are missing. To reach a level where contract 
archaeology’s knowledge production becomes of greater value for 
society, not only for authorities, but also for researchers and the 
public, the digital information infrastructure needs major im-
provements. Two of those are presented in the following sec-
tions. 

A Repository for Digital Field Documentation 
In a previous section in this chapter I claimed that access to pri-
mary data is vital for other knowledge production processes to 
take place based on data from an archaeological excavation. It has 
been identified that the archaeological information in Swedish 
contract archaeology is hard to access due to a situation where the 
main part of information stays within the contract archaeology 
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organisations themselves (Löwenborg 2018, 42). A sector that in 
one sense is bound to create “relevant knowledge”, is not inclined 
to share all information concerning that knowledge because of 
the competitive situation in contract archaeology (Gunnarsson 
2018). 

During the development of HER there was a vision of a system 
that also supported archaeological knowledge production. Field 
documentation would be delivered to an E-archive and published 
as open data and the repository would ensure long-term data stor-
age (Larsson et al. 2017; Gunnarsson 2018, 50).  

As has been noted above, the regulations for Swedish contract 
archaeology clearly states that “[…] documentation material are 
to be preserved collectively for the future and made accessible 
and usable for the target groups to which the investigation is di-
rected.” (KRFS 2017, 1, 2§, English translation by the author). 
Another paragraph explains that with documentation material is 
meant both analogue and digital (KRFS 2017, 1, 36§). What is not 
regulated is how this is going to work and what is meant by digital 
documentation material, leaving the archaeological investigators 
to find their own answers to these questions. 
At the time of this writing, the national repository, the E-archive, 
for digital information does not contain digital documentation 
from excavations but merely reports in pdf format. Even though 
DAP and the NHB has acknowledged the problem with a digital 
repository for archaeology not including digital field documenta-
tion, there is no solution in place (Larsson & Löwenborg 2020). 
There is an obvious risk here that data will be separated from the 
report, the narrative (Illsley 2019, 126), damaging future possibil-
ities of knowledge production. 

Lack of Standards 
Another main concern regarding external factors in knowledge 
production processes of contract archaeology, is the lack of 
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standards for terminology and data formats. Even if a digital re-
pository for digital documentation produced by contract archae-
ology were in place, the terminology in databases and formats 
would vary a lot depending on the level of investigation and 
which of the many investigating actors were doing the field work. 
This means that any reuse of e.g. geospatial data to conduct a big 
data analysis would not be possible without a huge undertaking 
of structuring that information (Gunnarsson 2018, 64; Löwen-
borg 2018, 41). It has been stated that the process of producing a 
standard of data terminology is up to the sector investigators 
(Larsson & Löwenborg 2020). In a competitive business it is hard 
to see how this could work without the initiative from the NHB. 
The situation at hand gives proof of another layer of social aspects 
in the knowledge production of contract archaeology: who is go-
ing to lead the development forward? 

Conclusion 
The system of contract archaeology aims to produce “knowledge 
of relevance” but its ability to manage digital information does 
not match the need of the archaeological practice. For contract 
archaeology to be able to produce relevant knowledge, the digital 
information infrastructure needs to change.  

By looking at the case of Swedish contract archaeology, this 
study shows that the ability for the sector to produce relevant 
knowledge is limited and entangled in the sociotechnical relation-
ship between archaeological practice, technology and the admin-
istrative and legislative system. The quest for knowledge in this 
digital world differs depending on who you are in the system. 
Knowledge and which digital information that is viewed as im-
portant is a selective process where the society outside the civil 
process has very little influence. 
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This chapter has shown that the digitalisation of archaeology 
has much potential but that it is situation dependent. If the ar-
chaeologists are adapting their work flows to the use of digital 
tools (fig. 1) in order to get more valuable data for documentation 
and interpretation, knowledge production will be awarded. But if 
the infrastructure for publishing and preservation of digital data 
is limited, the advantages will be limited. Simply put, there will be 
no knowledge production with real future value if not all the fac-
tors in the sociotechnical context are providing the basics. What 
is needed for Swedish contract archaeology is an ambitious na-
tional programme to ensure that what archaeology produces to-
day is also valuable tomorrow.  

I end this chapter by presenting a few suggestions for a change 
of the system of Swedish contract archaeology for the benefit of 
knowledge production: 

 
1. Improve the digital competence to raise awareness of the digi-

talisation and its impact on archaeological knowledge 
production. (Includes university education, archaeological 
investigators, the CAB’s and the NHB).  

2. Collaborate and have an active discussion between the different 
actors in the sector but also with the research community 
concerning digital infrastructures and standards. Devel-
opment will be more productive if it benefits more. 

3. Create regulations concerning data formats, database struc-
tures and archiving of digital data. 
 

There are great possibilities in the digitalisation of the humanities, 
but for them to be realised there needs to be a change in attitudes 
towards the digital as something separated from practice. Digital 
humanities have a responsibility to contribute to this develop-
ment with a critical perspective but also to show that digital ap-
proaches can be beneficial for most humanities research. 
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Netnography in the Digital Humanities 

Hanna Carlsson & Fredrik Hanell 
 

In her influential work Virtual Ethnography, Christine Hine (2000) 
was one of the first researchers to discuss how online activities 
could be studied using ethnographic approaches. Drawing a sharp 
line between face-to-face interactions and the virtuality of the in-
ternet, understood as inauthentic and separated from the real 
world and ordinary life, Hine’s work echoes how culture and iden-
tity politics were treated in 1990s internet research. Needless to 
say, much has happened since then. Today, we live in a world 
ingrained with digital technology where Hine’s clear distinction 
between online and offline is difficult to uphold. Smartphones, 
apps, social network services, search engines, blogs and media 
sharing platforms today constitute an important and naturalized 
part of people’s everyday life in most parts of the world. 
Netnography (Kozinets 2020), the methodological approach in 
focus in this chapter, could be understood as a methodological 
answer to these changes. It offers a multimodal ethnographic per-
spective for studying communities and online social interactions 
in an increasingly digital world. It offers tools for studying digital 
culture. 
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Doing netnography suggests an interest in how the internet is 
embedded in physical, material settings and in people’s everyday 
life. It is a qualitative approach that makes use of and translates 
well-established methodological premises and tools of ethnogra-
phy for the conditions of contemporary digital culture. Following 
these previous lines of adaptations, voices have been raised to 
even further advance ethnographic methods and turn the digital 
not only into an object of study but also into a tool for data col-
lection and analysis (cf. Hsu 2014). The development of a global 
information infrastructure that enables the flow and storage of 
vast amounts of knowledge, information and data have not only 
contributed to fundamentally change the dynamics of contempo-
rary economy, society, and culture. “Big data” as well as new soft-
ware for analyzing large data sets and mapping online networks, 
have also opened up for other ways of doing humanities research, 
which the emerging field of Digital Humanities (DH) is an ex-
pression of. The aim of this chapter is to critically discuss 
netnography in relation to this development in order to explore 
its place in DH. How does this qualitative approach to collecting 
digital research data fit the scope of DH? How, and in what ways, 
can netnography contribute to DH? And how can DH foster new 
ways of doing ethnography online? 

In this chapter, we use examples from our own research within 
Library and Information Studies to illustrate how netnography 
can be applied. Drawing on these examples we then set out to 
discuss, as well as provide some tentative answers, to the ques-
tions posed above. Before doing so, we will commence by provid-
ing a brief introduction to netnography. 

Introducing Netnography 
Netnography, as coined by ethnographer Robert Kozinets, is a 
way to adapt ethnography to the study of digital interactions (e.g. 
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Kozinets 2010; 2015 & 2020). Ethnography should be under-
stood as a point of view, rather than a method, since the tradition 
involves more than a set of procedures. A general aim of the eth-
nographic point of view is to achieve “a theoretical informed en-
counter with the other” (Shumar & Madison 2013, 266). Such an 
encounter has the potential to elicit the complexity and the par-
ticularities of a social field, and create both theoretical and prac-
tical accounts of lives, identities and activities (Beach 2010). 

Ethnography originates from anthropology but today, ethno-
graphic methods are used within a number of disciplines. Alt-
hough the empirical focus varies, ethnographic studies are united 
in the ambition to understand and account for the perspectives 
of the participants through detailed and situated studies. Tradi-
tionally, the ethnographic perspective also emphasizes how the 
social field must be understood from the perspective of the in-
sider and that ethnographers need to be acutely aware of their 
influence on the field (Geertz 1973). In creating detailed accounts 
of participants’ actions, and how they can be understood, ethnog-
raphy is characterized by a certain view on methods and the writ-
ing up of results. Paul Willis and Mats Trondman (2002) frame 
ethnography as: 

a family of methods involving direct and sustained social 
contact with agents and of richly writing up the encounter, 
respecting, recording, representing at least partly in its own 
terms the irreducibility of human experience (p. 394).  

This direct and sustained contact is most prominently achieved 
through ethnographic field work. Through field work, mainly 
qualitative approaches such as interviews and participant obser-
vations are employed during a lengthier involvement with the 
field of study. From the experiences and the material produced 
during field work, the result of the ethnographic study is pre-
pared: the written ethnography. 
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Netnography rests upon the assumption that ethnographic in-
ternet research is a research field with specific methods: the study 
of digital interactions calls for methods that are suited for this 
object of inquiry. In Virtual Ethnography, Christine Hine (2000) 
reflects upon how the internet connects different physical places 
and lets individuals exist in several physical and virtual places at 
once. Influenced by the notion of multi-sited ethnography (Mar-
cus 1998), Hine (2000) argues that ethnographic internet research 
should follow relevant practices rather than specific places. Hine’s 
account of virtual ethnography still poses important questions for 
ethnographic internet research, but also echoes the view of the 
1990s on the digital as something wholly different from the phys-
ical world. More recently, researchers have argued that all ethnog-
raphy is virtual, since the digitalization of society means every 
place of human interaction can be said to be both physical and 
virtual (Shumar & Madison 2013). But even if the boundaries be-
tween the digital and the physical are gradually collapsing, digital 
places can be said to have some characteristic properties. A cen-
tral notion that describes properties of social interaction mediated 
by digital tools is persistence (boyd 2008). Persistence refers to 
how digital interactions generate various types of texts with last-
ing qualities, which means that these interactions remain over 
time and can be asynchronous as well as searchable. 

The specific qualities of digital places and the differences be-
tween social experiences on the internet and in the physical world 
warrant specific research methods that acknowledge some central 
aspects of digital interactions (Kozinets 2010). These aspects, that 
set social experiences online apart from experiences offline, in-
clude availability and opportunities for inclusion (for example in 
terms of participation and observation); gathering and analysis of 
material (for example in relation to the amount of material); ethi-
cal research practices (for example, may “public” material be used 
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freely?); change (how digital tools mediate interactions); and col-
onization (how large corporations influence digital interactions) 
(Kozinets 2010 & 2015). Early netnography, and several 
netnographic studies, depart from the idea of digital (or online) 
communities. A “digital community” can be defined as a group 
of people interacting socially, developing relations, and having a 
common digital place for this interaction (Kozinets 2010). Even 
if routine, uncritical use of the concept “community” (as well as 
“culture”) has been criticized recently (Kozinets 2015), digital 
community can be a useful metaphor for social interactions and 
experiences in digital settings as we shall see in the example from 
higher education presented below. 

A perspective that underpins netnography is participant obser-
vation, a procedure intimately related to ethnographic research 
(Kozinets 2010). Participant observation involves establishing 
lasting relations with participants, and involvement in their lives, 
in such a way as to enable an understanding of a social field from 
the perspective of the participants (Davies 2008). Departing from 
observations, participating affects the researcher and leads to new 
observations, and new observations change the participation. Par-
ticipation is vital since the relation between researcher and partic-
ipants partly generates the ethnographic material. The back-
ground and the perspective of the researcher affect how partici-
pants can be approached and how relations are formed. Further-
more, it is not sufficient to passively collect and analyze digital 
interactions – a certain degree of participation is necessary to ob-
serve and understand a digital community. For these reasons, in-
terviews are a common approach and a vital complement to par-
ticipant observation. To understand the perspective of the partic-
ipants, it is not enough to record observations with the words of 
the researcher – instead, the researcher needs to speak with par-
ticipants who can describe their culture with concepts and words 
of specific meaning to their social world (Spradley 1979). 
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Kozinets (2010) points to three types of material typically used in 
netnography to balance the positions engaged participant and an-
alytical observer: archive material (copied from digital interactions 
of participants), elicited material (created by researcher and par-
ticipants), and material from field notes (notes taken by the re-
searcher during observations). 

Now that netnography has been introduced, we turn to our two 
empirical examples of how netnography can be applied.  

Example 1: A Netnography of Educational Practices 
An example of a netnographic study of educational practices is 
presented in Hanell (2019). With Swedish pre-school teacher ed-
ucation as an empirical example, the study focuses on the meeting 
between practices of teaching and learning in higher education 
and new forms of literacies connected to digital tools. Previous 
studies (e.g. Nivala 2009, Player-Koro 2013) have pointed to the 
need for critical analysis of the technological determinism and the 
economic perspective of a dominant discourse that promotes un-
realistic and inflated expectations of digital tools in educational 
settings. To problematize ideas surrounding digital tools in edu-
cational settings, and to study the complexity of how teacher stu-
dents use and give meaning to digital tools, a netnographic ap-
proach was employed for a study of a class of 249 pre-school 
teacher students between 2012 and 2015. Pre-school teacher ed-
ucation in Sweden is a 3.5-year academic education (210 credits 
in the European Credit and Accumulation System). 

Field work is fundamental in ethnographic studies. But what 
constitutes the field? The borders of a research project appear as 
the researcher sees patterns in observations and other material. 
When material, theory and research questions converge into a 
common focal point the study, and the field, are defined and 
made clear (boyd 2009). Guided by an interest directed towards 
use of digital tools within teacher education, the researcher had 
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been advised through contacts within the library organization of 
the university to contact a teacher at the pre-school education. 
During a first visit to the university and observing this teacher 
during a workshop about Prezi (an online presentation tool), the 
researcher came into contact with several teacher students and it 
soon became clear that Facebook was the preferred digital tool 
among the students. The selected class of teacher students began 
their studies in 2011. This year saw the launch of a new version 
of Swedish teacher education, something that prompted another 
teacher at the programme to create a Facebook group for all the 
new students to use together with interested teachers. Facebook 
had never been used in this way by the teachers, but given the 
amount of questions from the students just starting the pro-
gramme, this teacher believed a Facebook group would be a suit-
able tool for efficient and direct communication between teachers 
and students, and between students. 

The rationale of the netnographic study was to follow the use 
of digital tools pre-school teacher students themselves chose to 
employ in the daily life of teacher education. Hence, the digital 
practices of the students, and not any particular place, created the 
boundaries of the field (cf. Hine 2000). Several digital tools were 
used by the students throughout the study, particularly Facebook, 
Google Drive, blogs and Prezi. The Facebook group, used by 
more than 200 of the students and several teachers, constituted a 
digital community studied through participant observations 
throughout the netnographic study, divided in three parts. 

The digital community in the Facebook group was the focal 
point of the field work conducted in the first and third part of the 
study, and in the second part participant observations were con-
ducted on site, that is in corpore (Kozinets 2010), and during digital, 
group-based learning. The first part of the netnographic study 
was conducted between April and June 2012, during the second 
semester of the selected teacher education. The second part of 
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the study lasted between November 2013 and February 2014, and 
the third part lasted from September 2014 to January 2015.  

During the study, 431 conversations from the group (posts and 
subsequent comments) were collected and copied into chrono-
logically numbered documents to facilitate a structured analysis. 
Some posts received more than 200 comments, while several con-
versations included few, if any, comments. Almost half of the stu-
dents wrote something to the group, even though the activity was 
concentrated to a handful of students who posted or commented 
almost every day. During the participant observations, when con-
versations in the group were studied and archived, field notes 
were taken and numbered according to conversations. 

Field notes were analytically important, both during the analy-
sis occurring as the archive material was generated and during the 
following stages of analysis. The vast amount of material gener-
ated during participant observations online also made field notes 
particularly important (Kozinets 2010), to help the researcher 
manage and get an overview of the material. Also, field notes are 
a tool for reflexivity offering the researcher a space to reflect on 
observations and interpretations. Observations and field notes 
are ways for the researcher to study and account for interactions 
from the perspective of the researcher. To understand the per-
spective of the participants, the students and the teachers, the re-
searcher needs to speak to them and learn from them (Spradley 
1979), from both interviews and participant observations. A vital 
component of this process is participant observations in corpore 
(Kozinets 2010). During the second part of the study, the re-
searcher followed groups of students to lectures, seminars, coffee 
breaks, group-based learning and casual hanging out. From ob-
servations, field notes and interviews, the researcher could begin 
to account for a certain culture of learning predominant in pre-
school teacher education. One specific conversation in the Face-
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book group provides a vivid example (originally published in Ha-
nell 2014). On April 1 2012, one of the most active students in 
the group posts: “damn… just heard that [our] University will 
close down pre-school teacher training! this can’t be right for ours 
can it?” After a few comments from other students who play 
along with the April fools’ joke and ironically use stereotypical 
images of the non-professional nature of pre-school teaching, one 
of the teachers joins the conversation and comments: 

Hmmm… Unfortunately, this is probably true. We have 
been reviewed by the Swedish National Agency for Higher 
Education and have received rather strong criticism. We had 
an emergency meeting at the department this Friday and we 
decided to announce the information to you, the students, 
the Tuesday after Easter. No new pre-school teacher training 
will start this fall. You who are enrolled now (enrolled fall 
2011) will be offered places at [another university]. 

Here, the teacher plays along with the joke and conducts himself 
in a manner not traditionally associated with the teacher role. 
Consequently, some students misunderstand the humorous tone 
and become sad and upset because they believe their programme 
will be cancelled. The teacher, on his part, actively seeks to build 
relations with the students based on the view on learning as co-
learning that is a normative view on learning in pre-school teacher 
training. The idea of co-learning has deep roots in the pre-school 
teacher profession and can be traced back to Fröbel’s kindergar-
ten and the seminar-tradition of Swedish pre-school teacher edu-
cation (Tellgren 2008). One of the students explains her under-
standing of learning in an interview in December 2013 (originally 
published in English in Hanell 2020): 

I like to discuss, things, I mean this co-learning – I like it. 
[…] Now if you think that you should work for co-learning, 
which is a bit like… Perhaps a concept in the world of pre-
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schooling, learning from each other… then perhaps you 
should do it yourself first.  

Co-learning is a normative view on learning in pre-school teacher 
education, but is not entirely accepted by all students. Several stu-
dents display an instrumental view on learning, prioritizing pass-
ing exams and finishing the programme rather than relation-
building and free discussions. In another example from the Face-
book group during December 2013, several students protest 
against the forming of new seminar groups and the lack of infor-
mation given about these changes. In these protests, some stu-
dents express a neoliberal view on learning, for example when 
one student explains that she is concerned about how “the 
school” handles the situation (originally published in Hanell 
2017): “[…] I buy a service from the school that’s about my edu-
cation and my future. When I buy something I want to be happy!”  

The netnographical material is used in a socioculturally in-
formed analysis of the enactment of information literacies as 
teacher students use and appropriate digital tools in their daily, 
digital lives. Views on learning are connected to modes of appro-
priation, identity positions and different information activities in 
two types of information literacy. Students who commit to co-
learning enact a relational information literacy where Facebook is 
appropriated as a relation-building tool, and typical information 
activities include sharing and requesting information that builds 
relations, constructs identity and initiates open discussions. On 
the other hand, students who primarily commit to pre-school 
teaching as a career, or to a neoliberal view on learning, enact a 
pragmatic information literacy. In this mode, Facebook is appro-
priated as a tool for collaborative problem-solving and character-
istic information activities include sharing and requesting correct 
and relevant information and voicing discontent. Through fol-
lowing the practices of the students in both online and offline 
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settings, across different digital tools, and during an extended pe-
riod of time, a netnographic approach allowed for a nuanced un-
derstanding of the complexity of teacher students’ digitally medi-
ated information activities and the importance of different views 
on learning. 

Example 2: A Netnography of (Digital) Work Practices 

It's afternoon when I arrive at the department’s study. The 
room is bright with white walls and large windows. In the 
middle of the room is a sitting group with tables and arm-
chairs, some bookshelves are placed along one of the walls 
and in one corner stands a plasma screen mounted on a tri-
pod, next to which is a digital camera on charge. On another 
wall sits a whiteboard, which is filled with notes, arrows and 
post-it notes in different colors. It is very quiet and at first, I 
don’t notice Martina sitting in front of her computer, in the 
far corner of the room. She has big headphones on and is 
deeply immersed in what is happening on the screen in front 
of her. I step forward, greet her and take the opportunity to 
look over her shoulder. On the screen people are dancing, 
dressed in colorful clothes. "It is a recording of the Beijing 
Opera that performed here yesterday," explains Martina. She 
goes on to say that the show was recorded with two different 
cameras and an external audio recording system. Now she 
works with the files in an editing program so that the image 
and sound can be combined into a movie clip which will then 
be published on the library's website. Even when she talks to 
me, her eyes are focused on the computer screen, where she 
concentrates on the various functions of the editing pro-
gram. The job is still new to her and she is not yet quite sure 
how the program works. I follow the screen and see how she 
tests and redo, a process that is repeated until she reaches 
where she wants. 
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This field note exemplifies the work practices of a small depart-
ment at a large public library in Sweden. The department, hosting 
three to four co-workers, had as its main purpose to create a “dig-
ital presence” for the library, which included managing the library 
web site and producing content for the library’s different social 
media channels, such as Facebook, YouTube, and Twitter. The 
work practices performed at this department were the focus of an 
ethnographic study done by Carlsson (2013), that explored the 
consequences of implementing social media in public libraries, 
particularly concentrating on the changing performances, mean-
ings and competences assigned to and associated with library 
work in a digital society. The study was originally planned as a 
traditional ethnography but several challenges emerged while car-
rying out the research, which required modifications of the initial 
research strategy. The challenges could all attributed to changes 
brought on by the strong presence of digital tools and the entan-
glement and intersection of the online and offline in the work 
practices at the department. The method of netnography was in-
troduced to address those challenges. Hence, the work of Carls-
son (2013) are in the following used to exemplify how netnogra-
phy can be used to methodologically embrace the embeddedness 
of the internet and online culture in everyday practices.  

Renegotiating Fieldwork 
Almost right from the start it became clear that on-site observa-
tions and interviews were not enough to fully grasp the complex-
ities of the work performed at the department. The use of movies, 
photos and text to mediate different library events and activities 
in diverse online environments – mostly those categorized as so-
cial media – contributed to turning library space into an assem-
blage of mediated and non-mediated settings. Also, content con-
tinuously flowing between these and other connected settings 
added to contesting the boundaries defining library space, which 
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renegotiated understandings of place in – and for – library work. 
Such a research field contests a traditional understanding of cen-
tral features of ethnographic research, which presented the re-
searcher with a methodological challenge of re-conceptualizing 
the notion of fieldwork as well as re-negotiating the boundaries 
of the research field. 

In this case, physical place was but one – although equally im-
portant to considerate – of many converging spaces constituting 
the research field. With online environments as important con-
stituents, mediated practices were crucial both to engage in and 
investigate. Finding a methodological strategy to embrace the par-
ticularities of this research field, which would enable the re-
searcher to deconstruct the notion of mediated interactions as 
perceived obstacles, was therefore pertinent. The answer was the 
development of a research strategy consisting of following and 
tracing the object of study through different mediated and non-
mediated settings. Netnographic tools were used in interplay with 
traditional methods for ethnographic data collection, as such 
netnography worked as a bridge between online and offline ob-
servations and activities. 

Situating Digital Culture 
Applying netnographic tools enabled a different understanding 
and ways of framing the field of study, that is the space and place 
for library work. However, it also widened the scope of the study 
and enabled the researcher to additionally discuss and present 
findings about digital culture and digital sociality. The study re-
vealed how the librarians embraced norms and activities of digital 
culture, which changed library work practices in important ways. 
The librarian’s previous professional role as an intermediary of 
culture and literature turned into a professional role of producing 
content on social media platforms. This in turn influenced the 
meaning they ascribed to their work as well as the pace and the 
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knowledge required to perform this work. Taken together these 
transformations brought values and practices of the post-indus-
trial creative economy into library work practice. Applying 
netnography in this setting worked as a tool for showing how dig-
ital culture indeed is embedded in, and reproduces prevailing 
power structures and modes of production. 

However, the netnographic data also showed how this influ-
ence worked both ways. The emphasis on every day, situated ac-
tions placed digital culture in practices performed at a specific 
time and place. This made it possible to form an understanding 
of the production of digital culture as embedded in local institu-
tional routines. The librarians that participated in the study made 
use of the digital tools in line with the overarching goals of their 
workplace. Following this, they adjusted and tweaked the plat-
forms they used into fitting the branding and marketing strategies 
of the library. For them, social media were turned into platforms 
for altering the traditional image of libraries, a quite specific ex-
pression of digital culture which would not be passable in other 
places. To put it simply, netnographic data showed how using 
digital platforms and participating in digital culture is site specific 
rather than universal. 

To conclude, applying netnography enabled the researcher to 
bring the blurring boundaries between offline and online in eve-
ryday work practice to the fore. Furthermore, it enabled to show 
how the internet and online activities get embedded in offline 
contexts and equally how the routines and particularities of work 
practice assign new meanings to digital technologies. Even more 
importantly, situating digital culture in the material messiness of 
the everyday shed light on how also the digital is a product of and 
indeed reproduces prevailing modes of production and structures 
of power. As such, Carlsson's study brought the situatedness of 
digital culture to the fore. 
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Discussion: Netnography in the Digital Humanities 
With these two examples of netnographic research we have 
sought to give a picture of what this approach can enable, in terms 
of creating new knowledge about digital culture and digital soci-
ety. We now turn to our initial inquiries concerning the place of 
netnography in the Digital Humanities. Our overarching question 
dealt with the relationship between the altogether qualitative ap-
proach of netnography and the often quantitatively and Big Data 
oriented field of DH. Given these conditions, does netnography 
fit the scope of DH? The answer to that question of course de-
pends on whether or not we agree with the image of DH as a 
research field primarily embracing large data sets and hypothesis 
testing, and, if we think this image corresponds with a solid and 
closed definition of DH. If we do, netnography would be per-
ceived as a valid humanities methodology for studying the digital, 
but it would not fit the scope of DH. However, if we choose a 
more fluid understanding where we set definitions aside and in-
stead treat DH as a social and cultural practice that, like other 
practices, is shaped by sayings and doings, performing and de-
scribing netnography as a DH approach would be enough to 
claim its place in the research field. It is this more inclusive view 
that we argue for here, treating DH as a social category rather 
than an ontological (Alvarado 2012), a view that we think would 
benefit both netnography and DH. 

We argue that the contribution from netnography to DH, 
which was the concern of our second research question, can be 
found in the qualitative gaze on the digital. The DH includes re-
search methods and questions connected to big data, visualiza-
tions and several quantitative practices. But DH also needs to ad-
dress questions connected to how culture is enacted and mediated 
by digital tools, and cultural preservation and digitization of cul-
tural heritage. In this context, qualitative methodologies geared 
towards the study of digital cultures and digital communities are 
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important components. Emphasizing the need for theoretically 
informed encounters (cf. Shumar & Madison 2013), netnography 
can serve as a strong link between the theoretical depth of tradi-
tional humanistic research and use of novel digital methods (see 
also Severson, this volume). Furthermore, reflexivity and an 
awareness of the situatedness of human practices (including re-
search) can nuance and complement other, more method-driven, 
approaches within DH. 

Drawing on the two empirical examples presented above, some 
specific aspects can be identified that we were able to address 
since we applied netnography when conducting our studies. In 
the first example, the netnographic study of practices within 
higher education allowed the researcher to describe and analyze a 
culture of learning – co-learning. Co-learning was found to be a 
normative view on learning rooted in the historical development 
of pre-school teaching, that directly affected digital interactions 
within the daily life of teacher education. A distinct feature of 
netnography that enabled this analysis is the bridging of online 
and offline observations and activities, something that the second 
empirical example also shows. In this example, netnography func-
tioned as a tool for showing how digital culture is situated in es-
tablished power structures and modes of production, but also 
how it serves to reproduce these structures. For practices found 
in both examples, it is also apparent that the netnographic mate-
rial showed how the use of digital tools and the participation in 
digital cultures and digital communities are context specific rather 
than universal; again, the situatedness of human experience and 
human interactions is brought to the fore by the netnographic 
approach. This is arguably the most pertinent contribution from 
netnography to DH.  

Turning to our final research question: how can DH benefit 
netnographic inquiry and foster new ways of doing ethnography 
online? Drawing on experiences from the studies presented in this 
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chapter, we argue that one answer to that question could be the 
potential of DH to reframe and expand the practice of doing field 
work. As we have shown above, a well-established netnographic 
approach for understanding cultural and social practices is partic-
ipant observations. The strength of this form of data collection is 
the rich, contextual material the researcher gets through “being 
there” and through conducting extended, situated fieldwork. 
From our experiences, we argue that such data is exceedingly sit-
uated and would as such be difficult to capture with quantitative 
methods. However, given the impact and influence of the phe-
nomenon of “big data” on the workings of contemporary society 
and culture, in order to actually “be there” and perform a partici-
pant observation of human interactions as they are currently prac-
ticed, serious considerations of digital infrastructure and materi-
ality at the sites of research is required. To not include DH-meth-
ods could arguably be seen as a constraint that confines the pos-
sibilities of in-depth understanding and the sense of “being 
there”.  

Following this line of argument, and drawing on our own ex-
periences of doing netnographic fieldwork, the authors believe 
that there is a need to complement the focus on the digital as a 
subject of netnographic inquiry to also become a method and tool 
in its own right. Situating netnography as a part of DH can enrich 
the former with methods specifically developed to make use of 
and analyze large data sets and for studying digital interactions. 
Used wisely, these tools and methods may produce new perspec-
tives on field observations that furthers our understandings of the 
society and the different expressions of culture we live and par-
ticipate in. This interplay between new and established methods 
for data collection, we believe, will allow us as netnographic re-
searchers to go beyond the use of digital technology as merely a 
practical research tool, or a subject of inquiry. Instead we argue 
that it would be beneficial to approach the digital as an emerging 
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platform for collecting, exploring, and expressing netnographic 
data (cf. Hsu 2014). In this way, situating netnography in DH 
could widen the scope of netnographic work and deepen this 
mode of doing research. 
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Teaching Humanities Online 

Practical Examples from Linnaeus University 

Alastair Creelman, Corina Löwe, Maria Nilson  
& Linda Piltz 

Introduction 
The focus in this chapter is on teaching humanities using different 
digital tools and platforms and how this can both challenge exist-
ing practices and develop new ways of teaching subjects like lan-
guages and comparative literature.  

At Linnaeus University (LNU) we have extensive experience of 
developing online courses but there is a constant need to 
strengthen digital pedagogy in order to meet both the expecta-
tions and the needs of new students. For example, teaching online 
requires a different kind of scaffolding than teaching on campus 
and the importance of developing the digital literacy of both 
teachers and students is crucial. If the goals of humanities are to 
discuss and develop an informed critique, to provide a different 
way of looking at the world and to question it, a practice that has 
been taught in very similar ways using the seminar model where 
teacher and students present and challenge each other’s analyses, 
how can this practice be moved from a physical room to a virtual 
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one? Can using digital tools actually improve these decades-old 
humanist didactical practices?  

Using two examples from Linnaeus University; the open online 
course: Fantastic Fiction and Where to Find It and blended learn-
ing including a MOOC in a course for academic writing, this 
chapter discusses both challenges and opportunities in teaching 
humanities online using a variety of digital tools. 

Teaching Online: MOOCs 
Massive Open Online Courses (MOOCs) have a well-docu-
mented history originating in a course devised by George Siemens 
and Stephen Downes, Connectivism and Connectivity Knowledge, at the 
University of Manitoba in 2008. The course was offered to 27 fee-
paying campus students and then extended as an open, free 
course attracting 2,200 participants from all over the world. The 
aim was to investigate the potential of collaborative learning in 
connected networks in line with the concept of connectivism as 
defined by Siemens (2005). It also coincided with and was de-
pendent on the growth of open educational resources and open 
education where educators share, reuse and adapt teaching re-
sources using open licenses such as Creative Commons. These 
early MOOCs shared this collaborative and open approach and 
were generally aimed at educators and researchers, generally re-
cruiting through online communities and with little or no finan-
cial backing. 

In 2011 however, the concept hit the headlines as a Stanford 
University MOOC in artificial intelligence attracted 160,000 reg-
istrations. This prompted a rush of high-profile universities into 
the field resulting in the formation of the global MOOC consortia 
that still dominate the market today: Coursera, EdX, Udacity, Fu-
tureLearn and many more. The MOOC boom of the period 
2011–2014 was characterised by massive registration numbers, 
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low completion rates and considerable debate around the instruc-
tional nature of the majority of courses with a standard format of 
recorded lectures plus multiple-choice quizzes. This contrasted 
sharply with the collaborative and less massive nature of the orig-
inal variety of MOOCs that still continued to thrive, though very 
much in the shadow of the headline-grabbing consortia. 

Over the last eight years, the concept of the MOOC has been 
interpreted in many different ways to the extent that the term is 
rather misleading today. In particular, the term open may be ques-
tioned since many consortia today charge fees for certification, 
access to tuition and even for registration. Furthermore, the 
teaching material in most MOOCs is fully copyright and cannot 
be reused and the course material is only visible to registered us-
ers. 

Despite this, the commonly held definition of a MOOC is ex-
pressed as follows: 

MOOCs are online courses designed for large numbers of 
participants, can be accessed by anyone anywhere as long as 
they have an Internet connection, are open to everyone with-
out entry qualifications and offer a full/complete course ex-
perience online for free. (Mulder & Jansen 2015) 

Although there are many examples of MOOCs being offered for 
university credits, as well as full degree programs being offered 
using MOOCs (with significant fees), the majority of courses are 
offered as lifelong learning, offering an introduction to a topic or 
focusing on a specific skill. Institutions who offer MOOCs today 
see them as an integral part of their outreach activities; showcas-
ing the institution, raising its national and international profile and 
attracting students to regular programs. For this reason, it is gen-
erally not fruitful to compare MOOCs with for-credit courses (ei-
ther campus-based or online). One often reported benefit of of-
fering MOOCs is the spin-off effect they have on developing the 
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quality of for-credit programs in terms of using digital platforms 
and tools (Macleod et al. 2015).  

Interest in MOOCs in Sweden has not been particularly strong 
although a number of institutions have offered courses through 
the major MOOC consortia. The considerable investments 
needed to offer courses via the global consortia mean that smaller 
institutions have needed to find other channels for offering open 
courses (massive or not). There are, therefore, a considerable 
number of smaller open online courses run on a variety of plat-
forms and offered without major marketing campaigns. These are 
often bottom-up initiatives where groups of teachers decide to 
offer an open course in order to attract new student groups to 
their subject area and where the course material developed for the 
open course is also reused in regular for-credit courses. This is the 
case in the courses described in this article developed at Linnaeus 
University. 

Example 1: The First MOOC 
As the Swedish Higher Education Authority points out in the re-
port Öppna nätbaserade kurser (MOOCs) i svensk högskola (2016), 
many international higher education institutions offer MOOCs 
(UKÄ 2016, 6). Nevertheless, as mentioned before in this chap-
ter, the interest in MOOCs in Sweden has not been particularly 
strong and only a few Swedish higher education institutions have 
been or are involved in MOOCs (UKÄ 2016, 6). As Löwe, Nil-
son, Piltz and Creelman mentions in a Moonlite-report (2019), 
the Department of film and literature’s MOOC Fantastic Fiction 
and Where to Find It was the first department at Linnaeus Uni-
versity to organize a MOOC (Löwe et al. 2019, 11). Furthermore, 
the Department of Film and Literature at Linnaeus University 
was also a pioneer in the field of comparative literature since the 
MOOC included content found in for example genre studies re-
lated to fantastic fiction and fantasy (Piltz 2018, 5). 
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So why should a higher education institution get involved in 
MOOCs? What are the strategic purposes and benefits? Accord-
ing to an internal report and a report from the Erasmus and 
MOONLITE-project, the strategic reason of the MOOC Fantas-
tic Fiction and Where to Find It, can be linked to several factors 
(Piltz 2018, 6f; Löwe et al. 2019, 6–7). To begin with, a MOOC 
can raise interest in the university, raise its international profile 
and offer participating students an international learning environ-
ment without the need for physical mobility. Moreover, a MOOC 
can create opportunities for collaboration between researchers, 
create opportunities for global, national, regional and local dia-
logues, and contribute to social benefits and collaboration with 
the rest of society. Secondly, a MOOC can contribute to spread-
ing social, cultural, global and democratic values and open up for 
sustainable education, learning and development overall. Thirdly, 
a MOOC can reach students that are difficult to reach otherwise, 
such as first generation graduates and/or international students 
who lack the financial conditions for a traditional university edu-
cation. As a result, MOOCs can contribute to widened participa-
tion in higher education. Moreover, the web-based courses can 
serve as a kind of entrance point to higher education as well as 
inspiring and motivating lifelong learning (UKÄ 2016, 6f). In 
terms of financial goals, a MOOC offers the opportunity to reg-
ister more students than a traditional campus course, and a 
MOOC has the potential to attract thousands of students to each 
course. Furthermore, developing a MOOC creates opportunities 
for developing digital learning, digital higher education and digital 
competence (UKÄ 2016, 6–8) for teachers. The development 
process of a MOOC can also improve the quality of other 
courses, both campus courses and online courses, and the study 
material produced for the MOOC can be used in other courses: 
a very positive side effect that also can lead to an important finan-
cial benefit.  
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Regarding Fantastic Fiction and Where to Find It, the begin-
ning of the open online course can be traced back to a small group 
of dedicated teachers who were – and are – committed to making 
education accessible to a broad audience (Löwe et al. 2019, 8). All 
of the teachers have researched fantasy literature and wanted to 
share their knowledge with interested students from all over the 
world. Moreover, fantasy and fantastic fiction are extremely pop-
ular globally. In March 2017, the project became a pilot project at 
the Communication office at Linnaeus University and because of 
this opportunity in combination with generous financial support 
from the Department of Film and Literature, the MOOC could 
be finalized (Piltz 2018, 7; Löwe et al. 2019, 11). To date, four 
iterations have been completed. On the four iterations com-
pleted, there have been 1,750 registered participants. A minority 
of these participants have been LNU students or students from 
other Swedish universities. In addition, there have also been par-
ticipants from Sweden who have no previous experience of aca-
demic studies or higher education in general. However, the ma-
jority of participants has been international students, with and 
without academic experience. This in turn can create opportuni-
ties for international exchanges and perspectives in general, as 
well as attracting and increasing recruitment of international stu-
dents to higher education programs in Sweden. 

To highlight some basic facts, Fantastic Fiction and Where to 
Find It consists of five modules: “Introduction to Fantasy Liter-
ature”, “Children’s Fantasy Literature”, “Time Travelling Fantasy 
Literature”, “Feminist Fantasy Literature” and “Horror and Fan-
tasy Literature”. The layout in each module follows the same 
model: Firstly, a short presentation of the teacher who is respon-
sible for the module. Secondly, expected learning outcomes for 
the module. Thirdly, lectures and interviews. The participants can 
choose to watch the lecture on the video platform LnuPlay or 
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read a written version of the lecture. Fourthly, links to re-
quired reading and additional study material. All study materials 
are free and available online. Lastly, each module ends with a quiz 
and a discussion assignment that deals with the topic presented 
in the module. In order to pass the course and get a MOOC-cer-
tificate, the participants must finish all five quizzes and discussion 
assignments. However, several participants choose to not do the 
entire course, which in relation to MOOCs should not be seen as 
something problematic or negative (Hubbard 2015, 14). Regard-
ing the focus on fantasy and fantastic fiction, this can be linked 
to the department’s other courses, potential hybrid courses and 
the teachers’ areas of research interest. 

As Fantastic Fiction and How to Find It is now on its fourth 
iteration, we have made a few changes. The course is now open 
for six months, giving students ample time to finish the course if 
they wish to do so. We have added a module focusing on teaching 
fantasy literature in the classroom, as a number of our students 
were teachers. This module is not an official part of the course, 
but a non-mandatory addition. The most important change we 
have made regards scaffolding. We now have a more active pres-
ence on the course with a TA who every week makes an an-
nouncement, encourages students to discuss with each other and, 
now and then, joins these discussions, urging students to continue 
them. When students are “seen”, when their assignments are read, 
not only by a TA but also by other students, it helps motivate 
them to complete the course.  

Example 2: MOOC in a Campus Course on Academic Writing 
in a German Class 
A course in academic writing is part of the second semester of 
studying German. This course has many challenges for the stu-
dents. First of all, they need sufficient language skills to read aca-
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demic texts, to produce texts fluently in German and to work in-
dependently. Secondly, they have to master the features of the 
genre “Academic essay”: starting with finding relevant research 
questions and formulating a research thesis, grasping the state of 
research and moving up to formal aspects for instance; how to 
cite appropriately. For many students, this is new territory if they 
have moved directly from high school to university. If they al-
ready have previous experience in writing English or Swedish es-
says, they may find that the German scientific tradition is quite 
different. All this is covered by the four ECTS credits course Ac-
ademic Writing (Vetenskapligt skrivande), with the aim being to 
prepare students for their future Bachelor thesis. The workload is 
calculated to be about 40 hours over four weeks.  

Due to decreasing student numbers in language courses over 
the last years, teachers cannot offer so many direct teaching hours 
for the course. This is a dilemma since the students’ language 
skills have also deteriorated over the years and teachers cannot 
compensate with enough classroom lessons. Obviously, there was 
a strong need to rethink the course concept. When Linnaeus Uni-
versity participated in the Erasmus+ project Moonlite in 2017, we 
redesigned the course (see also Traeger et al. 2018, 114–115). The 
primary aim of the redesign was to ensure more time for individ-
ual support for the course students.  

With a blended learning concept, a learning model combining 
both formal (traditional seminars) with non-formal (online 
course) methodologies, we have replaced a couple of lessons with 
materials from a MOOC. The MOOC, Wissenschaftliches 
Denken, Arbeiten und Schreiben, has been produced by Fach-
hochschule Münster on the platform Iversity. The MOOC is a 
self-paced course, consisting of eight lectures, accessible all year 
round. The course provides filmed lectures, articles, short assign-
ments and quizzes. The students can either follow the whole 
course or choose several films and lectures. In the study guide, 
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the teacher lists the films that are necessary to fulfil the assign-
ments. Although the schedule for the course has slightly changed 
over the years, the basic working principles have remained the 
same:  

 
- Week 1: The course starts on campus with an introduc-

tory lecture, where the teachers present the course aim 
and structure, discuss examples and present the work 
with the MOOC. 

- Week 2: The students work in parallel with the MOOC 
and step-by-step develop their thesis project. 

- Week 3: Students send their project proposal to class-
mates for feedback. Seminar: Students present and dis-
cuss their PM. 

- Week 4: Students work with their thesis, mentored by the 
teacher. Students work with the MOOC. Students send 
their thesis for the next round of feedback to their study 
group. At the end of week 4, students send their thesis 
for review to the teacher. 
 

After the first session, the students and the teacher expressed 
their satisfaction with the course. The students mentioned as pos-
itive elements the ability to watch the lectures several times. The 
access to the content from anywhere, anytime and on any device 
created an individual and flexible learning environment and this 
was much appreciated. The follow up-seminars in class helped the 
students to keep deadlines, reflect and get input on their work. 

The clear structure of the course prepared the students for the 
seminars. Classroom time could be effectively spent answering 
questions. It was not difficult to access both Linnaeus Univer-
sity’s learning platform MyMoodle and the MOOC platform Iver-
sity, even if students would have preferred all material to be in 
one place. Some minor problems occurred. Some students were 
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already skilled in writing academic papers and therefore felt it un-
necessary to both watch films/do the tasks on the MOOC and 
attend lectures. One student mentioned that he/she liked campus 
lectures better and another one did not use the MOOC at all. 

Over all, the good results – all students passed the course with 
good grades – encouraged the teacher to continue with the con-
cept. From the teachers’ viewpoint, more benefits were clear: the 
students were much more engaged in their learning process and 
took more responsibility. The workload for the teacher was man-
ageable and more focused on individual mentoring. Due to the 
semi-structured course format, the teacher did not need to pre-
pare all lectures (PowerPoint presentations, learning resources). 

The course enhanced the students’ digital skills. Moreover, be-
cause the MOOC was originally made for German students, it 
also developed their linguistic skills. 

From the perspective of the department, the redesign of the 
course was a success because classroom time was used more ef-
fectively. In addition, the saving of lectures on campus also re-
duced travel time and costs for the students. All in all, the benefits 
exceed the few criticisms.  

The course on academic writing is one of several in which 
MOOC components were integrated and tested. The Moonlite 
project team conducted interviews with teachers and their feed-
back is still worth to bear in mind when integrating a MOOC into 
a course module (Traeger et al. 2018, 116–117):  

 
- Compatibility/matching with the academic year. Many 

study courses in Sweden are taught in compact blocks 
and therefore might be scheduled for one month. It is 
difficult to foresee or plan if a MOOC course with a re-
lated content will be running at the same time. 

- The choice of courses. A course description provided by 
a MOOC platform does not really give an idea if the 
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course matches the aims of the syllabus. The teacher 
needs to participate in the course or maybe in several 
courses to be able to choose one that matches the sylla-
bus. Most MOOCs cannot be previewed by the teacher 
without enrolling and participating. This process is time 
consuming. 

- Syllabi with defined course descriptions, learning materi-
als used, workload and forms of examinations must be 
decided one year before the course start, thus limiting 
flexibility. 

- Matching of course content: university courses are de-
signed for specific purposes and often with a Swedish 
perspective. Clearly a MOOC can contribute with differ-
ent perspectives, but within a given time frame and de-
fined course content there is also a risk of overloading a 
course with learning material. 

- In Swedish Higher Education there is a strong focus on 
gender equality. This is not always the case in MOOCs 
offered by different providers and should be discussed 
with class.  

- Students need to sign up for the course at another uni-
versity. They might wonder why they also are asked to 
sign up once again for a MOOC course with a name that 
differs from their chosen course.  

- Students not used to technical learning environments 
might struggle with the setting and require more guid-
ance.  

 

Conclusion: Why Teach Humanities Online? 
The two examples discussed above both focus on different ways 
of using MOOCs in teaching humanities online. At Linnaeus Uni-
versity we have a long tradition of online courses and there are 
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many more examples we could have discussed and new ways to 
develop online teaching and learning is a continuing process. 

In the introduction to Understanding Digital Humanities D.M. 
Berry argues that one of the reasons the field has arisen is because 
the technology has been available. As we now have the ability to 
use digital resources, humanities should take advantage of this as 
society at large has become more and more digitalized (Berry 
2012, 1–20). This of course also applies for teaching where digital 
tools could help us reach more/other students but also help us 
develop our pedagogical approaches since a teacher who remains 
stagnant generally is not a very good one. Another important as-
pect is the responsibility we have as teachers to help students de-
velop their digital literacy as this is something they will need, and 
this is something that takes time. Doug Belshaw argues that: 

Digital literacies are transient: they change over time, may 
involve using different tools or developing different habits 
of mind, and almost always depend on the context in which 
an individual finds herself. They can be scaffolded and de-
veloped but to do so, involves more than training, it involves 
education. Digital literacies cannot be developed in one-off 
contextualized half-day workshop. (Belshaw 2012, 204) 

In preparing students in humanities for a modern workplace, we 
not only need to give them knowledge about our subjects, but we 
also need to help them develop several different skillsets and mas-
ter tools, for example digital ones.  

But could there be another dimension to teaching humanities 
online? From 2019 and onwards one of the most shared quota-
tion online is the following statement from Gus Speth, an Amer-
ican environmental lawyer and advocate: 

I used to think that top environmental problems were biodi-
versity loss, ecosystem collapse and climate change. I 
thought that thirty years of good science could address these 
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problems. I was wrong. The top environmental problems are 
selfishness, greed and apathy, and to deal with these we need 
a cultural and spiritual transformation. And we scientists 
don’t know how to do that. (Speth 2019, Web page without 
pagination) 

In addressing the global warming and pollution and the need for 
radical changes, Speth says that as a scientist he is unable to han-
dle the changes needed to society. How to initiate a “cultural and 
spiritual transformation” is not something he is trained to do. An-
other perspective is needed. In a presentation by Gunlög Fur, 
Dean of the Faculty of Arts and Humanities, in which she talked 
visions for the future at Linnaeus University, she quoted Speth 
and made a point of how we, as scientists in the humanities actu-
ally can answer these questions. The intellectual “skillset” fostered 
by the humanities are now in demand. For example, HUM-
TANK, the Swedish think tank where several Swedish universi-
ties participate, has for several years argued how the humanities 
have an invaluable expertise needed to both develop and 
strengthen academic endeavours, but also to help build a sustain-
able society.  

So what does all this have to do with teaching online? For a 
long time, the ideal teaching “tool” in the humanities has been 
the seminar, a remnant of the Socratic conversation where a 
teacher and students talk together on various subject. The teacher 
leads the conversation, but the students are expected to partici-
pate and encourage to question everything said. When all the var-
iables are in place, this kind of teaching leads not only to the stu-
dents learning something, but also offers a way for the teacher’s 
own assumptions to mature. It is not only the student who learns. 
Today the humanities all over the world are faced with a harsher 
economic situation that often leads to less time in the classroom 
and fewer opportunities for this ideal kind of seminar. Online 
teaching provides not only tools that can counteract this but also 
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tools than can help make the seminar as it should be, a forum 
where everyone’s voices is heard (and not just those who are good 
at talking). In the classroom setting there are always students 
whose voice is seldom if ever heard and the opinions voiced are 
often spontaneous and not always fully developed. Collaborative 
digital spaces such as forums, video discussions, shared work-
spaces and collaborative mindmaps give all students the chance 
to contribute to the discussion before, during and after the syn-
chronous meeting. Such digital spaces can be much less suscepti-
ble to group pressure than a classroom and the opportunities for 
the “silent” students to find their voice are therefore increased. 
Combining verbal with written discussion posts, encouraging stu-
dents to create their own discussions and as a teacher “take as 
step back” is in a way easier online than in the classroom.  

Naturally, there are challenges in teaching online. How do we 
get students to work with each other and not just focus in their 
own learning goals but see a course more as a joint effort? How 
do we assess and reward collaborative competence? How do we 
build scaffolding that helps both students and teachers in a situa-
tion where resources are limited? And how can we in new ways 
develop critical thinking in a digital environment? Even if we see 
many advantages in teaching online, there is still much more work 
to be done. 
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Applying Critical Digital Method  

Ethics, Sampling Strategies and Analysis Methods  

Pernilla Severson 

Introduction  
This chapter discusses the importance of caring about ethics, 
sampling strategies and analysis methods in a digital humanities-
related context, using the concept of critical digital method. The 
critical digital method is a reflexive digital method that acknowl-
edges that methods have to do with power:  

The difference between a critical and a non-critical approach 
is a particular sensitivity of the former to norms and values 
embedded in and attached to study objects, research ques-
tions, theories used, ascribed causality. (Severson 2019, 171–
172) 

Applying a critical digital method entails 1) practical lessons de-
rived from interdisciplinary intersections of digital methods, 2) a 
request for engaging in critical digital method applications, 3) ap-
plying new techniques, and 4) a program performing a particular 
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set of tasks. Therefore, ethical considerations, as well as address-
ing the issues of sampling and analysis strategies and why they 
matter, are important. 

Simply put, the critical digital method approach means under-
standing that the norms and the values of theoretical assumptions 
encompass what is called ontology, epistemology, and methodol-
ogy. This creates complex assemblages1 often treated as self-evi-
dent – “this is how we do research”. When something new, like 
digital methods, enters or establishes a field such as is the case 
with digital humanities, it becomes part of even more complex 
assemblages in several ways; for example, when methodological 
traditions of several disciplines meet. The forming of digital 
methods that involve both digitised “old” methods and “new” 
more online methods is another example. The implication is that 
the norms and values in new, digital tools are not as easily de-
coded or understood without sincere reflection.  

Research Ethics, Guidelines and Data Management  
Research ethics, when put into practice, is about method (Mark-
ham 2006). This means that it is not enough to ask the right ques-
tions, use the most appropriate methods and tools to answer 
these questions, and keep the context in mind. Knowledge about 
and making use of research ethics is very much part of the actual 
doing of the project.  

Research ethics are the principles of good research practices 
regarding both the research itself and the researcher’s conduct 
(Swedish Research Council 2020). So, research ethics are norms 
for how to behave “well” as a researcher in doing research. Re-

                                                        
1 Assemblages as defined in critical data studies are: “systems of thought, forms of knowledge, 
finance, political economy, governmentalities and legalities, materialities and infrastructures, 
practices, organizations and institutions, subjectivities and communities, places, and the market-
place where data are constituted.” (Iliadis & Russo 2016, 3) 
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search ethics is designed to create trust in research and research-
ers. Descriptions of research ethics are found in sources like na-
tional research councils, such as the Swedish Research Council’s 
CODEX (2020) collection. For students and doctoral students, 
research ethics is generally included in research methodology 
courses. The research ethics of digital media studies is continu-
ously developing. 

Aspects of research ethics relate to issues of personal privacy, 
especially concerning the challenges of algorithmic digital surveil-
lance (Park et al. 2018) and algorithmic built-in predictive analysis 
(Fuchs 2014). The research ethics regarding digital methods in 
this sense deal with data ethics, which is a research field in itself. 
Richterich (2018) describes how the data ethics of big data include 
privacy and security, open data, data asymmetries and data phi-
lanthropy, informed consent, algorithmic bias, and data econo-
mies. 

Within digital humanities, research ethics also concerns access 
to cultural heritage institutions and archives, (Christen 2018), and 
guidelines for copyright and attribution (DARIAH-EU 2020). It 
also includes concern for the ethics of computational aspects, like 
guidelines for open-source software and code-sharing (Dacos 
2011). For example, Smithies (2017) emphasises the importance 
of ethical justification for of intellectual activity in digital human-
ities projects. Brown (2015) discusses the ethics of software in 
networked spaces. Understanding ethics as guidelines has also 
been questioned. Spiro (2012), for example, focuses on broader 
value statements in which digital humanities researchers can 
frame a discussion on ethics.  

The reasoning around research ethics as ethical guidelines for 
social media as well as for all internet research is found in the 
ethical guidelines provided by the Association of Internet Re-
searchers (AOIR). These guidelines are based on the aspects of 
informed consent and initial ethical and legal considerations 
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(franzke et al. 2020). The primary ethical norms are “respect for 
persons, beneficence, and justice” (franzke et al. 2020, 4). One 
issue is vulnerability, also called “ethics of care”, which concerns 
minimising harm. This includes minimising distress, exploitation 
and misrepresentation. Also, ethical reflexivity should be constant 
as the field is evolving. Therefore, ethical guidelines are continu-
ously updated, and the basic ethical approach is to be “reflective 
and dialogical” (ibid.).  

What all ethical reflection on digital methods share is a concern 
for how data comes into play. Ethics here is “good data”. Good 
data is being interested in doing good; it’s about justice, open and 
shared data, activism and research (Daly et al. 2019). This has re-
sulted in manifestos like Trenham and Steer’s on geospatial data, 
which states that data should be “usable and fit for purpose; col-
lected with respect to humans and their rights, and the natural 
world; published; revisable; and form usable social capital” (2019, 
12).  

More specifically, ethics in the framework of applying digital 
methods can be accomplished by following the AOIR ethical 
guidelines as well as by taking responsibility for research by cre-
ating and following a data management plan. This plan is a written 
document describing the acquired/generated data and how it will 
be managed, described, analysed, and stored as well as shared and 
preserved. The plan should include all the aspects described in 
the “Core Requirements for Data Management Plans” section of 
the Science Europe’s report Practical Guide to the Alignment of Re-
search Data Management (2018, 7–10). This plan is mainly for re-
searchers researching society, but it also functions well as a guide 
for communicating with research subjects. It complies well with 
the General Data Protection Regulation enforced in 2018 (see for 
example, franzke et al. 2019).  
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Using digital research methods in studies on social media high-
lights the specific ethical aspects of privacy and integrity. For ex-
ample, is it ethical to include Facebook memorial pages, where 
posts come from loved ones and others (acquaintances, “grief 
tourists,” anti-fans, trolls) (Baym & boyd 2012) in studies? Can 
researchers “rely on the terms of service as cover for the other-
wise lack of informed consent. Are users agreeing to being ana-
lysed for more than improvement of the site and services, as is 
usually stated” (Rogers 2019, 209)? Hence, the central concerns 
are the meaning of public data and its privacy and integrity 
boundaries, and the messiness and uncertainties of social media. 
People making a memorial page have not consented to being 
studied by researchers.  

Another example is whether researching untagged social media 
data is acceptable (Larsson 2015). Not using hashtags when post-
ing tweets could be understood as a clear signal of non-consent. 
An example is Gerrard’s (2018) study of pro-eating disorder (as 
in how to succeed with anorexia and other eating disorders) users 
and communities online. This group usually tries to avoid expo-
sure. Gerrard deals with ethical considerations by considering the 
“tensions of investigating and exposing the secrets of a commu-
nity operating at the margins of social media” (p. 4497). She con-
cludes that the research value is so significant that it justifies a 
study but to ensure the anonymity of the participants, she does 
“not substantively quote from social media posts or include 
usernames” (ibid.).  

The ethical issue illustrated in the two examples is informed 
consent. It shows the need to weigh research value (public inter-
est) with caring about the people making a memorial page or post-
ing things on Twitter. One way of doing this is to anonymise the 
participants in research presentations, as Gerrard did. However, 
there are many discussions on how anonymisation can be re-
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versed with certain software. The best current practices and tech-
niques can only “de-identify” and not perfectly anonymise data 
(franzke et al. 2019). There is no easy checklist, only questions to 
answer along the way. See here the AOIR report for good case-
specific studies on artificial intelligence, academy/industry part-
nership and corporate data, feminist research ethics, and the “im-
pact model” for ethical assessment (ibid.).  

Social media data examples like users’ memorial pages on Fa-
cebook and using hashtags or not on Twitter refer to forms of 
data ethics that understand data as contextual. Nissenbaum 
(2011) helps to clarify these ethical aspects by describing and dis-
cussing the need for contextual privacy as contextual integrity, 
moving beyond informed consent. Contextual privacy is: 

[…] flows of personal information, modelled with the construct 
of context-relative informational norms. The key parameters of 
informational norms are actors (subject, sender, recipient), at-
tributes (types of information), and transmission principles 
(constraints under which information flows). (Ibid, 33) 

One suggestion, inspired by the theory of contextual integrity, lo-
cates the new contexts evaluated “against norms based on general 
ethical and political principles as well as context-specific purposes 
and values” (Ibid, 38). This is to acknowledge “how online realms 
are inextricably linked with existing structures of social life” and 
display how online activity is “radically heterogeneous in ways that 
reflect the heterogeneity of offline experience” (Ibid, 37. Italics in 
original). Hence, context has associated informational norms, 
with expectations that need to be met.  

Zeffiro (2019) describes these ethical issues as being a flexible 
ongoing process about negotiated relationships (researchers and 
participants, researcher and data platform, researcher and ethics 
board) and transparency in data collection and analysis (how 
knowledge is produced, by who and for whom). The process also 
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includes transparency on the uncertainty of what is open and what 
is covert. 

A particular risk for digital methods using predictive analytics 
can be illustrated by an example from terrorism studies: “surveil-
lance as a source of input for predictive analytics implies risks. 
When methods of surveillance involve predictive elements, such 
as identifying presumptive terrorists, innocent people may 
groundlessly come under suspicion” (Severson 2019, 172, build-
ing on Fuchs 2014).  

We can ask whether it is ethical to analyse all the data collected. 
We can also make sure that we use our power to analyse in a 
knowledge-informed way, not drawing conclusions that are not 
valid or reliable. Applying critical digital method involves ground-
ing the analysis, ensuring theory transparency, and taking the ma-
teriality of the digital into account with digital literacy, or in some 
way considering the importance of context (former research, 
some sort of line of argument) and questioning the analysis.  

Hence, ethics is contextual and uncertain, and research sources 
like social media, but also archives and databases, should be ap-
proached ethically. Research design and the research discipline 
bring issues and themes to the fore that are valuable for the criti-
cal digital method approach.  

Sampling Strategies and Why They Matter 
Researchers who use, for example, surveys, interviews, participa-
tory observations, archives, databases, and social media perform 
sampling, i.e. (selecting) material (data). Sampling may in in digital 
humanities be termed “data selection”, “data collection” and 
“corpus design”.  

All sampling has a collection bias. Good sampling practice is 
integral to “good” research, meaning choosing the relevant 
things/people/data/content/material in relation to the research 
questions and objects of analysis.  
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What is an appropriate way to sample may differ between dis-
ciplines, which is evident in the variations of digital sampling 
strategies. This does not mean that everything is relative, but var-
ious disciplines and fields have come up with solutions. Being 
conscious about these differences is essential. See further discus-
sions on this in Gardiner & Musto (2015, 14–30) and Pierazzo 
(2019, 117–132).  

The emerging sampling strategies for the digital methods field 
vary, not least because of inherited practices from different disci-
plines. In my own field, Media and Communication Studies, there 
is a strong social sciences aspect to choosing an appropriate rep-
resentative sample from a population, like in a survey. Here, the 
choice of for example the right people to interview is considered 
a matter of demography. This is not understood as population 
sampling or representative sampling but as purposive sampling. 
Another more humanistic approach to sampling may for example 
be choosing a relevant piece to do, for example, a close reading 
on. All strategies and understandings are renegotiated in various 
ways when applying digital methods.  

In population sampling, the problem is drawing a sample in 
such a way that the probability of including any given individual 
is known. This needs a known population and a “true probability” 
of including any given individual. One challenge in online net-
works is that they often lack a sampling frame: the population 
cannot be fully known. Another challenge is that sampling users 
may be impossible (not supported by API, user IDs, not publicly 
available) or inefficient (rate limited, sparse user ID space).  

An alternative in the digital realm is using network-based sam-
pling methods, which means exploiting known social ties to draw 
a probability sample from a hidden population. This can mean 
crawling, a form of so-called “link-trace sampling”.  

Link-trace sampling traditionally means a way to sample hidden 
and hard-to-access human populations. The basic idea is: 
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[…] to start with an initial sample of people from the popu-
lation of interest, and then to increase the sample size by ask-
ing the people in the initial sample to nominate other mem-
bers of the population. The nominated people might in turn 
be asked to nominate other members of the population, and 
so forth until a specified stopping rule is satisfied (Félix-Me-
dina & Thompson 2004, 19).  

In the digital realm, link-trace sampling is a way to exploit social 
ties and draw a probability sample from a hidden population. 
Crawling uses software built to sample massive networks by em-
ploying one of many ad hoc techniques (breadth-first sampling, 
simple random walk sampling, Metropolis-Hastings random walk 
sampling) (see Ballin & Barcaroli 2016).  

For both alternatives, population and network-based sampling, 
knowing the population before sampling is preferable. For a pop-
ulation sampling strategy, social media demographics and usage 
are essential. This not only involves knowing how many users 
there are in a community or interest groups (fan pages, etc.) but 
also the actual demographics of how many Facebook, Twitter, 
Google+, for example, users there are. Knowing what people do 
in social media as well as why they use social media is also neces-
sary. For network-based sampling, you need to know first what 
the network looks like by carrying out a network analysis and 
comparing it to research on similar networks. There is some de-
bate concerning how to act more on post-demographics: personal 
social media data regarding taste and interest (cf. Rogers 2019). 
See Golbeck (2013) for more on sampling in the social web. 

The digital humanities field uses many different sampling strat-
egies. It can be purposeful sampling aiming for maximum varia-
tion sampling, like recruiting respondents “with different 
amounts of experience in the industry who worked for different 
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types of organisations and media, and in a variety of work ar-
rangements” (Nielson 2018, 161). Random sampling in digital hu-
manities is linked to studies aiming for generalisations, like in 
computational text analyses (cf. Kuhn 2019). Criterion-based or 
stratified sampling is used to guarantee the inclusion of existing 
variations (Kennedy & Long 2015). In studies of big data, the 
sampling iterations strategy means “[s]ystematic approaches for 
creating computationally tractable models […] to create repre-
sentative, specialised reference corpora subsampled from Big 
Language Data sources” (Tidwell 2019, 1). Theoretical sampling 
(Strauss & Corbin 1990) selects the sample during the data col-
lection processes (aiming to reach data saturation), building on 
grounded theory approaches. It is applied in digital humanities 
mainly to map the field and its researchers. 

An interesting discussion within digital humanities compares 
the small-scale studies to larger-scale studies and acknowledges 
the benefits of size and not the representativeness. Schöch de-
scribes how digitisation is not a complete record of human culture 
and how the digitised material is not a random sample but an op-
portunistic one: 

Rather, it is an opportunistic sample. […] not a number that 
actually resolves the sampling, representativeness, and can-
onisation issues. Still, such a change of scale is a huge im-
provement over the mainstream canon which probably does 
not include more than one hundred novels for the nine-
teenth century, and may be visualised as a tiny spot at the 
bottom of the graph. (2013, 8)  

As Schöch points out, it would make sense for every research 
project, irrespective of sampling strategy, using online data, to 
ask: what is (unproportionally) excluded if I collect data this way?  

A similar general approach to avoiding the sampling problem 
is found in Rogers (2013): treat the sample as a valid case if it is 
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relevant to a research question. A case can be a dynamic URL 
sampling crawl of all the websites in a category. These sampling 
strategies resemble “snowball sampling”, commonly used in soci-
ology where interviewees are asked to refer the researchers to 
other people, who are then interviewed and asked for more ref-
erences. The process continues until the researcher determines 
that she or he has reached saturation. This approach is adapted 
and used for sampling large networks, like the dynamic URL sam-
pling. 

Analysis Methods in the Digital Context 
Analysis methods describe the way the analysis is carried out. This 
entails a strategy and transparency in how the data is interpreted 
and inferences drawn from compilation, summary and identifica-
tion (of data, theme, etc.). Furthermore, the selection criteria for 
exclusion and inclusion are as critical for analysis as for the sam-
pling strategies mentioned.  

As a Media and Communication Studies scholar, I consider it 
important to distinguish between quantitative analysis and quali-
tative analysis, which still make sense also in applying digital 
methods. Quantitative analysis traditionally relies on statistical 
methods. One of the most common methods is regression anal-
ysis, which finds out which underlying factors render certain re-
sults. Qualitative analysis, on the other hand, is, for example, the-
matic analysis, grounded theory, conversation analysis, discourse 
analysis, narrative analysis, and content analysis. Sampling and 
analysis are connected, but quantitative analysis mainly aims for 
generalisations and qualitative analysis for understanding certain 
qualities.  

These quantitative and qualitative differences are present in the 
analyses of digital material, albeit there are some tendencies to-
wards the quantitative, particularly in analyses from databases 
with big data (see the description and discussion in Clement 
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2016). See, however, Mills (2019) for a discussion on digital hu-
manities and big data as well as on big data for qualitative studies. 
The qualitative strand also exists in the more ethnographic stud-
ies, like netnography (see Carlsson & Hanell, this volume), as well 
as in some critical data studies and initiatives to incorporate more 
data and computer-aided analysis (Bosch 2018). A combination 
of approaches can be found in methods of alternating between 
distant reading and close reading. Close reading is a primary 
method in literary criticism of revealing meaning which leads to a 
deeper comprehension. Distant reading aims “to generate an ab-
stract view by shifting from observing textual content to visualis-
ing global features of a single or of multiple text(s)” (Jänicke et al. 
2015, 2). Distant reading focuses on using computational meth-
ods to analyse large collections of texts in a semi-automated man-
ner (Ciccoricco 2012), and close reading describes reading texts 
in a more traditional way, in line with the field of classical herme-
neutics. Visualisation techniques – graphs, maps – are part of dis-
tant reading, with the object of discovering new patterns for fur-
ther in-depth study. These strategies, close and distant reading, 
combine qualitative and quantitative aspects.  

Various other quantitative analysis methods are used in digital 
humanities: textual analysis methods (analysing text corpora), so-
cial network analysis (interaction of individuals, groups, organisa-
tions), mapping (adding layers of visualisation), modelling 
(through physical materials and objects), GIS mapping (analysing 
and visualising geospatial data), and exhibits. The way to under-
stand the different methods in digital humanities is through the 
differentiating aspect of computer-coded processes or the manu-
ally coded process in the digital humanities project study.  

Bosch states that qualitative digital humanities use digital tools 
because “systematic qualitative research is based on three core 
methodological components: constant comparison […], analytic 
induction […], and theoretical sensitivity […]” (2018, 4). The aim 
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is for computer-aided (or algorithm-aided) tools to help the inter-
pretation of meaning. van Dijck (2018) argues that bigger and 
more complex studies with more data are acknowledged as po-
tentials, but need further experimentation combining computer-
mediated access to both bigger data sets and broad research ques-
tions about cultural complexity and cultural change.  

While quantitative analysis still relies on established theories 
like social network analysis theories, it also needs to be adjusted 
to the digital particularities, like social media as networks. Close 
reading also needs adjusting: 

Close reading in digital environments still involves analysing 
linguistic, structural, semiotic, intertextual, and semantic ele-
ments, but it also involves digital literacy. Digital literacy is 
not necessarily in place of and is in some ways in addition to 
interpretative practice in print, but is in all ways attendant to 
the materiality of the digital medium. (Ciccoricco 2012, 46) 

Some Final Words  
Applying critical digital method means caring about ethics, having 
an awareness and knowledge of bias in sampling, and the conse-
quence of this for analysis and knowledge claims. It means finding 
solutions and analysis strategies to make meaning and sense of 
the collected data. This implies curiosity and caring about how 
data is assembled as well as how it is analysed.  

A starting point for these attributes is the tools used in the re-
search, which matter because of their materiality and concrete-
ness. The tools should serve the researcher’s goals – not the other 
way around. To apply the tools to the best of one’s abilities mat-
ters, and one needs to be reflective in relation to established sci-
entific traditions and knowledge claims. Tools are used by differ-
ent disciplines and contexts; they imply the same use but are not 
the same applications. Instead, they are embedded with certain 
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norms and values. This becomes obvious when examining vari-
ous disciplines, as this chapter does, which is an invitation to you 
to further the progress 

Researchers need an understanding of ethics, sampling and 
analysis as well as of scientific discipline traditions and knowledge 
claims. Another need is more general – the need to develop tools 
or at least use a combination of tools. One tool is seldom enough; 
more are usually needed to collect, analyse in various ways, and 
create visualisations or databases.  

Theories on power, domination, myth, and exploitation help 
the understanding of the organisation and construction of meth-
ods and tools. Experimenting and testing critical digital method 
applications, including ethical considerations, is a way forward.  
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How to Catch an Antelope 

On Authenticity in Digitised Cultural Heritage Documents 

Joacim Hansson 

Into the future or the past – I don’t, for certain, know which. 
– H.G. Wells 

Just as the time traveller in H.G. Wells’ novel The Time Machine 
from 1895 expresses concern about the character of the fourth 
dimension, time, and how to move through it by means of tech-
nology, digitisation of documents in libraries, archives and muse-
ums raises questions, several of which has to do with temporality, 
direction and the idea of the authentic. What is the relation be-
tween the original document and its digital representation – is 
there more than one? Is it made to connect a user with past, or 
the original document with the future? Is there a difference? In a 
digital humanities context, these questions point to a place where 
theory, methodology and practice converge. Exactly one century 
after Wells’ time traveller set off, archival theorist Luciana Du-
ranti concluded, in a discussion on the relation between reliability 
and authenticity in archival documents, that digital documents 
have their own specific problems to deal with.  
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[T]he easiness of electronic records creation and the level of 
autonomy that it has provided to records creators, coupled 
with an exhilarating sense of freedom from the chains of bu-
reaucratic structures, procedures, and forms have produced 
the sloppiest records creation in the history of records mak-
ing (1995, 9).  

She laments the then current state of electronic documents, 
claiming that they “might be authentic, but they are certainly not 
reliable” (ibid). The fundamental relation between reliability and 
authenticity is described as that in which a reliable document is 
one that can be treated as the fact it represents, while it is authen-
tic if the document actually is that which it claims to be. How to 
treat authenticity in digital documents has been an issue of schol-
arly consideration ever since. Sharon Adam discusses, in a study 
reflecting on Duranti’s work, a number of tools by which to es-
tablish different kinds of authenticity in digital objects: 

While characteristics of digital objects can easily be com-
puted and compared over time, no single measurement can 
authenticate the whole of a record. The range of tools that 
have been developed target different aspects of authenticity 
and integrity and are intended to be used in some combina-
tion with one another (2010, 600). 

One may use message digest algorithms to establish fixity, file for-
mat validation, or digital signatures, only to mention a few. Used 
wisely, such methods help validate authenticity, but also establish 
the historical development of individual digital documents, dis-
tinguishing versions and provenance (Dahlström & Hansson 
2019; Lemieux & the imProvenance Group 2016; Tennis 2012; 
Tomasi 2017). As the digital environment in which documents 
are created, described, archived and disseminated is ever evolving, 
the meaning of, and relations between, concepts such as reliabil-
ity, integrity and authenticity change as well. In a cultural heritage 
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environment as well as in various branches of humanities re-
search, one has to further add a level of complexity when there is 
a relation between a physical object, document or collection, and 
a digital reproduction or representation that has been created 
through a digitisation process, initiated and funded within the 
frame of a governing institution, be it an archive, a museum or a 
library. This relation is complicated and it is unilateral; the original 
object stands in no inherent relation to its digital reproduction, 
but the authenticity of the reproduction is depending on its rela-
tion to the original, even as it can bring new knowledge about the 
original. This is why digital reproductions and representations in 
cultural heritage institutions need to be subjected to both practical 
and scholarly debate; they matter for our ability to create and dis-
seminate knowledge. There are numerous ways of addressing 
these issues, and here I will deal with authenticity in relation to, 
firstly, bibliographic representation of documents and artefacts, 
and secondly, the digital version of this form of representation. 
Both can be, at their most immediate levels, described as mimetic, 
in which bibliographical description attempts to capture formal 
and content-oriented aspects of reality (document, manuscript, 
artefact) through documentary representation, as well as expres-
sions of ekphrastic quality, where verbal representations of visual 
(object) representations are evaulated due to their proximity to 
that which is described or reproduced.  

Discussions on authenticity have been present in scholarly dis-
course since at least the Renaissance, as the classical heritage of 
Greece and Rome came into fashion, as a guiding light for both 
aesthetic ideals and ethical consideration. Cambridge Dictionary pro-
vides a fundamental definition of authenticity as “the quality of 
being real or true”. During the twentieth century, the discussion 
took a new turn as technological means for reproduction and 
mass consumption of both contemporary and classical cultural 
expressions were made possible, gaining increased popularity. 
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One of the most important analyses of this development was 
made by Walter Benjamin, in his essay The Work of Art in the Age 
of Mechanical Reproduction, published in 1936. Of course, Benjamin 
was not concerned with digitisation practices, nor did he focus 
the context of archives, museums or libraries. Instead, it is the use 
of photographic reproduction and the increasing popularity of 
movies that concerns him. Just as we do today in the discussion 
on (born) digital document technologies and expressions, he dif-
ferentiates between, on the one hand, a progressive role of pho-
tography and film as original artistic expressions and technolo-
gies, and on the other, reproductions and adaptations of classical, 
original works of art. In one of the essay’s footnotes, he expresses 
his core idea of authenticity as such: 

[t]he crummiest performance of Faust nevertheless has this 
over a Faust film: notationally, it stands in competition with 
the first Weimar performance. And what, in terms of tradi-
tional content, the audience may recall across the footlights 
becomes unusable in the cinema (1936/2008, 39).  

That a contemporary theatrical performance differs from a cine-
matic adaptation in its performatively genealogical relation to the 
first performance of Goethe’s play in January 1829 is an expres-
sion of what he describes as the “aura” of the original. The aura 
is what constitutes the most fundamental property of authenticity, 
and that which is first lost in every form of reproduction, regard-
less of faithfulness or technical proficiency in the reproduction 
process. With the reduction of the aura, decrease in value is una-
voidable, both in terms of cultural use (going to the cinema to see 
a Faust movie) or humanistic research (describing and analysing a 
work of art or a historical artefact). During the decades that have 
followed Benjamin’s analysis, his exposition has to some degree 
hovered over discussions of documentary and artistic authentic-
ity, even if the scope has broadened considerably during the last 
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couple of decades. For instance, Mariana Valdevere adds analyti-
cal perspectives from Adorno and Foucault in her use of the con-
cept as a means to understand current European right-wing dis-
course (2019), while Heather MacNeil and Bonnie Mak (2017) 
identify three main themes underlying the discussion on authen-
ticity in various disciplinary contexts: 
 

- Authenticity as being true to oneself, referring back to the re-
definition of the relation between individual and society 
that took place with the Enlightenment movement in the 
second half of 18th century. In this understanding, au-
thenticity becomes a methodological concept, a manner 
of being, based on the question of how to maintain, and 
develop, an individuality within a society rife with norms 
and conventions aimed at securing agency of power and 
social stratification. 

- Authentic as original, drawing explicitly from the idea of a 
non-reproducible quality in works of art, much in line 
with Benjamin’s discussion. MacNeil and Mak take this 
understanding into the cultural heritage sphere by refer-
ence to the famous restoration of the Sistine Chapel fres-
coes by Michelangelo, completed in 1994 and chronicled 
by art historian Loren Partridge and his colleauges (Par-
tridge, Mancinelli, and Colalucci 2000). Some nudes had 
been painted over in the 1560s due to immediate reac-
tions by the clergy to Michelangelo’s work, but then also 
again in the mid 18th century. During the restoration 
process, the question of which ones to keep and which 
ones to wash off the frescoes arose. A decision was made 
to leave cover-ups made in the 1560s, while removing 
those done after 1750, as they could in no sense be de-
fined as part of the original’s authentic intention or con-
temporary reaction and measures taken. These oldest 
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cover-ups were thus defined as being part of the origi-
nal’s contextual “aura”. 

- Authenitcity in terms of trustworthiness in documents. Here, Mac-
Neil and Mak focus on legal documentation. However, in 
this sense documents of various kinds may bear witness 
of an actual event or contractual relation at the same time 
as they attain a certain status of autonomy, being able to 
influence social relations or sequences of events by being 
conceived as authentic. Authenticity is thus a requirement 
for authority as well as agency, lending itself to produc-
tion of evidence as well as taxonomical and classificatory 
practices, reproducing (or challenging) established social 
norms and values.  
 

This third kind of more documentary directed understanding of 
authenticity relates to discussions within the scholarly environ-
ment of document theory, where various kinds of documentary 
agencies have been analysed (Frohmann 2007). Along with anal-
yses of the role of documents in libraries (Hansson 2015) and 
museums (Latham 2012), examples of such agencies are, among 
others, the evidentiary status of passports (Buckland 2014 & 
2017, 6–10), the relation between object, act and inscription in 
the institution of marriage (Ferraris 2013, 164ff) or computer-me-
diated judgements in machine learning in social media networks 
and other so-called “post-documentation technologies” (Day 
2019, 137ff). Issues such as these relate to the authenticity of the 
materiality documents, and have in many cases been treated as 
parts of a critique of the postmodern conception of information 
and the trope of a technology-driven information society (Day 
2001). The main point of this critique draws upon the ideological 
devaluation of material significance, and strong arguments for a 
more document-based materiality as the foundation of social and 
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cultural analysis have for long been at the centre of documenta-
tion theory.  

The key issue of defining authenticity in a documentation dis-
course is the necessity to define the relation between a material 
document or an artefact, and its descriptive (bibliographical) or 
ordered (catalogued or classified) representation. This relation has 
been subject to debate ever since the European documentation 
movement grew into prominence around the turn of the last cen-
tury. Paul Otlet argued for the construction and use of a world 
bibliography, placed in a world repository (Mundaneum) in a 
world city, where all humanity’s knowledge could be stored and 
made accessible through bibliographical representation, that is in-
dexing cards pointing to original, accessible documents across the 
world. In his Traité de Documentation from 1934, this idealistic vi-
sion led, amongst other things, Otlet into formulating that which 
today stands as one of the first formulations of a networked in-
formation structure not dissimilar to that which later would be-
come the Internet (Otlet 1934, 419ff).  

A few decades later a more pragmatic approach was published 
in a brief, but influential, essay that came to define that which is 
sometimes called second-generation documentation theory. In 
her Qu’est-ce que la documentation?, published in 1951, Bibliothèque 
National librarian Suzanne Briet analyses the relation between an 
original document and its indexed representation in the context 
of cultural heritage institutions as well as in relation to research 
knowledge production in general. Her definition of a document 
is, in its English translation, “any concrete or symbolic indexical 
sign, preserved or recorded toward the ends of representing, of 
reconstituting, or of proving a physical or intellectual phenome-
non” (2006, 10).  

Her privileged example is that of a newly discovered antelope 
species, of which one individual is caught and transported to the 
Jardin des Plantes in Paris where it is described, catalogued, and 
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positioned in an institutional context that allows for a representa-
tional function in service of research. When free, the antelope is 
not a document, but an animal in its natural habitat. In the zoo, 
the antelope is transformed into a document, and as such sub-
jected to various documentary practices such as cataloguing, clas-
sifying and other forms of distinction relevant for institutional 
and societal use. For Briet, this process positions the antelope as 
a primary document, while the catalogue entry representing it is a 
secondary document. The latter is entirely dependent on the for-
mer. What secondary documentation should look like, however, 
depends on institutional factors such as catalogue rules, indexing 
standards, and taxonomical conventions, as well as the current 
structure of socially relevant systems, such as scholarly practice, 
media, and technological means for representation. This variation 
provides for the pronunciation of documentation processes as cul-
tural technique (Day 2007, 316). Briet was, in mid-20th century 
France, likely inspired by a structuralist view of knowledge and 
knowledge representation, which needs to be taken into consid-
eration if we want to use her construct as a point of departure in 
the attempt to understand the problem of authenticity in the re-
lation between an original (primary) document or artefact, and its 
digital (secondary) representation. Her idea of documentation as 
a cultural technique should thus not be confused with the current 
interest in the German concept Kulturtechniken, primarily dis-
cussed in media theory (Winthrope-Young 2013).  

So far, the discussion has been directed towards the relation 
between an original and its bibliographic description. Henceforth, 
I will try to apply this on digital reproduction, to see how the re-
lation between document and representation changes. In the pre-
digital era, authenticity of the primary document in a library or 
museum collection was in many cases undisputed in relation to 
the secondary documentation process. The latter would be use-
less, if deviations were made in its relation to the object subjected 
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to bibliographical treatment. In digitised collections, this is not 
necessarily so, as the level of documentary autonomy of digital 
reproductions sometimes is so high that they for all scholarly in-
tent and purpose are able to replace the necessity of the original 
– sometimes, the antelope escapes altogether. In line with this, 
Terras (2011) indeed shows, in a discussion on the scholarly use 
of digital reproductions, that in disciplines such as codicology and 
palaeography, increased trust in digital reproductions as source 
materials is currently reshaping education and research practice in 
the sense that the necessity of access to original documents is now 
questioned – digital representations are sometimes seen as suffi-
cient. In such a situation, the relation between primary and sec-
ondary documentation needs to be renegotiated in the field of 
cultural heritage digitisation. In order to contribute to such nego-
tiation, and secure the value of authenticity in whatever documen-
tary form is used as scholarly source material, one possible point 
of departure is to look at the most common digitisation strategies 
in libraries and museums, whether it concerns singular documents 
or full document collections. Two such strategies stand out, both 
as practices and subjects for scholarly debate; mass digitisation, 
and critical (sometimes called “slow”) digitisation (Dahlström 
2010; Dahlström, Hansson & Kjellman 2012; Prescott & Hughes 
2018). Both are well covered in the literature, but only rarely has 
the question of authenticity been in focus.  

Today, mass-digitisation is an expressed goal primarily in librar-
ies and library systems, where increased access has been the stand-
out legitimacy for costly digitisation projects. A good example of 
this is the Swedish library strategy, presented to the Swedish gov-
ernment in 2019, stating the ambition that “Sweden should, dur-
ing a ten years period, digitise most of what has been published 
in the country” (National Library of Sweden 2019, 21. Transl. by 
author). An idealistic vision, certainly, but also a trope nurtured 
in certain parts of the library sector. Otherwise, the most obvious 
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example of mass digitisation is the Google Books project, where 
Google in 2004 teamed up with five large research libraries, 
among them Harvard University Library and Bodleian Library in 
Oxford with the promise to digitise all their books. In the process 
of mass digitisation, the individual book or document is not im-
portant in itself. Focus is kept on access to content and the orig-
inal documents are reproduced with sometimes rather brute and 
damaging methods. Questions concerning the long-term value of 
Google Books was raised early on by Robert Darnton, who even-
tually came to be part of the project as appointed Head of Har-
vard University Library in 2007. He has summarised a critique of 
the approach taken by Google in eight points, whereof two are of 
special interest in our discussion of authenticity (Darnton 2009, 
33–41). As access to content is the guiding light of mass digitisa-
tion, the source of the digital reproductions is more or less insig-
nificant, not only in regard of what actual copy of a certain book 
is being digitised, but also to the extent of media forms as such; 
for instance, microfilm copies of printed materials can be used as 
well as the originals. Such secondary re-mediation, were micro-
film stands as a kind of intermediary form between the digital re-
production and the original document, has been the basis of sev-
eral prominent digitisation projects, such as Early English Books 
Online, and Svenska dagstidningar, consisting of digitised Swe-
dish newspapers published between 1734 and 1906. Both of these 
projects have been subject of scholarly analysis, showing severe 
problems in accuracy of optical reproduction due to deteriorating 
microfilms, lack of bibliographical awareness, and undefined 
provenance (Mak 2014; Jarlbrink & Snickars 2017).  

The second point of critique of mass-digitisation relevant here, 
as formulated by Darnton, concerns the absence of editorial 
scholarship, and the characteristics of the digitised books both in 
terms of physicality (size, smell), or versionality, as there is rarely 
one single edition of older printed books that is the “definitive” 
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version. This is a core research subject in editorial and biblio-
graphical scholarship, but as Darnton so amply puts it, “Google 
employs thousands of engineers, but as far as I know, not a single 
bibliographer” (2009, 38). A similar critique is formulated from a 
French perspective by Lucien Polastron, arguing that mass-digit-
isation initiatives neglect the bibliographical integrity of the digit-
ized objects, be they printed books or other materials in the Na-
tional Library of France (Polastron 2006). 

These points of critique are crucial for our understanding of 
the value of digitisation as cultural technique in Briet’s sense, and 
the capability of digitised cultural heritage documents to not only 
reproduce the original in a way that may be described as faithful 
or trustworthy, but furthermore provide an analytic practice in 
themselves, thus creating scholarly opportunity for authentication 
and enhanced understanding of the documents digitised as well 
as the context in which they were made and meant to function. 
Mass digitisation is of value in terms of increased public access to 
certain kinds of materials, but only rarely so for scholarship in the 
sense of providing new insights to original materials or establish-
ing a relation to the original document or artefact that meets the 
needs for authenticity in the sense that the original’s characteris-
tics are reproduced in a trustworthy way. Disregarding the value 
of the original has further created some interesting spin-off phe-
nomena, such as publishers printing the copies digitised by 
Google, and selling them as new editions of old books. For in-
stance, my own printed copy of Ernest Cushing Richarson’s li-
brary science classic Classification: Theoretical and Practical, from 
1901, contains a provenance stamp on its colophon, indicating 
the book’s belonging to “Harvard College Library: from the li-
brary of Ernest Lewis Gay, June 15, 1927”, as well as marginalia 
and several underlinings in the text, done by eager readers over 
the years. It is printed by Nabu, a publisher specialised in selling 
reprints of no longer copyright protected materials taken directly 
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from Google Books. Lewis Gay himself was a renowned librarian 
and collector of manuscripts in Boston, who gained some prom-
inence through his collection of manuscripts by poet and play-
wright John Gay, most famous for his Beggar’s Opera, premiered 
in 1728. The point of provenance in the Nabu reprint does, how-
ever, nothing for the value of Richardson’s work, despite its avail-
ability through the digitisation efforts of Google, nor does it in-
crease the value or authenticity of the digitised reproduction be-
ing printed.  

Turning instead to the variety of alternative practices such as 
critical digitisation, it is first of all important to emphasise that 
they stand in no opposition to mass-digitisation – they have other 
aims and approaches, that differ from mass-digitisation in a num-
ber of ways; focus is on individual documents or limited collec-
tions being reproduced with a high degree of technical profi-
ciency, with the explicit ambition to enhance our knowledge and 
understanding of the original document. They are often costly 
scholarly projects in themselves, bringing together not only schol-
ars from relevant disciplines, but also professionals such as librar-
ians, museologists, photographers and web-technicians (Matusiak 
2016; Martinez 2019). Mostly, these kinds of projects require sub-
stantial funding and strong institutional support, not just in terms 
of providing originals, but as active partners and sources of legit-
imacy for a claimed authenticity of not just the digitised original, 
but of the relationship between that original and the digital repro-
duction as well. To talk of “digital reproduction” in critical digit-
isation may at times be perceived as reductive; the scholarly ap-
proach to the process leaves the purely mimetic relation between 
the original and digital representation, while instead promoting 
one based on an idea of authentication, and indeed, the “aura” of 
the original transferred into the digital realm in an expression of 
ekphrastic hope. To put it simple, the document or artefact that 
is being digitised matters. A number of such projects have gained 
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international recognition, some of which are; Codex Sinaiticus, 
bringing together fragments of the earliest known complete 
Christian bible; Codex Gigas, or “The Devil’s Bible”, the 13th cen-
tury manuscript being, in terms of size, the largest of its kind in 
the world, held at the National Library of Sweden in Stockholm; 
and British Library’s gathering of manuscripts, textiles and ar-
chaeological artefacts from Dunhuang, and archaeological sites 
along the ancient Silk Road in The International Dunhuang Pro-
ject: the Silk Road Online. Others, such as the Swedish Manu-
scripta project are, although perhaps less spectacular, parts of a 
growing body of scholarly edited digitisation projects where keys 
of bibliographical provenance are actively developed to establish 
explicit links between original documents and their digital repre-
sentations.  

The Manuscripta project is a catalogue of digitised medieval 
and early modern manuscripts kept in ten Swedish libraries, ar-
chives and museums. The project is funded by a number of na-
tional institutions and scholarly funding agencies, such as the 
Foundation for Humanities and Social Science Research, and The 
Royal Swedish Academy of Letters, History and Antiquities. It 
consists of two main digital collections, created through co-loca-
tion; one with Greek manuscripts, and one with Swedish manu-
scripts. At the time of this writing the former holds 130 items, 
and the latter 233. Apart from each manuscript being meticu-
lously photographed, with the option of zooming in and out, fo-
cusing on physical details in every part of the document, it also 
attributes each manuscript with (where possible) detailed infor-
mation under the headings “Content”, “Physical description”, 
“History (origin, provenance, aquisition)”, “Bibliography”, and 
“Metadata”. Here, it is primarily two last categories that interest 
us. Bibliographical information and metadata are here used not 
only to meet demand for openness and transparency, but to func-
tion as means to position the manuscript in two distinct temporal 
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contexts – one historical and one contemporary. Let me illustrate 
with an example: a 15th century parchment manuscript of the 
epistles of St. Paul, (https://www.manuscripta.se/ms/100080).  

The original manuscript is today held by the University of 
Gothenburg Library. It consists of 261 pages, with a written area 
on each page sized 77x53 mm. The bibliographical section of the 
Manuscripta record provides this manuscript with eight biblio-
graphical mentions between years 1823 and 2000. Two of these 
are digitised within the Manuscripta project, and linked from the 
manuscript, among them the oldest, Biblisch-Kritische Reise, by Au-
gustin Scholz, published in Leipzig 1823 (https://www.manu-
scripta.se/bibl/100226). In this, he mentions the epistle manuscript 
as part of the catalogue of Biblioteca Estense in Modena, Italy, 
commenting on the quality and the origin of the manuscript: “Sie 
sind sehr gut und correct, wahrscheinlich für die konstantinopoli-
tanische Kirsche geschrieben, ihr Text weicht von dem konstan-
tinopolitanische selten ab” (p. 77). At the time of Scholz’ visit to 
the Modena library, the manuscript was still there – it was brought 
to Gothenburg through purchase in 1907. The metadata section 
of the epistle manuscript creates a very different context, rooting 
it in a scholarly defined digital environment, through both de-
scription and placement of its digital representation. It contains a 
statement of responsibility, naming the persons in charge of the 
digitisation process as well as the primary funding agency, here 
the Foundation for Humanities and Social Science Research. It 
also provides document identifiers, both “internal” and “exter-
nal”. Internal identifiers are the explicit XML code for the record, 
and The International Image Interoperability Framework (IIIIF) 
Manifest code, used for the image capture of the manuscript it-
self. This is crucial information concerning the actual digitisation 
process, and the choices made therein. The external identifier in 
this example is a Diktyon ID (17333), placing the manuscript 
within the European Union’s Pinakes project, collecting entries 
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to digitised Greek texts and manuscripts from a large number of 
libraries, archives and museums, along with special digital re-
sources, such as biblical paratext analysis, thus creating a unified 
repository of this specific cultural heritage segment. 

The Manuscripta example is interesting in many ways, not least 
in relation to the concept of authenticity as problematised by Sha-
ron Adam, as she concludes that,  

[c]ollective metadata that captures the preservation and au-
thentication events of an object can serve as demonstrations 
of authenticity and attestation that the repository followed a 
customary set of procedures based on best practices in the 
field (2010, 602).  

Let me, however, leave the individual example, and instead 
broaden the scope somewhat in a final return towards the con-
ceptual; authenticity as the quality of being real or true. In a dis-
cussion on digitisation and provenance of works of art, McKenzie 
Wark reverses Suzanne Briet’s assertions:  

[W]hat is most interesting about the relation between art and 
information is the reciprocity between art as rarity and infor-
mation as ubiquity. It turns out that ubiquity can be a sort of 
distributed provenance, of which the work of art is a deriva-
tive (2017, 104).  

This is a thought that is possible to apply also on manuscripts and 
other cultural heritage documents and artefacts, and it has conse-
quences. With critical digitisation processes, it seems possible to 
establish a sense of authenticity that goes two ways. In one direc-
tion, the respect for the original in the digitisation process is such 
that the representational function of the digital image, or con-
struct, is possible to use as a replacement of a sometimes fragile 
or geographically scattered document. In another direction, the 
institutional authority of documents treated within the framework 
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of critical digitisation creates what may be seen as an autonomous 
authenticity based not only in the relation to the (fixed) original, 
but to politically initiated efforts of creating a distinct digital cul-
tural heritage, where (fluid) digitised objects through metadata 
transparency transforms into born digital objects, relating directly 
to the originals, while still exposing a substantially different mean-
ing. This is seen, specifically, in (a) objects that are being institu-
tionally re-contextualised into new, virtual collections, such as 
Manuscripta and Pinakes, and (b) singular objects that are 
brought together into a virtual whole from physical fragments 
that are geographically and institutionally scattered – Codex Sina-
iticus is a good example of this. What is seen here is a reversal of 
the relation between primary and secondary documentation, as 
discussed by Briet. In her case, the original object, the antelope 
(or the epistle manuscript), gave rise to numerous derivative types 
of documentation – descriptive, analytical and evaluative. The 
role of bibliography was to distance the object from its original 
environment (natural habitat, role in religious cult), and formulate 
the object as a document in an institutionally defined collection 
of documents. The original object does not need authentication, 
but the institutionalised version of it does. What Manuscripta dis-
plays echoes McKenzie Wark in that for most scholars, “[t]he 
copy not only precedes but authenticates the original” (2017, 100. 
Italics in orig.). This authentication process shows itself in two 
ways. Firstly, the photographic quality of the original document 
is of such standards that it creates access to the document in a 
way that would be hard to achieve even with the original at hand. 
Record paradata and photographic detail helps the scholarly user 
to look for details and incongruities that may be hard to discover 
through physical inspection. Secondly, the original takes on the 
role as a kind of documentary derivative. The Manuscripta record 
uses bibliographic history to establish provenance, not only in the 
traditional archival sense, but also through use of explicit 
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metadata and, perhaps even more interesting, by establishing the 
history of mentions in bibliographies, themselves digitised. By of-
fering the scholarly user access tp the history of bibliographic de-
scription and analysis, an understanding of authenticity is directed 
both towards the original, in Briet’s sense, but also towards the 
digitised representation as such.  

Authentication of the digital representation takes on two di-
mensions, one technical and one institutional. Tecnically, the use 
of paradata and explicit metadata, such as XML and IIIF Manifest 
codes are of crucial importance, as discussed. Institutional au-
thentication displays a different kind of complexity, as it contains 
points of fixture along both a temporal and political axis. Along 
the political axis, re-contextualisation of the digitised original is 
defined by funding agencies which are paying, institutions holding 
the original, and provide the document(s), and a hosting institu-
tion which provides access to users, and maintains the project’s 
position in relation to other digitisation projects, their hosting in-
stitutions, funding agencies, et cetera. Along a temporal axis, au-
thentication is achieved by explicit reference, and access to, ana-
lytical bibliographical treatment, placing the original document in 
a collection genealogy by means of hosting institutions and fund-
ing agencies, up until the point where the digital representation is 
created, thus providing the bibliographical treatment equivalent 
(the technical dimension) of the digitised document in its new en-
vironment. This brings attention to aspects of the original much 
in line with those traditionally dealt with in analytical bibliog-
raphy, but now with new tools, which is why the digitised biblio-
graphical mention of the St. Paul Epistulae by Scholz from his visit 
to the Biblioteca Estense in 1820 becomes an important part of 
the digital representation of the epistles manuscript as such. By 
developing scholarly, critical digitisation principles, re-contextu-
alising the individual document into a contemporary documen-
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tary understanding of a cultural heritage pronunciation made pos-
sible by digital technologies, the aura of authenticity may be re-
stored, perhaps not only in the original as Walter Benjamin 
claims, but in some sense, in the digital representation as well, 
thus enabling us to look into the past and the future at the same 
time. It begs the question; instead of trying to catch the antelope, 
can we let it run free? 

Digitisation Projects Mentioned in the Text 
Codex Sinaiticus: http://www.codexsinaiticus.org/en/ 
Codex Gigas: https://www.kb.se/in-english/the-codex-gi-

gas.html 
Early English Books Online: 

https://quod.lib.umich.edu/e/eebogroup/ 
The International Dunhuang Project: the Silk Road Online: 

http://idp.bl.uk/ 
Google Books: https://books.google.com/ 
Manuscripta: https://www.manuscripta.se/ 
Pinakes: textes et manuscrits grecs: https://pinakes.irht.cnrs.fr/ 
Svenska dagstidningar: https://tidningar.kb.se/ 
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Digital Archaeology of Death and Burial  

Using 3D Reconstruction, Visualization and Simulation 
to Frame Past Experience 

Hayley L. Mickleburgh, Liv Nilsson Stutz & Harry Fokkens 

Introduction 
The study of burials has a long and important history in archae-
ology. The analysis of the human remains, the burial feature, and 
the artefacts placed with the dead, has been crucial for the devel-
opment of archaeological theory and interpretation, from the es-
tablishments of the first chronologies in the 19th century to com-
plex issues in contemporary archaeology. The archaeological 
study of burials has always drawn on multiple disciplines, meth-
ods and theories, including, but not limited to, biological anthro-
pology, cultural anthropology, ritual theory, social theory, molec-
ular biology, taphonomy, chemistry, etc. Through the physical re-
mains of the dead, archaeologists access information about the 
demography and health status of a population, including disabili-
ties, level of care, infectious diseases, physical activity, and mor-
tality profiles. These remains can also provide molecular infor-
mation about kinship, migration and diet. The grave structure it-
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self and the material items found with the dead allow archaeolo-
gists to propose interpretations of cultural practices relating to 
identities (including gender and age), the ritual response to death, 
social organization, and even dimensions of emotion and belief 
in the past. Today we see an emerging archaeology of death that 
through transdisciplinary approaches, i.e. an archaeology that 
combines these complex approaches not only in the analysis, but 
also in the very research design, aims to reconstruct the response 
to death in the past and places it within a complex cultural context 
(Nilsson Stutz 2016). We believe that 3D digital approaches have 
a central role to play in these developments. 

One of the most exciting approaches developed in mortuary 
archaeology over the past several decades is archaeothanatology 
(Duday 2009). Initially conceived in the 1970s under the name of 
Anthropologie “de terrain” (Duday et al. 1990) the approach com-
bines detailed observation and documentation of the position of 
the human remains during excavation, with knowledge in forensic 
science and taphonomy about how the human body decomposes 
after death in different contexts. Through the systematic collec-
tion of carefully documented case-studies, the approach has de-
veloped into a framework which allows the analyst to reconstruct 
details of what happened to the body from the moment of death 
to the moment of excavation. The approach has generated new 
and previously overlooked information and allowed us to recon-
struct mortuary practices in the past with more accuracy, but it 
has also made it possible to revisit and correct previously pro-
posed hypotheses. In addition, the focus on the handling of the 
body and the visualization of the unstable body, allows for a con-
nection to both ritual theory informed by practice theory (Bell 
1992) and sensory archaeology (Hamilakis 2015; Nilsson Stutz 
2019). By reconstructing what people in the past were doing with 
their dead, and what that may have looked and felt like, we not 
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only come closer to the past, but we can also connect the archae-
ological data to current interpretative frameworks grounded in 
social theory. 

Archaeothanatology was developed as an approach to use in 
the field at the moment of excavation and documentation. How-
ever, several projects have demonstrated that valuable and previ-
ously unknown information also can be gleaned also from the 
systematic application of this approach to the documentation (e.g. 
field drawings, field notes and photographs) of older excavations 
(e.g. Nilsson Stutz 2003; Peyroteo Sjerna 2016; Torv 2018). Ar-
chaeological excavations are destructive and the sustainability of 
an archaeology that relies solely on new excavations can be ques-
tioned (Bonnie 2011; Carver 2011; Cherry 2011; Demoule 2011; 
Nilsson 2011). We argue that archaeothanatology is a good exam-
ple of how the application of new analytical methods to high-
quality documentation from older excavations can yield new in-
formation and thus contribute to archaeological knowledge in a 
productive and non-destructive manner. However, applying a 
methodology that relies on 3D observations in the field situation 
to conventional 2D documentation has its limits. In this chapter 
we demonstrate how 3D digital tools augment the archaeothana-
tological analysis, and by extension provide new ways of framing 
past experiences of death and burial. We illustrate our findings 
with an archaeological case study in which we integrate the out-
comes of a traditional post-excavation archaeothanatological 
analysis with 3D digital reconstruction and simulations. 

Case Study 
The Late Neolithic/Early Bronze Age (2500–1700 BC) site of 
Oostwoud-Tuithoorn, West-Frisia, the Netherlands, consisted of 
two arable burial mounds which were first excavated in 1956 and 
1957 by Prof. Dr. A.E. van Giffen. The burial mounds revealed 
12 well-preserved human burials dating to three distinct episodes 
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of mound use: around 2450 BC, between 2300–2000 BC and be-
tween 1900–1700 BC. The excavations by Van Giffen in the 
1950s and subsequent excavations by De Weerd in the early 1960s 
left a very detailed archive of field documentation, although very 
little was published about the site at the time. Recent re-analysis 
of these data and materials from the site have demonstrated that 
Oostwoud-Tuithoorn is an important site for the understanding 
of Bell Beaker population mobility and genetics (Fokkens et al. 
2017; Olalde et al. 2018).  

Skeletons in mound II were found in flexed body positions on 
the side, and were mostly oriented east-west with the face directed 
south (considered typical for the Late Neolithic). Two skeletons 
were oriented north-south with the head towards the north. 
Mound I contained skeletons in extended supine position (con-
sidered typical for the Bronze Age). Missing and displaced body 
parts have been noted in some of the burials, raising the question 
whether secondary treatment of the human remains was prac-
ticed. While preservation can be ruled out as the cause for the 
missing body parts, other taphonomic processes such as plough-
ing of the site during the Early Bronze Age, and possibly loss dur-
ing excavation could have contributed (Fokkens et al. 2017).  

In order to examine and test the hypothesis of secondary funer-
ary treatment of the remains at Oostwoud-Tuithoorn, we used 
methods from archaeothanatology and 3D visualization and recon-
struction to re-analyse the original excavation data pertaining to the 
case study of a complex burial feature of an adult male (26–35 years 
old) in Mound II. Individual 228 was well preserved, and found 
buried partly supine, partly on his left side, oriented east-west, with 
the face directed toward the south. The right hand was found 
mostly in anatomical relation, positioned by the feet, together with 
the manubrium. The right clavicle, scapula and humerus were miss-
ing, along with the proximal parts of the right ulna and radius, but 
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there were no signs of cutmarks on the bones. The fracture sur-
faces of the right ulna and radius suggest recent damage, which 
may have occurred during excavation, which was done by day la-
bourers. The latter is supported by a photograph made during ex-
cavation (see below figure 2, third image from the top), where one 
can see the sharp cut of a shovel in the soil by the fragmented 
ends of the right radius and ulna. The fact that the right hand was 
found mostly in anatomical articulation, raises the question 
whether the entire right upper limb was removed during life, or 
post mortem, and if the latter, whether removal occurred shortly 
after death or after a period of time when the connective tissues 
had partly decomposed.  

Methods 
To compare the insights yielded by the different approaches, this 
study started with a separate archaeothanatological analysis of the 2D-
documentation of the excavation (photographs and drawings; figure 
2). In a second step, a 3D model of the burial was created, and the 
insights from the different approaches were then integrated. 

Principles of Archaeothanatology 
Archaeothanatology recognizes that the human body goes through 
a dynamic process of disintegration after death. Some of the 
changes are linked to natural processes of decomposition, while 
others are linked to the cultural treatment of the body after death, 
what we call mortuary practices. The approach allows the archae-
ologist to reconstruct in detail what happened to the body from the 
moment of death to the moment of excavation. By knowing the 
natural processes affecting the body under different circumstances, 
the goal of archaeothanatology is to separate these out, and identify 
in detail the processes that can be attributed to human action.  
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The approach proceeds analytically by detailed observations of 
the exact position of the bones at the time of excavation (includ-
ing their face of appearance and their relation to other bones). 
Technically, it relies on two fundamental principles: 

  
1. The relative chronology of the disarticulation of the 

joints (which will destabilize individual bones); and  
2. The subsequent movements of the disarticulated bones 

to obtain a stable position in the deposit. The range of 
the movements vary depending on a range of factors that 
all must be considered, including (a) How much empty 
space is available to move within? This depends on the 
context of the burial (filled-in burial or open space like a 
coffin or crypt) but can also be affected by additional 
voids created during the decomposition, as organic mate-
rial in or close to the body, decomposes (b) The nature of 
the surrounding sediment, which due to its character may 
fill in these voids at different speeds, and thus provide 
stability.  

 
This means that the bones that we excavate have all moved to some 
extent, and if we can retrace the movements of the bones, and sep-
arate out the natural processes, we can identify the processes linked 
to mortuary practices. Even minor movements can be diagnostic, 
and this is why it is so important to have detailed documentation. 

The diagnostic criteria for these interpretations were built up over 
time through systematic observation and publication as the ap-
proach was being routinely applied in French archaeology over the 
past several decades. This work has built a body of references relat-
ing to a relative chronology of the disarticulation of the human skel-
eton in different circumstances, and established criteria for the spa-
tial distribution of bones in specific burial types such as in coffins or 
wrapped burials. Insights have also been gained into the direction 
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and distance in which bones and body parts can move during the 
process of natural body decomposition. An intrinsic understanding 
has been developed of typical patterns that can be related for exam-
ple to specific body positions or the nature of the surrounding sedi-
ment. In recent years the approach has been enriched by experi-
mental studies testing these references, often to nuance some of the 
insights previously taken for granted, but also sometimes to call into 
question even some of the fundamental principles (Mickleburgh 
2018; Mickleburgh & Wescott 2018; Mickleburgh et al. 2018). This 
work is currently being developed and will have a significant impact 
on the approach in the coming years.  

When applying archaeothanatology to archival material the 
analysis relies on maps, drawings, photographs and field notes. 
Traditionally, the 3D information of these complex spatial rela-
tionships available in the field situation was “translated” into 2D 
information through drawings in scale 1:5, and textual and pho-
tographic recording of in situ human remains. The 3D component 
was added through the use of measurements of depths of certain 
point of the feature, but remained inferred and was not actually 
directly observable. This often meant that some relationships be-
tween the remains remained inaccessible or more difficult to as-
sess in detail, especially when the approach was used on older ar-
chive materials and older excavations with less detailed documen-
tation. Photos do not always reveal the detailed position of each 
bone, most often because burials tend to be documented at max-
imum exposure of the remains, but not always in subsequent lay-
ers, making the detailed observation of all osseous elements im-
possible. When working on older documents it is therefore crucial 
to account for which observations are possible, and which ones 
are not possible or conclusive. Ideally the analysis can be com-
bined with a study of the human remains, which can help answer 
certain questions, but this is not always possible.  
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The analysis proceeds by observations of each body segment 
with attention to each articulation and movement of the bones 
(including minor in situ rotations of individual bones). The ob-
servations of the exact position of the bones and the relationships 
between bones are detailed, and the quality of the analysis de-
pends on the quality of the documentation. The analysis then con-
siders the deposit as a whole and systematically considers a range 
of the aspects (table 1). 

It must be underscored that the results of the analysis are some-
times inconclusive. Absence of evidence is a significant factor 
when applying archaeothanatology to older documentation. 
However, when applying the archaeothanatology approach, such 
absences are made clear in the presentation of the analysis and 
therefore become possible to evaluate (something that is not al-
ways the case in traditional burial archaeology). 

3D Reconstruction, Visualization and Simulation 
Because of archaeothanatology’s heavy reliance on detailed spatial 
data, the quality of the analysis of old excavation documentation 
can potentially be significantly improved by new developments in 
3D technology. Thanks to the rapid development of affordable 
3D documentation tools, recording the spatial relation between 
in situ remains in the form of 3D models (i.e. digital replicas) has 
become a routine way to document archaeological features, in-
cluding human burials. The potential of 3D digital tools to en-
hance archaeothanatological research is great, since preserving 
the spatial and volumetric information of a burial facilitates re-
analysis or replication studies at a later date, and supports (open 
access) data sharing.  
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Table 1: O
verview of the basic principles of archaeothanatological analysis. 
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In order to generate digital replicas of the individual bones of the 
skeleton, we used the image-based modelling technique Structure 
from Motion (SfM), in which 3D data is computed based on a 
series of 2D images of an object (Westoby et al. 2012). Bones 
were photographed individually on a turntable and the resulting 
images were processed using Agisoft PhotoScan Professional 1.4 
software, in order to create 3D models of all well-preserved bones 
of Feature 228. Burial 228 was photographed from various angles 
during its excavation in the 1950s. These images could therefore 
be used as reference images to position the 3D bone models in 
their original spatial relation and configuration. 3D bone models 
were imported into Maxon’s Cinema 4D R20.059 Studio, a pow-
erful 3D modelling, animation and rendering application that al-
lows users to create or import 3D objects, which can be textured, 
lighted and animated using an extensive set of tools and real-
world physics. This allowed us to create a 3D reconstruction of 
the position of the bones in the burial feature upon excavation in 
the 1950s. The 3D animation features of Cinema 4D were then 
used to visualize the potential movements of body parts and 
bones during the processes of deposition, decomposition, and 
disturbance of the body and bones. The 3D reconstruction of the 
position of the bones provided us with the final or “B” position. 
To establish an “A” position (i.e. the bones in anatomical relation 
inside the freshly buried body), we used a fully rigged (i.e. animat-
able) anatomical reference model of an adult male human skele-
ton with soft tissue body volume developed by MotionCow (fig. 
1). In order to replicate, as closely as possible, the physical char-
acteristics of the young male buried in Feature 228, the anatomi-
cal reference model was scaled to the estimated height of this in-
dividual during life (169.9 cm ± 3.27cm; Veselka, 2016). The ref-
erence model was then placed in the body position “A”, which 
was established using traditional archaeothanatological analysis 
(see table 1). Using the reference model as a guide, the digital bone 



132 

replicas of individual 228 were subsequently manipulated and an-
imated individually from position A to position B in Cinema 4D. 
This method permitted continual inspection of the spatial relation 
of the bones. Animation of the (duration and sequence of) move-
ments of bones between these two positions (motion paths), al-
lowed us identify the sequence and trajectories of possible move-
ments (i.e. examine physically possible motion paths, without 
bones colliding and passing through each other).  

Results 

Post-Excavation Archaeothanatological Analysis 
The traditional post-excavation archaeothanatological analysis of 
individual 228 at Oostwoud-Tuithoorn allows us to get detailed 
insight into the mortuary practices and the taphonomic history of 

Figure 1. Right: The MotionCow anatomical reference model placed in the recon-
structed body position of burial 228. Middle: The burial position (“Position A”) of 
individual 228’s bones, reconstructed with the aid of the anatomical reference model. 
Left: The final position of individual 228’s bones, reconstructed based on the photo-
graphs taken during excavation of the burial in 1956. 
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the individual. The analysis confirms that this is a single primary 
burial. Overall, the skeleton is well articulated. The dramatic dis-

articulations that can be observed 
are all linked to post-depositional in-
terference and will be described in 
detail below. The body decomposed 
in a filled space since there is no 
movement of bones outside of the 
initial volume of the cadaver that 
can be linked to the decomposition 
process.  

The body was placed on the back 
with the head rotated to the left. The 
thoracic cage shows a minor transfer 
of the weight toward the left, which 
is indicative of a very minor rotation 
to the left of the upper part of the 
body. The right shoulder was 
strongly projected upward and sup-
ported in this forced position later-
ally by the wall of the grave feature 
(wall effect). The right arm was in 
abduction and the forearm flexed 
and in pronation, bringing the right 
hand to rest in front of the chest. 
The initial position of the left upper 
limb is unknown due to disturb-
ances that will be described in detail 
below. The lower part if the verte-
bral column presents its lateral right 
side, indicating a rotation of the 
lower part of the body to the left 
that is significantly stronger than 

Figure 2. Photographs of burial 
228 during excavation in 1956. 
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that seen for the upper part. This movement to the left also en-
gaged the lower limbs, which were moderately flexed at the hip 
and knee and rotated to the left.  

The most interesting aspects of this burial are linked to post-
depositional interferences. Some of these are most likely linked to 
the excavation itself. The location of a collection of six disarticu-
lated rib fragments and the first right metacarpal, to the left of the 
lower part of the vertebral column, is probably the result of col-
lection in the trunk area of the body and re-deposition during the 
excavation. Other movements took place when parts of the skel-
eton were still at least partially articulated and can therefore be 
broadly dated within a few years of the burial. These disturbances 
affect the right upper limb and shoulder girdle, and both lower 
limbs.  

The right scapula, clavicle and upper limb are all absent from 
their anatomically correct position. The sternum has moved up-
ward, to the right, and toward the back, and is positioned imme-
diately to the right of the upper portion of the thoracic vertebrae, 
and surrounded by the ribs of the right hemi-thorax. An articu-
lated segment of the right hand, and the fractured distal ends of 
the right radius and ulna present the anterior side lying in the area 
of the lower limbs. The disarticulated manubrium can be found 
immediately to the medial side of the hand, presenting the ante-
rior side. The articulated metacarpals of the left hand are posi-
tioned dorsal side upward over the thorax; the disturbance of the 
sternum and manubrium did not lead to their disarticulation. It is 
likely that the movement of the sternum occurred when the rib-
cage had already (partially) flattened due to natural decomposition 
processes, as displacement of the sternum while the ribcage re-
tained its original volume would have created space into which 
the metacarpals of the left hand could have moved once the rib-
cage and left hand fully decomposed. 
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Disturbance has also affected the pelvic girdle and lower limbs. 
The pelvis is fragmented and difficult to observe in detail. The 
bones of the lower right limb are partially fragmented (the right 
femur is fractured and the proximal end is missing, the right fibula 
is fractured in half, and the distal right tibia is missing) and disar-
ticulated, with the exception of the foot which is relatively well 
articulated. For the lower left limb, we note similar disturbances. 
The left femur is still articulated with the fragmented pelvis and 
presents its medial side, but the left tibia is disarticulated from the 
femur, fibula and foot, and has rotated laterally, presenting its 
posterior side. The left fibula is disarticulated and laterally dis-
placed, and rotated presenting the posterior surface. Some of the 
bones of the left foot are present but the segment is disarticulated 
and the bones are scattered and difficult to observe in detail. 

From the positions of the bones it appears that some interfer-
ing agent has affected the right side of the body, which is also the 
part of the body that due to the position of the body in the grave 
feature, would have been elevated and therefore somewhat more 
vulnerable to surface work, for example ploughing. We further 
note that the disturbance has taken place at a moment when the 
skeleton was only partially disarticulated. Some joints appear to 
have been very well preserved, in particular those of the right 
fore-arm and hand which have been moved over one meter with-
out disarticulation, as well as the left forearm and hand. Other 
bones, like the scapula and clavicle, were loose enough to detach 
but only after having affected bones in the vicinity (in particular 
the sternum which seems to have been dragged to the right, which 
is the opposite direction of the expected movement resulting 
from natural decomposition in a body slightly rotated to the left).  

In summary, the post-excavation archaeothanatological analy-
sis has identified a number of movements of bones throughout 
the skeleton, some of which are related to the natural decompo-
sition of the body in a closed burial environment, and others 
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which are associated with disturbance(s) of the body before com-
plete decomposition of the connective tissues. Disturbance(s) oc-
curred in those parts of the body that were most elevated, i.e. 
closest to the surface, suggesting activities associated with land 
and soil management may have been the cause. There appears to 
be some degree of directionality in the displacement and damage 
to different elements of the skeleton, and the overall configura-
tion and appearance of the disturbances suggests that they oc-
curred at a single point in time during decomposition of the body. 
These observations provide us with a hypothesis for the events 
which led to the final position of the bones of burial 228. To-
gether with the ubiquitous presence of prehistoric plough marks 
around the burials at Oostwoud-Tuithoorn, the observed bone 
displacements suggest that disturbance of the body may have oc-
curred during ploughing of the area within a few years of the bur-
ial of the deceased. This hypothesis was already tentatively put 
forward in an earlier analysis of the burial and its surroundings, 
prior to archaeothanatological analysis (Fokkens et al. 2017).  

Simulation of Bone Movements 
In order to test this ploughing hypothesis, a simulation of bone 
movements using 3D animation was carried out. The first step 
was to animate the movements between position A and B of each 
individual bone along the shortest possible motion path. Move-
ments were timed and played simultaneously. This allowed us to 
identify physically impossible movements and movement paths, 
i.e. movements that would not be possible considering gravity or 
directional force, or movements along paths which led to inter-
secting of bones. For each individual bone and its motion path 
we examined how timing and speed of the movement would af-
fect the path and the potential for impossible movements. The 
movements associated with the natural decomposition of the 
body and the movements associated with the disturbance were 
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visualized separately by assigning the affected bones a different 
colour. 

Taking the motion path of the bones of the lower left limb as 
an example, we can see that the shortest motion path calculated 
by Cinema 4D for the movement of the left tibia is illogical, since 
the rotation is not consistent with the directionality of overall 
bone displacement within the soil matrix. The rotation direction 
of the shortest motion path calculated by Cinema 4D is therefore 
unlikely, and the opposite direction of rotation was chosen for 
the reconstruction (fig. 3). The final position of the left tibia, rest-
ing on the right distal femur and proximal tibia shows that the 
movement of the latter two bones to their final position must 
have occurred prior to the movement of the tibia. Simultaneous 
movement of these three bones during simulation led to inter-
secting of the bones that would be physically impossible in the 
real world (fig. 3). The final resting position of the right distal 

Figure 3. Left and middle: Reconstructed rotation direction of the left tibia. Right: 
Intersecting of digital bone replicas, demonstrating that simultaneous movement would 
not have been possible.  
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femur and proximal tibia, in generally articulated relation, is con-
sistent with displacement as a result of natural processes of body 
decomposition, occurring prior to the disturbance of the left tibia. 
Furthermore, the reconstruction of motion paths indicates that 
the displacement of the left tibia and left fibula must have oc-
curred simultaneously, since analysis of the motion paths revealed 
that movement of either of the bones individually before the 
other led to intersection of the 3D bones models in digital space. 

Analysis of the motion paths of each individual bone and all 
bones in conjunction in this manner led to the creation of an ani-
mated simulation of the sequence, timing, and trajectories of bone 
displacements in burial 228. The full reconstruction of the spatial 
relation of the bones of burial 228 in both position A and position 
B, as well as the animated simulations of bone movements can be 
viewed online at https://play.lnu.se/media/t/0_h5uw04gs. The 
animation visualizes in red the displacement of the skull, upper 
left limb, left femur, right distal femur and proximal tibia moving 
in general downward direction, which is the result of decomposi-
tion of the soft tissues and “settling” of the bones in the burial 
pit. The skull also moves slightly in westerly direction (i.e. toward 
the feet), which is commonly seen in burials where the head is 
slightly elevated and the decomposition and flattening of the 
thorax area creates space into which the skull is able to move. The 
left tibia and fibula, followed by the right fibula, a fragment of the 
right ilium, the sternum body, and finally the manubrium and the 
distal right ulna and radius (visualized in blue) are seen moving as 
a result of the disturbance of the burial. These movements take 
place after (at least partial) flattening of the ribcage, and after the 
downward displacement of the bones in the lower right limb, but 
before complete decomposition of the connecting soft tissues of 
the body. 
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Discussion 
The ability to reconstruct 3D information from 2D excavation 
data opens up a range of possibilities to re-analyse old excavation 
documentation. Reconstructed 3D models of human burials al-
low for non-destructive analysis of the spatial relation of bones, 
and provides a means to study the taphonomic history of individ-
ual burials which were not recorded in 3D. While the spatial rela-
tion and difference in depth of the individual bones is difficult to 
interpret when examining the photographs of burial 228 taken 
during excavation, the 3D reconstruction and animation of bones 
from position A to position B clearly visualizes the areas of the 
body that are most affected by the disturbance as identified in the 
archaeothanatological analysis. Both the motion paths we recon-
structed and the traditional archaeothanatological analysis identi-
fied directionality of the disturbing force which led to the fractur-
ing and displacement of large portions of the skeleton. The direc-
tionality of displacement of the tibia – toward the east – is con-
sistent with the fracturing and displacement of the right fibula, as 
well as the displacement of the left fibula. The displacement of 
the sternum shows the same directionality. Together with the ab-
sence of the right proximal femur, the right distal tibia, large por-
tions of the pelvis and the majority of the upper right limb, as well 
as the disarticulation of the left foot bones, these displacements 
suggest a single disturbance of the burial took place in west to 
east direction to the minimal depth of the elevated portions of 
the supine, partly flexed body. The simulation provided additional 
information on the sequence of individual bone movements and 
identified bones that moved simultaneously, lending further sup-
port to the interpretation of a single disturbance event in which 
force was applied in west to east direction. The timing and se-
quence of the bone movements based on the reconstructed mo-
tion paths also supports the archaeothanatological interpretation 
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that the body was in a state of partial decomposition at the mo-
ment the disturbance occurred, allowing certain areas of the body 
to maintain anatomical articulation, while others had disarticu-
lated naturally or became disarticulated due to the external force 
applied to the body. The disturbance of the body shows a path of 
destruction through the burial which is consistent in width and 
force with a simple and light scratch plough (or ard plough), 
known to have been used in this period (Fokkens 1998). 

Virtual reconstructions and simulations provide an important 
way to test hypotheses and speculations through visualization of 
potential scenarios (Ferdani et al. 2020). The archaeothanatologi-
cal analysis in conjunction with the motion paths we recon-
structed and the resulting simulation of bone movements in burial 
228 were examined in the light of the hypothesis that ploughing 
of the area on and around the burial mounds at Oostwoud-Tu-
ithoorn, relatively shortly after burial of the individual (i.e. within 
a few years). Overall, the interpretation put forward, that the in-
terference with the decomposing body was linked to the plough-
ing of the soil is consistent with our findings. In this scenario, the 
plough, moving in west to east direction, first disarticulated and 
scattered the bones of right foot, then caught on the left tibia and 
fibula – moving them eastward – and subsequently impacted the 
distal right tibia, proximal right femur and the pelvis, leading to 
fracture of these bones. The absence of part of these bones may 
be due to them having been dragged to the surface by the plough 
and collected by the person ploughing. In the last part of the west 
to east trajectory of the plough, the tip of the plough likely caught 
the right clavicle, scapula and humerus (which were positioned 
slightly elevated), and due to adhering soft tissues was able to de-
tach the entire right upper limb and the manubrium. During this 
movement, the sternum body was displaced from its anatomical 
position. The upper right limb, which was still in partial articula-
tion, was redeposited along with the manubrium at the feet of the 
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individual. Since only the distal portions of the right ulna and ra-
dius and an articulated section of the right hand were recovered 
during excavation, it remains unclear whether the upper right 
limb was redeposited in its entirety, or only a part of it. The frac-
ture surfaces of the ulna and radius suggest that the damage was 
recent, and occurred during the shovel excavation by day labor-
ers. Some bones, which may have been redeposited after plough-
ing, may have gone unrecognized during excavation and may have 
been lost. We emphasize that while this scenario is consistent with 
our findings from archaeothanatological analysis as well as virtual 
reconstruction and simulation, this does not mean that other pos-
sibilities can be completely ruled out. 

Our case study confirms that using 3D reconstruction, visuali-
zation and simulation as an integral part of the interpretative pro-
cess can enrich our understanding of the archaeological record 
and past experiences (Ask 2012; Ferdani et al. 2020). In addition 
to adding new data and providing a more secure interpretation, 
this work also allows us to better visualize what actually happened 
in the past, and it more broadly allows us to access the dimension 
of lived experience in the past. The archaeothanatological analysis 
is grounded in an understanding of the processes of decay and 
decomposition, aspects of death that we as a culture tend to hide, 
and that often are not directly visible in the archaeological record. 
In the past, however, it is possible that these processes were cen-
tral to how death was handled, experienced and understood. The 
sensory experiences of death during this period were not limited 
to the skeletal remains we as archaeologists can see today, but 
included visual, olfactory, and tactile experiences that engaged the 
dead body, perhaps also during the course of its decomposition 
and disintegration. These insights allow us to understand the dis-
turbance that we attribute to the act of ploughing through burial 
228 of Oostwoud-Tuithoorn in a new way. The analysis and the 
animation allow us to visualize how the man was laid to rest, 
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shortly after death in a pit that was immediately filled in with sed-
iment in an area regularly used for burial and marked by monu-
mental mounds. A few months to years later, somebody walked 
across this same area behind a simple scratch plough that slowly 
broke ground, bringing dark fertile soil to the surface. At one 
point perhaps, the plough caught something, its motion forwards 
interrupted for a brief moment – and once it moved forward 
again it brought with it the entire arm of a dead body, still articu-
lated and held together by soft tissue, including desiccated skin. 
The arm, including the shoulder, followed the plough up to the 
surface and then parts of it were redeposited in the soil, at the 
level of the feet of the burial. We cannot be completely sure if the 
anatomical elements were tucked in intentionally, or simply cov-
ered over in the process of ploughing. How can we understand 
the act of disturbance of this grave? Was this intentional – a case 
of disrespect for the dead? Was it an unexpected mistake, an un-
intended disturbance by somebody who did not know the grave 
was there? Or, are there reasons to believe that this event was part 
of intentional practices? Given the concentration of both plough 
marks and burials in the area clearly marked by burial mounds, it 
is difficult to think that the disturbance of the subsurface was un-
intentional, especially given that it would have occurred within 
years of the original burial when the memory of the use of the site 
would very likely be preserved. We also rule out the hypothesis 
that this is an aggressive act of destruction. The entire area is filled 
with plough marks that appear to often follow the contours of 
the mounds, tying the use of the land for ploughing to an aware-
ness of the presence of the mounds and the dead within them. 
Instead we propose that the activities of ploughing and mortuary 
ritual were not mutually exclusive but can be understood as part 
of the engagement with the place in a world where ritual and cos-
mology was inseparable from economic activities like agriculture. 
We can imagine a scenario of two persons working the land: one 
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controlling the plough, the other sowing the freshly opened fur-
rows. The sudden appearance of a disembodied arm led to a con-
scious decision to rebury without further disturbing the body, fol-
lowed by continuation of working the land. The analysis of the 
burial and the engagement with the body that is made possible by 
archaeothanatology and animation allows us to visualize what this 
event and such practices might have been like and come closer to 
the lived experience. 

References 
Ask, C. (2012). Interpreting in 3D – Employing 3D Modeling in Field 

Archaeology from Research and Public Communication Perspectives 
(Master’s Thesis). Lund: Department of Archaeology and An-
cient History, Lund University. 

Bell, C. (1992). Ritual Theory, Ritual Practice. Oxford: Oxford Uni-
versity Press. 

Bonnie, R. (2011). Haven’t we dug enough? Excavation in the 
light of intergenerational equity. Archaeological Dialogues, Vol. 
11 (1), 48–58.  

Carver, G. (2011). Reflections on the archaeology of archaeolog-
ical excavation. Archaeological Dialogues, Vol. 11 (1), 18–26. 

Cherry, J. (2011). Still not digging, much. Archaeological Dialogues, 
Vol. 11 (1), 10–17. 

Demoule, J. - P. (2011). We still have to excavate, but not at any 
price. Archaeological Dialogues, Vol. 11 (1), 5–10. 

Duday, H., Courtaud, P., Crubézy, E., Sellier, P., & Tillier, A. M. 
(1990). L’Anthropologie de terrain: reconnaissance et inter-
prétation des gestes funéraires. Bulletins et Mémoires de la Société 
d’Anthropologie de Paris, 2, 29–50. 

Duday, H. (2009). The Archaeology of the Dead: Lectures in Archaeo-
thanatology. Oxford: Oxbow Books. 

Ferdani, D., Demetrescu, E., Cavalieri, M., Pace, G., & Lenzi, S. 
(2020). 3D modelling and visualization in field archaeology: 



144 

from survey to interpretation of the past using digital technol-
ogies. Groma, 4, 1–21.  

Fokkens, H. (1998). Drowned Landscape: The Occupation of the West-
ern Part of the Frisian-Drentian Plateau, 4400 BC–AD 500. Assen: 
Uitgeverij Van Gorcum. 

Fokkens, H., Veselka, B., Bourgeois, Q. P .J., Olalde, I., & 
Reich, D. (2017). Excavations of Late Neolithic arable, burial 
mounds and a number of well-preserved skeletons at Oost-
woud-Tuithoorn: a re-analysis of old data. Analecta 47, 95–
150. 

Hamilakis, Y. (2015). The Archaeology of the Senses. Human Experi-
ence, Memory and Affect. Cambridge: Cambridge University 
Press.  

Mickleburgh, H. L. (2018). Actualistic experimental taphonomy 
of inhumation burial. In: Barone, P. M. & Groen, W. J. M. 
(eds.), Multidisciplinary Approaches to Forensic Archaeology. Cham: 
Springer, 105–114. 

Mickleburgh, H. L., & Wescott, D. J. (2018). Controlled experi-
mental observations on joint disarticulation and bone dis-
placement of a human body in an open pit: implications for 
funerary archaeology. Journal of Archaeological Science: Reports, 20, 
158–167. 

Mickleburgh, H. L., Klinkenberg, M. V., & Gluschitz S. (2018). 
Understanding human taphonomy through actualistic experiments and 
3D modelling. TaphosNomos taphonomy conference, UCLAN 
Preston, UK. (Paper presentation, November, 2018) 

Nilsson, B. (2011). Archaeology and the unstoppable excavation 
machine: a Swedish point of view. Archaeological Dialogues, Vol. 
11 (1), 26–29. 

Nilsson Stutz, L. (2003). Embodied rituals and ritualized bodies: 
tracing ritual practices in Late Mesolithic Burials, Vol. 46. Lund: 
Lund University. 



145 

Nilsson Stutz, L. (2016). Building bridges between burial archae-
ology and the archaeology of death: where is the archaeologi-
cal study of the dead going? Current Swedish Archaeology, 24, 
13–35. (Key note article with reply, same issue, 71–78).  

Nilsson Stutz, L. (2019). Sensing death and experiencing mortu-
ary ritual. In: Day, J. & Skeates, R. (eds.), Routledge Handbook of 
Sensory Archaeology. New York: Routledge, 149–163.  

Olalde, I., Brace, S., Allentoft, M. E., Armit, I., Kristiansen, K., 
Booth, T. & Altena, E. (2018). The Beaker phenomenon and 
the genomic transformation of northwest Europe. Nature, 
555, 190–196. 

Peyroteo Stjerna, R. (2016). On Death in the Mesolithic: Or the Mor-
tuary Practices of the Last Hunter-Gatherers of the South-Western Ibe-
rian Peninsula, 7th–6th Millennium BCE. (Doctoral dissertation), 
Uppsala: Department of Archaeology and Ancient History, 
Uppsala University. 

Torv, M. (2018). Persistent Practices: A Multi-Disciplinary Study of 
Hunter-Gatherer Mortuary Remains from c. 6500–2600 cal. BC, Es-
tonia. Kiel/Hamburg: Wachholtz Verlag /Murmann Publi-
shers.  

Veselka, B. (2016). Fysisch antropologische analyse van het menselijk 
skeletmateriaal uit Oostwoud (Report). Leiden: Faculty of Archae-
ology, Leiden University. 

Westoby, M., Brasington, J., Glasser, N., Hambrey, M., & Reyn-
olds, J. (2012). “Structure-from-Motion” photogrammetry: a 
low-cost, effective tool for geoscience applications. Geomor-
phology, 179, 300–314.





147 

Honor Culture and Islam in Swedish 
Public Discourse 

An Example of How Computer-assisted Methods May 
Facilitate Humanistic Research 

Jonas Svensson 

Introduction 
The aim of this chapter is to provide an example of how even lim-
ited application of computer-assisted methods in the collection and 
organization of data may benefit humanistic research. It will hope-
fully show how certain, often time-consuming and cumbersome, 
processes necessarily involved in such research, including organiz-
ing material and selecting areas for more focused attention, may be 
considerably facilitated by the use of computer power.  

The is a larger research framework that analyses a contempo-
rary Swedish public discourse on “hederskultur” and the place of 
Islam as a religious tradition within that discourse. The word 
“hederskultur” may be literally translated into English as “honor 
culture” or “culture of honor”, but the connotations of former, 
at least in a Swedish context, are somewhat different than those 
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of the latter. In an international, academic context of the human-
ities and the social sciences, “honor culture” or “culture of 
honor” is widely employed to signify a set of beliefs and practices 
in which the social status, of an individual or a group of individ-
uals is determined by the reputation they have in relation to pre-
vailing norms. The norms in question may vary, and change over 
time (see e.g. Appiah 2010, Nisbett, 2018, Sommers, 2018).  

“Hederskultur” in contemporary Swedish public discourse, 
however, has a more limited meaning. First, it is usually reserved 
for beliefs and practices alien to beliefs and practices otherwise 
dominant in Swedish society. Second, it is mainly associated with 
immigrant communities, and in particular immigrant communi-
ties with a Middle Eastern background. Third, it is closely tied up 
with a particular set of norms concerning gender relations and 
sexuality, and a social control of young women by (prototypically) 
male relatives. This is of course a simplified and crude character-
ization, but I claim it to be basically correct. The fact that 
“hederskultur” has a discursive connection to issues of immigra-
tion and minority deviation from majority norms, the discourse 
also includes sub-discourses on how the very use of the word (and 
related words) promotes racism and ethnic stereotyping and pro-
filing (Ahmedi, Larsson & Englund 2004).  

The project of which this chapter is a part concerns how Islam 
as a religious tradition feature in the Swedish discourse on honor 
culture.1 The topic is a result of personal experience. As an aca-
demic in the field of Islamic studies, with experience of public 
lecturing on Islam for more than 20 years, I have recurrently been 
reminded, particularly in Q&A sessions, of a commonplace no-
tion of a connection between Islam as a religion, and Muslims as 
a religious group in Sweden on the one hand, and honor culture, 

                                                        
1 This project is pursued within the framework of the Linnaeus University research center Con-
currences.  
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in the more limited understanding above on the other. The pro-
ject concerns how such a connection is forged, entertained or 
challenged in different areas of contemporary public discourse 
such as news media, academic papers and governmental reports, 
continuity and change over time in these respects and how such 
continuity and change may be explained. Naturally, this involves 
assessing a large set of data, and it is in this respect that the power 
of computer-assisted research becomes relevant. 

In the following, I will demonstrate how rudimentary, explor-
atory programming can provide flexible and powerful tools for 
collecting and organizing data for humanistic research, as well as 
in guiding the focus of that research in productive directions. For 
this, I will use the example from the discourse on “hederskultur”, 
with a focus on one particular set of data: texts from printed 
press. The actual work that will be performed is work that could 
have been done manually, but that then would have required con-
siderably more in terms of time and effort. In this sense, the fol-
lowing is not a demonstration of new ways of doing humanistic 
text analysis made possible through the use of computers (and 
virtually impossible without them), such as large-scale topic mod-
elling, automated classification or sentiment analysis (see e.g. 
Golub, this volume, Tyrkkö, this volume). Rather, it is a demon-
stration of how conceptually simple, but also time-consuming, 
processes such as word frequency analysis can be automated and 
used to lay the ground for, and direct, more in-depth content anal-
yses, performed with or without the help of a computer.  

For the task at hand, I have used Python as the programming 
language, because that is the environment that I am familiar with. 
Other environments may work just as well. Many of the opera-
tions performed on the material do not even require the construc-
tion of code, but could, at least in theory, be done with any word 
processor or other types of text-processing software. The ad-
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vantage of constructing code, however, is the control of the pro-
cesses involved, and the possibility of purposive modification that 
coding offers.  

Collecting Relevant Data 
The research project of which this text forms a part has a wide 
focus, and involves assessing different sets of data. Here, I will, 
as mentioned, limit myself to one such set, articles from Swedish 
printed press. This data that is relatively accessible, at least to Swe-
dish researchers, from the on-line database Retriever/Medieark-
ivet (https://www.retriever.se/product/mediearkivet/). The da-
tabase houses a collection of articles from over 900 media outlets. 
Much is available in full text, and in a format that is downloadable.  

The first task in finding relevant articles was to construct an 
appropriate list of search terms. For this, I utilized another on-
line resource. Since 1975, Språkbanken, at Gothenburg university, 
has constructed a large on-line collection of corpuses of Swedish 
texts (see also Ohlsson, this volume). Today, the collection 
houses more than 13 billion words, and is searchable through the 
on-line tool Korp (https://spraakbanken.gu.se/korp). In this col-
lection of corpuses, I searched for Swedish compound words be-
ginning with the word stem “heder” (honor). Compound words 
are a basic feature of Swedish language. The list of words thus 
gathered included both those that were clearly within the seman-
tic field of “honor culture” as outlined above, such as 
“hedersmord” (honor killing) and those outside of that field such 
as “hedervärd” (honourable). A list of 315 potentially useful 
search terms was manually constructed from the full list of 1427 
unique words returned by the search. From these 315, I compiled 
a list of a total of 95 search patterns to be used in Retriever, using 
“wild card” truncation (i.e. the stem “hederskultur*” would 
match the words “hederskultur”, “hederskulturella” [honor cul-
tural], “hederskulturs” [honor culture’s] etc).  
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With the help of this list of search patterns, a process of iden-
tifying and downloading articles from Retriever containing any 
word matching the patterns was initiated on January 27 2020, and 
completed on January 28 2020. It took approximately 6 hours, 
because of Retriever’s limit of maximum 500 articles per down-
load. Not all texts indexed in Retriever, and with a searchable con-
tent, are directly accessible for download as full text. Metadata, 
concerning time of publication and media outlet could neverthe-
less be collected.  

Organizing the Data 
The first step of collecting data was computer-assisted, since it uti-
lized on-line resources. The use, and usefulness, of purposive cod-
ing was limited, however. For the second step of organizing the 
collected data such coding became essential. The downloaded ma-
terial was in the form of large texts files, each housing approxi-
mately 500 articles. First, a Python code was constructed, using the 
inbuilt Regular Expressions module (https://docs.py-
thon.org/3/library/re.html), to create text search patterns that ex-
tracted each individual article, its title, text and relevant metadata 
(publication date and source). Second, all extracted data was trans-
formed into a DataFrame object within the framework of the Py-
thon Pandas library for data analysis (https://pandas.pydata.org). 
In short, Pandas allows for the arrangement of data in a spread-
sheet-like structure, and comes with a large set of additional func-
tionalities for the extraction of subsets, statistics and visualization. 
The presentation below is the result of working with the data gath-
ered from Retriever within the Pandas framework.  

Results 
The constructed database contained a total of 46,462 posts, repre-
senting articles from 597 different Swedish media outlets (newspa-
pers and magazines) published between 1987 and 2020. The mean 
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number of articles published by any individual media outlet was 
77.8, but the median was 10, which indicates that a smaller number 
of media outlets had published the large majority of the articles. In 
fact, the ten most prominent outlets had published 25% of the total 
amount of articles. This is in itself an interesting result, but not one 
that I am going to pursue further here. It is worth noting, however, 
that different media outlets (e.g. daily newspapers) may belong to 
the same publishing group, and hence duplicate articles may be 
published in several outlets. Hence, I decided to exclude duplicates 
from the set, reducing the total number of included posts to 37,356. 
A further set of around 6,000 post were removed because the text 
did not contain the word “heder” (or compound words containing 
“heder”). The mean text length of the removed articles was 38 
words, which indicates that the downloaded data contained ex-
cerpts rather than the full text of the original article.  

The remaining 31,587 articles showed the following distribu-
tion over time, until 2019 (fig. 1): 

Figure 1. Number of articles published each year. 
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There is a general overall increase in the number of articles pub-
lished each year from 2002 onwards. The proportions should be 
treated with caution, since the frequency is not relative to the total 
number of articles from each year stored in Retriever. Still, there 
are some noteworthy features already at this stage.  

The first major rise in frequency occurs in 2002. This is in line 
with what is previously known, or perhaps rather assumed, about 
the Swedish discourse on honor culture. On January 21 that year, 
26-year old Fadime Sahindal was murdered by her father. The fa-
ther’s stated reason for his crime was that Fadime, a woman of 
Kurdish descent, had tainted the family honor by having a rela-
tionship with a man of Swedish descent (for an in-depth study of 
the Fadime case, see Wikan 2008). The incident has been, and still 
is, the major reference point in the Swedish discourse on honor 
culture. This is shown by a search within the collected material. 
On average, 17% of yearly articles from 2002 onwards cites the 
name “Fadime”.  

Articles published before 2002 make up only 1.2% of the total 
number of articles in the set. Given this low share of the total, I 
decided to exclude pre-2002 articles. I furthermore excluded the 
few articles that had been published in January 2020. The total 
number of included articles, hence published between 2002 and 
2019, was 31,183.  

Honor Culture Terminology 
A total of 95 search terms had been used to collect the articles 
from Retriever. In order to identify the most common among 
these in the texts, all words from the collected texts were ex-
tracted, a process usually referred to as “tokenization”. While sim-
ple tokenization can be done by splitting the texts into units de-
limited by blank spaces, previous work had taught me that using 
the Python library TextBlob for word extraction (https://text-
blob.readthedocs.io/en/dev/) provides a much better end result 
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(see Montfort, 2016). In total, the texts contained 17 million 
words (or “tokens”) of which 400,490 were unique (so called 
“types”). In the next step, all types beginning with “heders” were 
extracted, and their frequency in the overall text was assessed. Ta-
ble 1 shows the frequency of the top five words, truncated to 
cover variants.  
 

Word Frequency 
hedersrelater* 20,086 
hederskultur* 10,850 
hedersförtryck* 9,811 
hedersvåld* 8,919 
hedersmord* 8,329 

Table 1. Frequency of top five words beginning with “heders”. 

These are all Swedish compound words, combining two parts. 
The second part of each compound needs some further elabora-
tion: 

 
-relater* Includes words such as “hedersrelaterat”, 

“hedersrelaterad”, “hedersrelaterade”. These 
all are adjectives, specifying something as 
“related to honor”. 

-kultur* Includes both nouns such as “hederskultur” 
(honor culture) and adjective forms such as 
“hederskulturella” (honor-cultural).  

-förtryck* Includes both nouns and adjectives, and de-
notes oppression or coercion.  

-våld* Noun. Denoting physical violence. 
-mord* Noun. Denoting murder. 

 
Taken together, words belonging to these five groups make up 
84% of the total number of unique compounds beginning with 
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“heders” in the articles, a pattern consistent with results from the 
initial search in Korp on a different, and larger, set of texts in Swe-
dish. It would appear as if the most common way of writing about 
honor culture in Sweden is by identifying phenomena as related to 
honor.  

In the following, I will use a shorthand form to refer to these 
five groups of compounds. Hence, when I refer to for example 
“hedersförtryck”, this is a generic name for all compounds be-
longing to the “-förtryck*” group. Identifying and further explor-
ing the use of these groups of compounds provides some basic 
information on changes in the discourse.  

The heat map in figure 2 displays changes over time of the fre-
quency of articles containing words from each of the groups, rel-
ative to the sum or articles containing any of the words in all 
groups.  

 

Figure 2. Heatmap of relative frequency over time of articles containing words belonging to 
different groups of “heders”-words. Darker gradient represents higher relative frequency. 

Articles containing “hedersrelaterat” appear to have a similar rel-
ative frequency throughout the period, as do articles containing 
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“hedersvåld”. “Hedersmord”, however, dominates in the early 
years, and peaks in 2002, most probably because of the Fadime 
murder. Arguably, the most noteworthy pattern is the relative rise 
for “hedersförtryck” from 2016 onwards. This may indicate a 
shift in the discourse. Extracting two sets of articles, one includ-
ing those articles that contained “hedersförtryck”, and one ex-
cluding the same, the pattern becomes even clearer (see fig. 3). 

Figure 3. Frequency of articles over time including and excluding articles containing 
“hedersförtryck”. 

I will return to this finding below. But first I turn to the major 
question related to the larger project cited above, i.e. the place of 
Islam in the discourse.  

Islam in the Discourse  
As mentioned above, the project on the role of Islam in the Swe-
dish public discourse on honor culture was prompted by experi-
ences over a long time indicating that the general public made 



157 

such an association. However, the reason why the project was in-
itiated now was a “hunch” that this association had grown 
stronger in recent years, particularly in the media discourse. The 
collected data should be able to give some clues whether this 
hunch is correct or not.  

The words “religion”(Eng. religion) or “religiös” (Eng. reli-
gious) and derivates occur in 16% of the articles. 4,017, or 13%, 
contain the words “islam” or “muslim” (the same in Swedish and 
English). These latter will henceforth be referred to as the “Islam 
articles”. Islam is by far the specific religious tradition most com-
monly referred to. Corresponding searches for four other world 
religions returned much lower figures (Christianity [5%], Judaism 
[1.5%], Hinduism[0.4%] and Buddhism [0.1%]).  

The distribution Islam articles over time is shown in figure 4. 

Figure 4. Number of Islam articles per year. 
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There thus appear to be an increase over time, particularly from 
2016 and onwards. Does this mean that my hunch was correct? 
Probably not. It has already been shown above that there is a gen-
eral increase in articles during the period. The graphs showing dis-
tribution of all articles and of Islam articles are not identical, but 
in order to ascertain whether Islam has indeed become a more 
prominent reference, the number of Islam articles need to com-
pared with the total number of articles. Figure 5 illustrates this.  

Figure 5. Relative frequency of Islam articles per year. 

There appears to be little support, at least at this stage, for the 
hunch that there has been an increase in frequency for Islam in 
articles pertaining to honor culture (at least when considering the 
whole period). If anything, there is a decrease.  

How then do the common compounds identified above fea-
ture in the Islam articles? Table 2 compares the frequency of ar-
ticles containing words from each compound group relative to 
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the total sum of articles containing any of these words, both in 
the Islam articles, and in the whole set of articles.  
 

Relative Distribution of Compounds in Article Groups 
 Islam Articles All Articles 
Hedersförtryck 0.16 0.15 
Hederskultur 0.25 0.19 
Hedersmord 0.22 0.17 
Hedersrelaterat 0.19 0.33 
Hedersvåld 0.18 0.17 

Table 2. Relative distribution of compounds in article groups. Note that the figures in each 
column need not add up to 1.0, since they have been rounded.  

There are two noteworthy features here. First, that these figures 
could indicate a tendency for the words “Islam” and “Muslim” to 
be more closely connected to the compounds “hederskultur” and 
“hedersmord” that to the three others. It is important to note that 
this of course says nothing about the nature of that possible con-
nection. As mentioned above, the public discourse houses both 
voices that claim an intimate causal connection between Islam as 
a religious tradition and honor culture, and voices that reject any 
such connection. Still, the second finding could possibly indicate 
that when Islam is present as a reference in the discourse, the is-
sue at hand is often precisely this role. The compound “hedersre-
laterat” shows a clear underrepresentation in the Islam articles. 
As mentioned above this is an adjective specifying something as 
“related to honor” and hence implying a connection where 
“honor” becomes a causal force, leaving less room for “Islam” 
filling that role. This is of cause mere speculation, but illustrates 
how an exploratory analysis as the one performed here may give 
rise to questions that can be pursued through more in-depth stud-
ies.  
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Islam and Muslim – Further Distinctions 
A crude search pattern was used to extract the Islam articles. A 
more detailed analysis of how Islam feature in the honor culture 
discourse, however, necessitates further distinctions. It turned out 
that particularly the search for “islam” matched words with some-
what different meanings. A search for words containing either 
“islam” or “muslim” in the Islam articles returned a total of 
13,530 hits, representing 353 unique words. From the more fre-
quently occurring among these (20 or more occurrences) a set of 
three groups could be constructed:  

 
- The first group include words that denote either Islam as 

a religious tradition, or Muslims as a religious group (sep-
arate from other religious groups). Included here are also 
adjective forms. This group of words is the largest, with 
10,606 occurrences, hence covering 78% of the total.  

- The second group denote what could be best described 
as a particular ideological orientation: Islamism. Words 
such as “islamism” and “islamist” have a total frequency 
of 1,706, i.e. constitute 13% of the total.  

- The third, much smaller group of words denote a specific 
attitude towards Islam among non-Muslims: Islamopho-
bia. These include words such as “islamofob” (islam-
ophobe) and “islamofobi” (Islamophobia). The total fre-
quency of words in this group is 685, which amounts to 
5% of the total.  
 

Words within these three groups make up a total of 81 of the 353 
unique words, i.e. 23%. However, these 81 words cover 97% of 
all hits from the general search for words containing “islam” and 
“muslim”. The relative share of each group to all Islam words 
each year is displayed in figure 6.  
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Figure 6. Frequency of words belonging to each word group relative to all Islam words over 
time. 

While words belonging to the Islam word group show some de-
cline over the years, and words belonging to the Islamofobi group 
show some rising tendencies, the most noteworthy feature is the 
rise in recent years for words belonging to the Islamism group, a 
rise that become clearer if this group is isolated (fig. 7). The results 
of this detailed search for references to Islam in the articles is a 
more nuanced picture. While there is no evidence of a general 
increase in such references over the years, there is a noticeable 
increase in at least one form of reference.  

It still remains, however, to probe further into what lies behind 
this. In the scholarly discourse of Islamic studies, “Islamism” usu-
ally refers to forms of social and political activism among Muslims 
based on notions of Islam as a “total way of life” that can and 
should be implemented as law and state policy. A prototypical 
Islamist state is the Islamic Republic of Iran and a prototypical 
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Islamist movement or party would be the Egyptian Muslim 
Brotherhood, that strive towards establishing Islam as the sole 
foundation for the social and political order. Is the word (and 
derivates) used in this manner also in a contemporary Swedish 
printed media discourse? Answering that question lies beyond the 
scope of this text. Still, an example of how computer-assisted 
methods may contribute also in this respect may be apt. 

Figure 7. Relative frequency of words belonging to the Islamism group 

With the Python library TextBlob, a text can be divided into sen-
tences. Using that feature, it is possible to extract sentences from 
the texts under analysis that contain any of Islamist words and 
then, as a second step, extract all words in these sentences and 
note the most frequently used ones. This may give a quick, first 
indication of the contexts in which Islamist words occur in the 
discourse on honor culture. One finds that “Sweden” and “Swe-
dish” are among the 100 most common words in these sentences, 
which indicates that Islamism is a phenomenon relevant to the 
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local context. The occurrence of the word “förort” (suburb) pro-
vide further geographical specification. The occurrence of the 
words “problem” and “hot” (threat) indicate a particular framing, 
as do the words “terrorism”, “förtryck”(oppression), “militant”, 
“extremism” and “radikal” (radical). These words also have clear 
negative connotations. Another framing is provided by the occur-
rence among the top 100 words of “regeringen” (the government) 
and “politiker” (politicians) as well as that of “värderingar” (val-
ues). The presence of the words “organisationer” (organizations) 
and “grupper” (groups) points to a notion of Islamism as having 
a collective dimension. What possibly could be concluded at this 
stage, as a preliminary finding in need of a more in-depth follow 
up, is that there has been a development in the discourse on Islam 
in relation to honor culture that involves a narrowing of scope. 
To a larger extent, honor culture issues are discussed in relation 
to particular orientations within Islam rather than in relation to Is-
lam in a general sense, orientations that are generally viewed neg-
atively. Again, this is a hypothesis generated by a highly prelimi-
nary frequency analysis, a hypothesis that may constitute a starting 
point for further studies.  

Extending the Scope 
Just as the search for “islam” and “muslim” in the articles turned 
out to be to crude, and in need of further distinctions, it may also 
be considered too narrow in scope. This became evident after a 
word frequency analysis of the Islam articles, revealing another 
set of words as significant and potentially relevant for the larger 
question of the role of Islam in the discourse on honor culture. 
This set could be viewed as “proxy words” for Islam, since they 
all relate to a particular object and practices that at least in Sweden 
today are exclusively associated with Islam and Muslims: the veil 
and veiling. Words belonging to this set of “veil words” are, for 
example “slöja” (veil), “hijab” and “burqa”, all denoting the attire, 
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and “beslöjning” (veiling) “slöjtvång” (forced veiling) and 
“slöjförbud” (veiling ban) denoting diverse practices or phenom-
ena connected to the veil.  

Figure 8. Relative frequency of veil words over time. 

In in the total text collection, there are 59 unique words occurring 
more than once that can be placed in this group of veil words. 
The total frequency of these are 5473, i.e. lower than the fre-
quency of words belonging to the Islam word group, but higher 
than that of those belonging to the Islamist and Islamophobia 
word groups respectively. A check for changes in relative fre-
quency for veil words over time (excluding common words, so 
called “stop words”) produced result as shown in figure 8.  

Again, a considerable rise in frequency in recent years, particu-
larly during the last year in the set, 2019. It would appear as if this 
particular attire (and practices associated with it) has become in-
creasingly prominent as reference in discourses on honor culture 
in recent years. A closer look at the sentences in which veil words 
occur perhaps gives some indication of the context. One of the 
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more frequently recurring veil words is “slöjförbud”, or “veiling 
ban”. The singular word “förbud” (ban) is also among the 100 
most common words appearing in sentences also containing one 
or more of the veil words. Other common words include words 
associated with children, such as “child, “girl” and “parent”, vari-
eties of the word “school” (skola, förskola) and the words “free-
dom”, “oppression”, “force”, “rights” and “symbol”. This could 
indicate that the discourse on veiling concerns issues of compul-
sion for young women or girls. Here it is necessary to again stress 
that the superficial analysis performed does not reveal the specific 
attitudes to the veil and veiling (negative of positive), only that 
the phenomena occurs in the context of a discourse on honor 
culture, and apparently with increased frequency in recent years.  

Concluding Remarks 
What then has the computer-assisted analysis above contributed 
with to the larger project of exploring the role of Islam in a con-
temporary Swedish public discourse on honor culture? I claim 
that the most useful aspects of applying this method is as a first 
step in exploring data, and as a means for controlling against as-
sumptions, preconceptions and confirmation biases. There are 
highly advanced methods for analyzing large amounts of texts 
with the help of computers, using algorithms for performing op-
erations that are virtually impossible to perform manually. But 
even less complex methods for organizing, structuring and min-
ing texts for relevant content, based on word searches and fre-
quency analysis can provide both great relief and guidance for re-
search that in other respects is traditionally humanistic, based on 
contextualization and critical interpretation.  

The case provided here shows how. First, it has identified a 
particular time period reasonable to focus in-depth: The period 
2016–2019 displays a general rise in articles on honor culture, and 
in particular the rise of one term, “hedersförtryck”, that merits 
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further attention. While there is no general rise in references to Is-
lam during the period 2002–2019, the period 2016–2019 does dis-
play a rise in references to “Islamism”, and in particular to the veil 
and veiling, which I have above treated as a proxy for Islam. 
Bringing these results together, there are indications of a connec-
tion.  

Table 3 shows the relative frequency of the five honor com-
pounds during the period 2016–2019, in four different subsets of 
the articles: all articles, Islam articles, articles containing words 
from the Islamist word group and articles containing veil words.  

 
 All 

(n=13,324) 
Islam 

(n=1,700) 
Islamist 

(n=555) 
Veil 

(n=966) 
Hedersförtryck 0.29 0.33 0.32 0.37 
Hederskultur 0.21 0.31 0.34 0.27 
Hedersmord 0.04 0.05 0.04 0.05 
Hedersrelaterat 0.30 0.14 0.13 0.16 
Hedersvåld 0.15 0.18 0.17 0.17 

Table 3. Relative frequency of honor compounds in different article groups 2016–2019 
(rounded). 

While “hedersförtryck”, has increased its relative share overall 
compared to the whole period, one can note that the share ap-
pears not to be evenly distributed. There is, perhaps, a slight 
overrepresentation in case of articles containing words from the 
Islam and the Islamist word groups, but the main finding is that 
the compound appears to be particularly overrepresented in arti-
cles containing veil words. This is more conspicuous if brought 
down to the sentence level. Below is a table showing the relative 
occurrence of the honor compounds in sentences also containing 
words from the three groups of words associated with Islam. Of 
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all more than 300 sentences during the period 2016–2019 con-
taining one or more veil words and one or more of the honor 
compounds, 57% contained the compound “hedersförtryck”.  

 
 Islam 

(n=508) 
Islamist 

(n=146) 
Veil 

(n=324) 
Hedersförtryck 0.33 0.40 0.57 
Hederskultur 0.37 0.35 0.19 
Hedersmord 0.05 0.01 0.05 
Hedersrelaterat 0.07 0.03 0.06 
Hedersvåld 0.17 0.20 0.13 

Table 4. Relative frequency of honor compounds. Sentence level. 2016–2019 (rounded). 

Hence, an analysis of the role of Islam in a contemporary Swedish 
discourse in honor culture, particularly in the last years, as repre-
sented here by articles in printed press, should definitely consider 
the discursive connections forged between the compound 
“hedersförtryck” and veiling. A closer look at how Islamism is 
conceptualized and connected to honor culture is also merited. 
These recommendations are based solely on the findings made 
through the process of exploratory programming described 
above, and are motivated by what is actually there in the data.  

The way in which the data has been organized and stored 
makes extraction of relevant texts for closer inspection, contex-
tualization and interpretation a simple process. But there are 
other advantages as well. The major one being scalability.  

While an initial exploratory programming of a given text col-
lection involves creating a fair amount of purposive code, this 
work may pay off greatly when attention is turned to another set 
of texts, with the same basic research questions. In the project 
cited above, the code here created to analyze printed news media, 
may be transferred into the analysis of other parts of that dis-
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course: academic papers, government reports, publications by or-
ganizations et cetera. In this manner, it is possible to compare on 
an equal setting, using the same processes, different sources for 
information on the discourse, in search of patterns of differences 
and similarities, continuity and change.  
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The War Years  

Distant Reading British Parliamentary Debates 

Jukka Tyrkkö 

Introduction1 
The term corpus linguistics refers to a rich methodology within lin-
guistics research that relies on large collections of textual data 
called corpora (sing. corpus) and a variety of computational and sta-
tistical techniques used for analysing them. Corpus linguistics was 
one of the first fields of Digital Humanities (DH), or Humanities 
Computing as the field was known back in the 1950s and 60s. 
From the Index Thomisticus of Roberto Busa to the Brown Corpus 
compiled by Henry Kucera and W. Nelson Francis and on to the 
establishment of the Text Encoding Initiative that developed 
XML guidelines for humanities, advances in the early decades of 
DH were closely tied to language and text-focused endeavours. 
Today, corpora range in size from hundreds of thousands of 
words to hundreds of billions, and corpus linguistics has become 

                                                        
1 This study contributes to the research project Democratization, Mediatization and Language 
Practices in Britain, 1700–1950 (DEMLANG) funded by the Academy of Finland (2016–2020). 
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a standard tool of linguistic inquiry. Whether one studies mor-
phosyntactic features, diachronic developments in lexis and phra-
seology, or discourse pragmatic practices, corpora provide often 
invaluable empirical evidence that can be accessed quickly and ac-
curately. Furthermore, findings based on corpora can be verified 
and replicated, and the larger sample sizes of recent corpora allow 
us to analyse findings using vigorous statistical methods, which is 
a necessary step if we want to move beyond anecdotal evidence.  

One of the most important recent developments in DH has 
been the creation of ever larger datasets in the form of digital ar-
chives and repositories, digitised collections of historical docu-
ments, and various social media platforms that are available for 
computational inquiry. By utilising corpus linguistic methods, we 
can also turn these datasets into linguistic primary data. Over the 
last three decades, these increasingly large datasets, sometimes 
called humanities Big Data, have substantially increased our un-
derstanding of language variation and change At the same time, 
corpus linguistic methods are also increasingly used in collabora-
tive projects in which linguists team up with historians, social sci-
entists and colleagues from many other fields to study cultural 
and historical topics (see e.g. Baker & McEnery 2016; Alasuutari 
et al. 2018). 

This pilot study showcases how corpus linguistic analysis and 
data science methods can be used to shed light on historical and 
cultural phenomena in a data-driven fashion. Employing an ap-
proach alternatively known as corpus-driven analysis (see e.g. Tog-
nini-Bonelli 2001), distant reading (see e.g. Moretti 2013), or pattern-
driven analysis (see e.g. Tyrkkö & Kopaczyk 2018), I use a large 
culturally significant dataset to show how relatively simple and 
approachable methods can afford us new insights into cultural 
events and their effects on language. Building on previous re-
search on the impact of cultural and societal crisis on language 
(see e.g. Raumolin-Brunberg 1998; Dickinson 2011; Oudesluijs 
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2017), and focusing on the Second World War as a case study, I 
ask and answer the question whether the overall lexis used in the 
House of Commons of the British Parliament changed both dur-
ing and after the war years. From 10 May, 1940, to 23 May, 1945, 
United Kingdom was governed by a coalition government known 
historically as Churchill’s War Ministry. During these trying times, 
the House of Commons continued to function, but its activities 
and the debates held were substantially different, and after the 
war many things had changed in the surrounding world. The hy-
pothesis of the study is that parliamentary language use changed 
during the war years, and language use after the war either resem-
bled the war years or, more likely, found a new standard that dif-
fers markedly from the times before the war. The approach used 
relies on a data-driven research paradigm, in which the objective 
is not to select features a priori and then to investigate whether 
changes may be observed, but rather to query all unique lexical 
items used in all debates by all speakers in the House of Com-
mons during a period spanning 15 years before the war and 15 
years after. Given the size of the dataset involved, c. 95,000 
unique word types and 315 million words, the analysis can only 
be carried out using machine learning methods. 

Background 

A (Very) Brief Introduction to Corpus Linguistics  
Text and language are one of the cornerstones of humanities re-
search. From historians and cultural scientists to scholars of reli-
gions, the media and journalism, researchers in almost every field 
of humanities scholarship engage with primary data that comes in 
the form of texts. Regardless of minor differences in terminolo-
gies, concepts, and working practices, humanities scholars collect, 
analyse, and interpret language in order to gain new understand-
ing and to answer their own varied research questions. In the age 
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of DH, the analytical methods employed increasingly include 
computational approaches such as text mining and information 
visualisation. In many of these fields, the objective is to develop 
algorithms and techniques that return data of the desired type 
from a specific set of texts as accurately and effectively as possi-
ble. The analytical methods are typically mathematical and statis-
tical in nature, converting texts into vectors and distance matrices, 
which can be exploited for a variety of reasons without necessarily 
paying much attention to their linguistic properties.  

For linguists, the object of study is language itself. Whether the 
topic of investigation concerns minimal units of language like 
phonemes and morphemes, the rules and structures of syntax and 
semantics, the pragmatics of language use, discourses and texts, 
language as a social phenomenon, or the processing of language 
by the human brain, linguists focus on analysing and conceptual-
ising matters concerning language. This by no means suggests that 
linguistic analyses are divorced from context or that linguists 
would not engage with topics that relate directly to societal and 
cultural questions – indeed, much of sociolinguistics and dis-
course analysis do exactly that – but it does mean that linguists 
tend to approach the issues from a somewhat different perspec-
tives than colleagues from other disciplines. For example, lin-
guists usually approach a corpus as a sample of language drawn 
from a population. Although we analyse the corpus for practical 
reasons, we are usually interested in the language of the overall 
population. As a result, quantitative findings from corpora are 
usually subjected to statistical inquiry and hypothesis testing be-
fore claims about the population can be reasonably made. In or-
der to do this, we need data about the frequency of the phenome-
non and its distribution within the dataset. We may also need to 
analyse each occurrence of the phenomenon to make sure it is a 
valid data point and not, for example, a homonym of the feature 
we are studying. We may need to classify the meaning of each 
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valid occurrence and the syntactic environment in which it oc-
curs. We may need metadata about the text or the speaker. And 
so on. 

Language can be thought of as both a system of rules and ex-
ceptions, and as a vast network of instances of use that span 
across time and space. Each time a language is spoken or written, 
the rules that make up the lexis, syntax, semantics and pragmatics 
of that language are invoked and, crucially, either confirmed or 
challenged. Every new word introduced to a language begins its 
life in a single instance of use, every change in how a language is 
used comes about because some group of speakers or writers 
adopts a new linguistic practice. As speakers of a language, we 
have an innate understanding of many of the rules governing our 
language, but we can never have access to all of them. For exam-
ple, whether we are talking about pronunciation, grammatical 
structures, choices of word, or forms of politeness, there are al-
ways going to be regional and social varieties that go against our 
instincts but seem entirely correct to another group of speakers. 

The interrelations between different variant uses can be ob-
served as frequency differences, and the correlations between linguis-
tic variables can be revealed as patterns that can be made visible if 
enough evidence is available. Historical linguists have identified 
typical patterns of how these changes occur, such as the famous 
s-curve (see e.g. Nevalainen 2015), the spread of linguistic innova-
tions through social networks (see e.g. Milroy & Milroy 1985; 
Sairio 2009), universal principles of grammaticalisation proceed-
ing from the concrete to the abstract and the Zipf-Mandelbrot 
law of frequency distribution, etc. In all this, the common theme 
is a simple one: in order to study regional, social, cultural and tem-
poral variation in language, we need large amounts of authentic 
linguistic data. 

The great advantage of large corpora spanning long periods of 
time as well as multiple registers and domains of language use is 
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that they afford us an overall picture of trends and distributional 
tendencies that simply cannot be gained through introspection or 
native-speaker intuition. With large corpora, we are often able to 
pinpoint when in history a new feature or phenomenon emerged, 
which other features or phenomena it replaced, which groups of 
speakers started using it first, how semantic shifts proceed, and 
so on. Because our datasets are so large and complex, new com-
putational and statistical methods are constantly developed that 
allow researchers to explore the patterns, trends and tendencies 
in linguistic datasets and their metadata with increasing accuracy 
and sophistication. Pattern-driven methods (see Tyrkkö & Kopaczyk 
2018) include queries for repetitive sequences of various kinds (n-
grams, conc-grams, skip-grams and pos-grams), and association 
measures between words and structures (collocations and colliga-
tions, as well as collostructural patterns), but increasingly also sta-
tistical methods that allow us to identify significant and substan-
tial predictors (regression models, conditional inference trees and 
random forests, structural equation modelling, variable reduction 
methods), as well as a variety of machine learning methods (hier-
archical clustering, neural nets, sentiment analysis, topic model-
ling). Although these are largely the same methods as those used 
by data scientists, linguists typically interpret the findings from a 
different perspective, aiming to learn something new about lin-
guistic practices and mechanisms. 

On Language and Culture 
Languages are always a reflection of the peoples and cultures that 
use them. Migration, new language contacts, developments in 
communication technology, political and religious doctrines and 
many other cultural and societal phenomena leave traces in lan-
guage. Some of these effects are unambiguous. For example, 
emergent new fields of science and learning drive lexical expan-
sion as words are needed for new concepts, processes, materials 
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and equipment (see Tyrkkö 2019b, Bochkarev et al. 2014). More 
generally, Alexander (2018) has shown that diachronic changes in 
lexis can be meaningfully conceptualised as periods of linguistic 
trauma, during which time the available lexis can expand, change, 
or shrink before settling into another plateau that is then sus-
tained until the next societal or cultural upheaval comes along that 
requires a partial reorganisation of the lexis. For example, changes 
in values and social dynamics are reflected in the frequencies and 
types of discursive references to specific groups of people (see 
e.g. Baker & McEnery 2016; Hintikka & Nevala 2017; Tyrkkö 
2019a), in formality features of language used in specific contexts 
or registers (see Hiltunen et al. 2019), and in the composition of 
various lexical fields such as emotion lexis (Diller 1994)  

As cultural upheavals go, wars and armed conflicts are naturally 
events of the most disturbing kind, and it therefore makes sense 
to hypothesize that wartimes will affect language both during and 
after the conflict (see Barnes 2008). A seminal study in this field 
is Raumolin-Brunberg (1998), which tentatively introduced the 
concept of the “Civil War effect” as a descriptive term for the 
apparent effects that the English Civil War (1642–1651) had on 
English pronoun use. Studying the possessive pronoun its, the ex-
panding range of referents of the relative pronoun who, and the 
increasing use of indefinite pronouns formed with -body and -one, 
Raumolin-Brunberg used an early version of the Corpus of Early 
English Correspondence to show that the radical events of the Civil 
War did result in some changes, particularly in the increasing fre-
quency of its and -body and decreasing frequency of -one. The Civil 
War effect has subsequently been studied by Trudgill (2010) and 
Oudesluijs (2017), the linguistic effects of the Hundred Years War 
by Emerson (1916), and of the American Civil War by Wright 
(2001), but the possible effects of the Second World War on lan-
guage have hitherto not been investigated from this perspective.  
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The present study engages with a similar question but turns the 
focus on to the Second World War and adopts a methodology 
that was not available – nor would it have been suitable – when 
Raumolin-Brunberg published her research some twenty years 
ago. I replace the 2.4-million-word CEEC corpus with a 400-mil-
lion-words sub-corpus of the 1.3-billion-word Hansard Corpus, 
and instead of studying four lexical features, I investigate all of 
the 95,000 distinct words that were used in the 317 million words 
that were spoken in the House of Commons between the years 
1920 and 1960. Importantly, and as a departure from several of 
the relevant studies cited above, the present study focuses explic-
itly on parliamentary discourse rather than on the English lan-
guage on the whole. This means that any results seen in the Han-
sard Corpus cannot be taken as direct evidence of more general 
language change, but at the same time, given the cultural im-
portance and size of the corpus, there is a good likelihood that 
the results would offer a fruitful starting point for studies investi-
gating early twentieth century British English in general. 

The Hansard Corpus is an example of a cultural dataset, that is, a 
dataset that represents substantially or completely a culturally sig-
nificant collection of texts. In the case of the Hansard Corpus, the 
corpus includes the full official records of parliamentary debates 
from the beginning of the 19th century to the end of the 20th 
century. As such, it provides a culturally significant window into 
how the parliament discussed any and all topics brought before 
it: the findings are not a sample or a representation of what was 
said in parliament, but rather a statistical description of the totality 
of in-House debates. 

When corpus linguistic or other text-based computational 
methods are applied to datasets such as the Hansard Corpus, the 
concept of culturomics is sometimes used. Coined by Michel et al. 
(2010) in a highly influential – and controversial – article pub-
lished in Science, culturomics is based on the notion that extremely 
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large diachronic datasets of texts can reveal changing patterns of 
culturally significant concepts and topics. The authors, whose ac-
ademic backgrounds were in mathematics and computer science, 
showcased the methodology by using the Google Books dataset, 
which at the time contained approximately 500 billion words. Not 
insignificantly, the main authors Jean-Baptiste Michel and Erez 
Lieberman Aiden were also the developers of Google’s Ngram 
Viewer. Although conceptually compelling, the culturomics 
methodology has been widely discussed for a variety of reasons 
(see e.g. Morse-Gagné 2011; Diller 2013; Mäkinen 2013; Laitinen 
& Säily 2018). Several scholars have pointed out that the messi-
ness and the lack of transparency in the Google Books data make 
any conclusions drawn on the basis of it suspicious, that simple 
queries carried out without any possible way of dealing with pol-
ysemy and homonyms renders many search results meaningless, 
and that the composition of the dataset changes over time giving 
increasing emphasis to academic publications, which skews the 
results considerably.  

Although the Hansard Corpus is also a large corpus, many of the 
typical problems of culturomics-style studies are of much lesser 
concern here. Firstly, the sources of the texts are known to the 
last detail and they represent a small number of well-documented 
text types. Secondly, the corpus compilation process was vigor-
ously detailed with each file XML-annotated with rich metadata, 
which ensures that systematic sampling errors and messy 
metadata are not issues. Thirdly, the corpus is available for quan-
titative and qualitative verification, which means that the reasons 
behind potentially counter-sensical search results can be exam-
ined in details.  
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The Hansard 
The Hansard is the common name of the British parliamentary 
transcripts, which has been published since 1802.2 Named after 
the first publisher, Thomas Curson Hansard, the Hansard is today 
an official government service that records the verbatim proceed-
ings of both Houses. The UK government offers the transcripts 
as a free online service (https://hansard.parliament.uk). The 
Hansard has a long and complicated history, which cannot be dis-
cussed adequately in the present study; for a good starting point, 
see Mollin (2007), Rix (2014), and Eagles and Rix (2015). The 
Hansard Corpus, which will be discussed below, is the digitised and 
linguistically annotated version of these parliamentary transcripts. 

Viewed from the perspective of humanities research, the Han-
sard with its two-hundred year history is a good example of a cul-
tural-scale dataset. As the authoritative and comprehensive record 
of all parliamentary debates over the last two-hundred years, the 
Hansard is not merely a sample of the debates but instead the 
definitive record of them. This means that the Hansard can be 
reliably used for investigating any and all topics that have ap-
peared in parliamentary debates in the Commons Chamber, 
Westminster Hall, the Lords Chamber and the Grand Committee.  

There are, however, a few caveats to be observed when using 
the Hansard dataset. Firstly, the way in which the Hansard was 
compiled changed substantially over the two-hundred year 
timespan (see Tyrkkö 2019; Hiltunen et al. 2020). Whilst the early 
Hansard was based on reporters’ notes, meaning that the contents 
of the parliamentary record consist primarily of reported speech 
and occasional supplementary commentary by the reporters, 

                                                        
2 The parliamentary records of several Commonwealth countries such as Canada and Australia 
are also called the Hansard, even though they were never printed by the Hansard publishing 
house. With colleagues Haidee Kotze and Minna Korhonen, the author is currently preparing an 
edited volume for John Benjamins tentatively entitled Exploring Language and Society with Big 
Data: Parliamentary Discourse across Time and Space, to appear in 2021. 
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from 1911 onward the Hansard has been based on official parlia-
mentary transcripts that record the spoken word of the MPs. This 
means that although the Hansard record is the official parliamen-
tary record and as such the best evidence we have of the debates, 
the record represents two very different text types: reported nar-
ratives and reported indirect speech prior to 1911, and transcribed 
direct speech post 1911. The differences between the two are un-
derstandably substantial, and it therefore makes no sense to carry 
out contrastive diachronic studies that cross the 1911 threshold. 

Secondly, the oft-quoted proclamation by the Parliament itself 
states that the Hansard is a “substantially verbatim” record of the 
debates, as described by the parliamentary committee that wrote 
the plans that turned the Hansard from a private business into 
publicly funded parliamentary record produced by the Parliament 
itself. The key word is “substantial”, which means that the sub-
stance of the debate turn is always retained, for the Hansard re-
porters do in fact make minor corrections and revisions to the 
language of the MPs, such as removing repetitions, false starts 
and redundancies, and even correcting pragmatic mistakes that go 
against parliamentary rules of conduct. For example, MPs are pro-
hibited from addressing each other directly in the chamber, and 
when someone mistakenly does this, the Hansard reporters may 
change the direct address into rules-compliant language by re-
cording that the MP addressed the Speaker of the House instead. 
The rules of parliamentary conduct, sometimes called “Erskine 
May” after the Clerk of the House of Commons who wrote them 
down in the late 19th century, are enshrined both in the so-called 
Standing Orders as well as in parliamentary tradition, known as 
“custom and practice”. The Hansard reporters may also make mi-
nor “silent” corrections the the MPs’ language. For example, 
there is not a single occurrence of the past participle gotten in the 
Hansard Corpus, and although it is today a feature most associated 
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with American English, it defies belief that no MP would not have 
uttered the word a single time in 200 years.  

This study focuses on the period 1922 to 1960, during which 
the publicly funded Hansard was as established entity and the rec-
ord-keeping practices were standardised. However, it is important 
to note that the war years were a significant inconvenience to the 
operations of the Hansard staff. Some members of the Hansard 
office served in the military leaving the service short-staffed, and 
the conditions of record-keeping were often challenging as meet-
ings were held in temporary locations that were ill-suited for ac-
curate and detailed transcription work. The resulting discrepan-
cies can be observed in the Hansard record, but they are sporadic 
and minor enough not to affect the results of the present study, 
which is methodologically very robust to minor outliers. 

Material and Methods 

Material  
The present study makes use of the Hansard Corpus, which is a 
linguistic version of the official Hansard record compiled by the 
SAMUELS project at the University of Glasgow in cooperation 
with the British Parliament. The Hansard Corpus contains the en-
tire record of the Hansard. It covers 200 years and a total of nearly 
1.6 billion words, tens of millions of debate turns and thousands 
of speakers. The corpus is annotated both morpho-syntactically 
and semantically, which allows users to run queries that make use 
of word class information as well as the nested semantic system 
of the Historical Thesaurus of English, also developed at the Uni-
versity of Glasgow and used as the model for the semantic tagger. 

The corpus is freely available online through both the BYU 
corpus interface (https://www.english-corpora.org/hansard/) 
and the Hansard at Huddersfield interface (https://han-
sard.hud.ac.uk/site/index.php). However, the data-driven 
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methodology of the present study required direct access to the 
corpus files.3 The XML-annotated files were obtained from the 
compilers of the corpus, each individual speech represented by a 
single file. There are altogether c. 7.5 million text files, nested in 
a structured system of folders for days, months, years, decades 
and houses or parliament. The XML-annotation in each file pro-
vides all the metadata for the respective speech, such as the name 
of the speaker, their political party, the title of the debate, etc. 

Methods  
The objective of the study was to see if meaningful differences 
could be detected between the years based on lexical distribu-
tions, with the assumption being that the war years, in particular, 
would stand out. Rather than pre-selecting specific lexical items 
and tracking their frequency trajectories over the timeline, I opted 
to consider the trajectories of the full repertoire of words at the 
same time in a data-driven fashion, and to employ unsupervised 
machine learning methods to group together years that resemble 
each other on the basis of overall lexical distributions.4 The first 
step in the analysis was to identify the lexical items and to calcu- 
late their frequencies. In order to study the language of the Par-
liament before, during, and after the Second World War, I re-
stricted the study to the war years (1939–1945) and fifteen years 
before and after the war, or 1924–1960. Furthermore, I focused 
exclusively on the House of Commons, leaving the House of 
Lords outside this particular pilot study. The overall word counts 
of the years in question can be seen in figure 1. 

                                                        
3 I am grateful to Marc Alexander and Fraser Dallachy at the University of Glasgow for provid-
ing me with the full XML version of the Hansard Corpus. 
4 The term unsupervised refers to methods that do not make use of so-called training data, but in-
stead perform classification based purely on similarities within the data itself. An example of su-
pervised learning would be the classifying of email as spam, where a set of human-classified 
emails would be used to teach the model what spam looks like. 
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Figure 1. Word counts per year in the Hansard Corpus (House of Commons) 

A custom script was written to extract the frequency information 
of each unique word in the corpus during the selected time pe-
riod.5 The raw counts of hits from each file were summed up for 
each year, and standardised frequencies were calculated by divid-
ing the aggregate hit counts by the total number of words that 
year, which is a common procedure in corpus linguistics.  

It is the nature of parliamentary discourse that specific topics 
come up every now and again as new legislation is deemed neces-
sary, which shows in the quantitative data as notable frequency 
fluctuations. In order to put more emphasis on the possible ef-
fects of the war on common items, and to make the statistical 
processing of the data somewhat easier, I pruned the final word 
lists by removing all words that did not appear in at least twenty 
of the 36 years studied. This filtering decision was heuristic in na-
ture. The pruning reduced the number of unique word types from 
94,959 to 22,699, and the final data table therefore had 817,164 
cells. 

Once the word-specific frequency trends had been produced, 
the next step was to analyse lexical frequency similarities between 

                                                        
5 The specific programming languages and tools used are essentially trivial, as all steps of the data 
preparation and analysis here could be carried out using any commonly used programming lan-
guage and/or statistical software. In this particular study, the scripting was done in LiveCode, 
and the statistical analyses and data visualisations in JMP due to reasons related to a broader re-
search collaboration.  
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the years. In order to do this in a data-driven fashion, an unsu-
pervised machine learning technique known as hierarchical cluster 
analysis was used. The clustering algorithm groups together similar 
items in a stepwise fashion until all items in the dataset are in-
cluded. This can be accomplished either by successively dividing 
the group of items into smaller groups, divisive clustering, or by suc-
cessively combining items into larger groups, agglomerative clustering 
(see e.g. Hair 2010, 529–235; Hiltunen et al. 2020). Ward’s mini-
mum variance method, the technique used in the present study be-
longs to the latter type. Ward’s method is known to be sensitive 
to outliers, but the size of the dataset and relatively conservative 
variance of word frequencies renders the effect of any outliers 
minimal. 

In terms of practical steps, the yearly frequencies of each word 
over the 36-year period were individually standardised by obtain-
ing the mean and standard deviation, and from there calculating 
a z-score for each year. This second standardisation is necessary 
so that the magnitude of variance in the standardised frequencies 
across the different lexical items does not affect the clustering; for 
example, common words like the and that occur much more fre-
quently in English than words like spoon, leap or caterpillar. Essen-
tially, we want to perform clustering on the basis of the shape of 
the frequency trends, not their magnitude compared to other 
items.  

The results of the hierarchical clustering are typically visualised 
as a dendrogram, a tree-like diagram that makes the clusters easy to 
see. A heatmap can be added to show the frequency shifts of the 
individual words over time. Words that share similar trends can 
also be highlighted by adding a second dendrogram that shows 
the clustering of words. Due to the limitations of the printed page, 
it is not possible to show all 22,000 words in a visualisation. 
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The similarities between the individual words’ trendlines can 
also be analysed using principal component analysis (commonly ab-
breviated as PCA).6 PCA is a dimension reduction technique that 
essentially simplifies a complex dataset by identifying covariances, 
or correlations, between the individual items; like hierarchical 
clustering, PCA analysis also requires standardisation. Once the 
covariance matrix has been calculated, eigenvectors and eigenvalues 
can be calculated and the principal components thus identified; 
an eigenvector represents the direction of a principal component 
through a multidimensional space and eigenvalue is its magnitude. 
Principal components are so-called index variables that represent 
the original measured variables in an optimal way. The first prin-
cipal component is index variable that has the highest eigenvalue 
and thus accounts for the largest distribution in the dataset, the 
second principal component is the second-best explanatory vari-
able, and so on. Interpreting principal components can be chal-
lenging, but it is often possible to do at least for the first two or 
three components. The principal components are sometimes la-
belled based on the interpretation. The results of a PCA can be 
visualised as two-dimensional biplots that show two components 
at a time, or three-dimensional plots that can represent three com-
ponents. 

Findings 
The two-way dendrogram in figure 2 shows the result of the hi-
erarchical cluster analysis. Looking at the tree diagram on the right 
side of the figure, we see that the years 1922–1939 form a cluster 
(marked with the red lines), the war years 1940–1945 form an-
other cluster (green lines), and the post-war years 1946–1960 
form a third cluster (blue lines). Smaller lower-level clusters can 

                                                        
6 Introductions to PCA analysis are readily available online as well as in any introductory statis-
tics book. 
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be identified within each of the major clusters; the closer the con-
necting line is to the heatmap, the more similar those connected 
clusters are to each other. It is important to emphasise that the 
order of years is entirely unsupervised, meaning that it is based on 
the results of the clustering process rather than a predetermined 
order. For example, at the very top of the figure we see that the 
top-most year is 1922, followed by 1924 and then 1923. Looking 
at the dendrogram, we see that although the three years appear to 
form a lower-level cluster, the year 1922 is more similar to 1924 
than 1923. 

 
Figure 2. Clustering dendrogram and heatmap of word distributions in the House of Commons. 

The dendrogram thus shows us that based purely on a data-driven 
analysis of the frequency distributions of thousands of individual lex-
ica items, the war years stand out from both the pre-war years and the 
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post-war years, and that the war-years are more similar to post-war 
years than to pre-war years. The World War II effect is real. 

The heatmap and the second tree diagram, seen at the bottom 
of the figure, show the clustering of the individual lexical items 
(fig. 3). Given the constraints of the page, this part of the image 
should be understood as only a partial view, with each of the col-
umns displayed representing numerous lexical items that show a 
similar profile. The red marks in the heatmap indicate high fre-
quencies and the blue markers low frequencies. The same 
heatmap is given again in figure 3, with the additional lines drawn 
to highlight areas of interest. 

 

As we can see, four types of words can be identified based on the 
frequency trends. Words in group A were mostly unaffected by the 
war or became slightly more common after it, words in group B 
became more common after the war, words in groups C became 

Figure 3. Clustering dendrogram and heatmap of word distributions in the House of Com-
mons (1922–1960) with categories highlighted 



187 

less common during the war and remained less common thereaf-
ter, and words in group D became common just before the war 
and were common during it but then declined in frequency. We 
can therefore say that words in group D are “war words”. 

The dendrogram and heatmap do not make it very easy to see 
the individual words, and so we turn to PCA analysis. The dataset 
is exactly the same as before, and naturally the results are thus 
similar to those of the hierarchical clustering. Plotting the years 
on the basis of the first two principal components as a biplot and 
retaining the colour from the cluster analysis for easy reference, 
we see that the first component (horizontal axis) appears to load 
on “time”, while the second principal component can be inter-
preted as loading on a concept we can label as “proximity to war” 
(fig. 4). The first two principal components explain 26.4% of all 
the variation within the dataset.  

 Figure 4. PCA biplot of the years along the first two principal components. 
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In the PCA framework, it is also possible to visualise the actual 
words used in the study. Keeping the same two components, we 
can plot the words as a biplot. Figure 5 shows the cloud of 22,699 
words, with words associated with the war years located toward 
the top of the image, words more common during the early part 
of the timeline to the left, and words more common during the 
post-war years to the right. 

 

 

Figure 6 gives a closed look of the very top of the plot. The image 
confirms that the analysis is correct, as we see words like fighting, 
nazis, invader, bombed, and soldier. I have highlighted the word utmost 

Figure 5. Word cloud of 22,699 unique words along principal components 1 and 2 
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as an item of interest, because it appears to peak during the war 
years despite not being an explicitly war-like word. 

 

 

For further verification, figure 7 gives the standardised frequency 
of utmost, showing that the word had a clear peak in frequency 
during the war years, or between 1940 and 1946. It is good prac-
tice in corpus linguistics to verify large-scale statistical findings 
using more detailed quantitative and qualitative “spot checks”. 
Likewise, the figure serves to illustrate the importance of always 
treating diachronic data in a non-linear manner. The red regres-
sion line shows no change in the frequency of utmost at all 
(R2=0.00), while the non-linear fit in blue shows a substantial 
peak.  
 
 
 
 

Figure 6. Closer look at lexical items associated with the war years 
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The two examples below show utmost in use. As the examples 
show, the urgency and intensity of the war gave rise to more fre-
quent descriptions of actions and qualities as being extreme, with 
the by-then somewhat archaic intensifier utmost being one of the 
words used.  

(1) The German troops are fighting with the utmost tenac-
ity, although cut off in many places, and in defence of posi-
tions evidently forlorn. They have been counter-attacking 
with vigour, though as yet without success, in Holland and 
on the Moselle (Hansard, Winston Churchill, 31 October 
1944) 

Figure 7. Frequency profile of “utmost” during the time period 1922–1960 in the 
Hansard 
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(2) All sections of the House will be at one with me when I 
say that we are determined to fight that war through, side by 
side with our Dominions, the United States and other Allies, 
to the utmost of our ability. There could be no question of 
leaving it to our American Allies or of any shirking of our 
burden of the conflict. (Hansard, Morrison, 14 July, 1944) 

Finally, it is reasonable to ask whether the “war effect” we have 
observed is solely or largely the product of thematic words, and 
thus perhaps neither very surprising or interesting. To test this, 
we can replicate the cluster analysis but this time using only so-
called function words. This category of words comprises articles, 
pronouns, prepositions, modal and auxiliary verbs, and other 
closed-class items that are non-topical in nature. If the analysis still 
identifies the war years as a cluster, we can be quite confident in 
claiming that the war years were indeed a watershed period in par-
liamentary language use. 

 
Figure 8. Clustering dendrogram and heatmap of function word distributions in the 
House of Commons (1922–1960). 
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As figure 8 shows, that hypothesis can be confirmed. There are 
now four clusters, with the pre-war years split into two clusters, 
but the war years again cluster together and the post-war years 
stand separate from the war years and the two pre-war clusters. It 
is worth keeping in mind that low frequencies in the heatmap do 
not indicate that the word was not in use at all, only that its fre-
quency was comparatively lower than its calculated mean fre-
quency. The frequencies of all function words tend to be fairly 
high compared to content words. For example, the analysis shows 
that words like above, below, until and during were more frequent 
before the war, words like through, being and his were particularly 
frequent during the war, and again, between and her became more 
frequent after the war. Some of these observations might suggest 
immediate explanations – it seems to make sense that male refer-
ences (his) would have been more common during the war and 
that female references (her) would have increased over time (see 
Tyrkkö 2019a) – but understanding the others would require 
more in-depth qualitative analysis. Indeed, data-driven findings 
like this often serve as a starting point for more focused investi-
gations, and in this particular case, we could start looking for 
changes in common phraseologies involving words that show fre-
quency changes, which could in turn reveal developments in the 
discursive practices of parliamentary debating. 

Concluding Remarks 
This small data-driven pilot study showed that the British parlia-
mentary discourse underwent a period of change during the Sec-
ond World War, and that post-war lexical distributions did not 
return to their pre-war status, but instead headed in a new direc-
tion. Furthermore, the analysis of function words demonstrated 
that the observed change is not topical in nature, as the majority 
of closed-class words also exhibited diachronic changes over the 
timeline. The hypothesis was thus confirmed that the “war effect” 



193 

identified in previous research can also be observed in a register-
specific corpus and during a very different time of crisis. A mixed 
methods spot check was carried out to give tangible evidence that 
the patterns discovered using distant reading methods can be 
shown to be real at the micro-level. Space and time permitting, 
the study could have been expanded in a variety of ways. We 
could run contrastive analyses between the linguistic practices of 
the political parties, look closer into topical shifts, and examine 
the phraseological and discursive patterns associated with the fre-
quency trends of the function words, to name a few obvious di-
rections. 

More generally, the study serves as a window into how large 
textual datasets reflect cultural and societal events and phenom-
ena, and how these patterns of change can be uncovered using 
relatively simple machine learning methods. While the research 
design was seemingly simple and the findings perhaps more con-
firmatory that revolutionary, there were several small but none-
theless noteworthy details that might merit a comment. For ex-
ample, the use of the clustering algorithm for identifying years 
that resemble one another is a fairly strong departure from the 
traditional approach to periodisation in historical linguistics. In-
stead of binning years together into decades, centuries or what-
ever predetermined periods the researcher may deem appropriate 
and then comparing them with one another, we allowed the algo-
rithm to identify time periods based entirely on the primary data 
(see also Hilpert & Gries 2016). More often than not, this ap-
proach to diachronic data leads to new discoveries that challenge 
conventional notions of language variation and change.  

Importantly, with large datasets like the Hansard, these and 
similar methods are the only way of discovering and verifying 
macro-scale patterns. This is by no means to suggest that smaller 
studies focused on specific predetermined featured would be un-
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interesting or outdated, for they certainly are not, only that hu-
manities Big Data and the appropriate methods afford us to ex-
plore new horizons that only some years ago would have been 
deemed impossible.  
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Market Language Over Time 

Combining Corpus Linguistics and Historical Discourse 
Analysis in a Study of Market in Swedish Press Texts 

Claes Ohlsson 

Introduction 
Today, “the market” is present in most aspects of our daily lives 
as an almost undisputed phenomenon and concept. Markets per-
meate societies and the lives of citizens, who interpret more and 
more aspects of their being in terms of a market vocabulary, i.e. 
markets for employment, finances and even relationships among 
many other examples. However, this particular way of talking and 
understanding the market concept in language has not always 
been in place. History shows that perceptions of market not are 
self-evident, albeit seemingly ever-present over time in Sweden 
and elsewhere. From an overtly simplified historical perspective, 
the word market has gone from denoting a concrete place in time 
to becoming something abstract and perhaps also animate with-
out losing the original definition over time. Today, we may still 
talk about the vegetable market on the square, like our ancestors 
in the 16th or 17th century did, but also about a disgruntled stock 
market that punishes its sellers. 
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The aim of this chapter, and its underlying project1, is to de-
scribe and discuss some aspects of the development of market 
language over time. This is conducted with the help of a com-
bined theoretical and methodological framework in a sample of 
Swedish press texts from the mid 18th century to current times. 
The study is mainly guided by the question of how people have 
talked about markets, and thus ascribed meanings to the idea of 
the market, over the sampled time period. 

A basic assumption for the discussion is that the market does 
not exist beyond and independent of the actions of humans, and 
that their discourse is essential to what guides the acts that con-
tribute to what can be called an institutional reproduction of mar-
kets. The social and linguistic aspects of this ongoing process are 
indistinguishably related to each other. Another assumption is 
that the discourse and the notions have changed over time, and 
that the concept of the market thus has a history. Mapping this 
evolution in its permutations and diversity is not just a way to 
write history, but also to remove the element of obviousness that 
covers our present-day, almost hegemonic, discourse about mar-
kets. The omnipresent and active market of today has undoubt-
edly grown to its current position in stages but how and when? 

In order to answer the question of how and when, the analysis 
combines methods from corpus linguistics and historical dis-
course analysis; a framework that enables both a dissemination of 
the bigger picture of market-word usage over time as well as a 
more fine-grained analysis of where and how market-words are 
used. The combination of theoretical frameworks and different 
methodological tools are also an example of a digital humanities 

                                                        
1 This brief study is part of a larger, on-going, project named The Market Language: Studies in 
the Discourse About Markets from Medieval to Modern Times. I would like to acknowledge and 
thank the larger research group consisting of Henrik Björck (University of Gothenburg), Leif 
Runefelt (Södertörn University) and Nina Tahmasebi ((University of Gothenburg). 



201 

perspective, where the labels, “digital” and “humanities” have de-
veloped together in especially corpus linguistics over quite some 
time and also hold promise for further future development. 

Theoretical and Methodological Framework 
Issues of language usage have been at the center of interest in the 
humanities since long, and the significance of language for both 
the reproduction and transformation of societal conditions is 
acknowledged also in the social sciences. In discourse-oriented 
studies, the relation between language and context is especially of 
critical concern. It has been comprehended and operationalized 
differently in different research traditions, but there is a common 
understanding that the relationship is reciprocal: people’s expres-
sions both take form from the world they live in and give form to 
the realities that they are trying to grasp, which can be exemplified 
by the case of how and when the concept of market is seen as 
something that holds both concrete and active meanings. In order 
to better understand the use of market over time, a combination 
of theoretical and methodological standpoints is used and this 
combination encompasses aspects of conceptual history, dis-
course analysis, and corpus linguistics, with digital methods for 
detecting language changes both now and in history. 

Conceptual History as a Starting Point 
Conceptual history is a broad research tradition at the intersection 
of linguistic and historical analysis (Steinmetz & Freeden 2017; 
Kurunmäki & Marjanen 2018). In this approach, concepts are 
viewed as both indicators of and factors in processes of transfor-
mation. Conceptual change is an indicator of social change, but 
should not be reduced to a reflection of extra-linguistic influ-
ences. This research tradition has focused on analyzing the mean-
ing of fundamental concepts, whereas this study focuses more on 
what people actually do with words, in an approach that can be 
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termed history of language usage (Björck 2008). The importance 
of language use makes it an essential object for historical studies, 
regardless of scholarly discipline. And in this light, the study of 
market as a concept with its representations in language is an ex-
ploration of the evolution of a semantic field with many related 
expressions. This is done contrastively to the tradition of getting 
to the heart of one grand concept in the center of a wider dis-
course, like has been done in many previous studies of conceptual 
history (Williams 1976; Koselleck 2004). However, the mode of 
working with close-reading of historical or contemporary texts in 
order to describe the semantic layers of market is labor-intensive 
in a way that makes it impractical for analysis of large volumes of 
text from a long timeline. 

A Combination of Approaches 
An approach with the ambition to study concepts like market 
from a history of language usage perspective can benefit from be-
ing combined with corpus linguistics in order to easier process 
large text corpora that are already digitized. Corpus linguistics is 
based on computer-assisted studies of large amounts of text, i.e. 
text as one case of language in use, for quantitative and qualitative 
analysis of linguistic features. Although corpus linguistics has 
been oriented towards describing language as a system, there are 
many examples of its methods being used as a means for studying 
language use and, not least, word usage in specific socio-cultural 
settings (Stubbs 2001; Baker 2011). This approach relates to the 
assumption in discourse-oriented linguistics that language and the 
contexts in which it is used mutually influence each other (Fair-
clough 2003). Language is not just a reflection of the conditions 
for its discursive practices, but also an agent of change and preser-
vation through its creative and legitimizing qualities (van Leeu-
wen 2007). 
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Another relation between conceptual history and corpus-ori-
ented discourse studies is by understanding a discourse by its key-
words, which is the theme for Schroeter & Veniard (2016), in a 
study of the use of the “integration” concept, and also for 
Wierzbicka (1997) in her study of understanding different cul-
tures through their keywords. The role of keywords in discourses 
is further emphasized by Schröter (2008), and can easily be related 
to market as a keyword and concept in use in specific discourses. 
A combination of these theoretical and methodological frame-
works can then enable a critical perspective that has the potential 
to go beyond the limits of either quantitative or qualitative analy-
sis (Mautner 2010). Baker & McEnery (2015) show how corpus 
linguistics and discourse analysis can be combined to enhance an-
alytical possibilities and precision in a field dominated by qualita-
tive approaches. Although the majority of combined corpus and 
discourse linguistic studies deploy synchronic perspectives, there 
are also examples of work in the diachronic mode (Baker 2011). 

This study and its underlying project are corpus-based rather 
than corpus-driven; text corpora are used as a material that can 
answer questions about the evolution of the discourse that is in 
the project’s interest. Corpus linguistic analyses of large amounts 
of text from different time periods provide an overall picture of 
which market-related words have been used and how the usage 
has evolved in terms of prevalence and frequency. With the help 
of qualitatively oriented analysis, it is possible to continue an ex-
ploration of the contexts and discourses in which a market vo-
cabulary is used, hence investigate the many semantic expressions 
and usage of market talk. 

It is, for example, relevant to explore how the word “market” 
over time has been used in its definite forms in relation to the 
indefinite forms. The same applies for the occurrences of "mar-
ket" in the collective singular form. Both of these examples can 
be related to market as an abstract entity, in contrast to something 
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concrete that is situated in space and time. This relates to the 
question of which more specific contexts that are invoked 
through different compound words where market is an element. 
To investigate collocations, i.e. words that regularly occur to-
gether with a specific word, is also relevant, both for the overall 
mapping of the core concept and for more detailed analyses of 
what is often called the semantic prosody of a specific word or 
phrase (Stubbs 2001; Baker & McEnery 2015). Together, these 
analytic, more detailed, approaches can contribute to the overall 
aim of understanding the development of market as a multifac-
eted concept over time. 

The Material – Some Considerations 
The enterprise of studying market as a concept over time, with 
linguistic footprints in many types of texts, presents several chal-
lenges and choices when selecting empirical material. Evidently, 
talk about market has happened in spoken language, which raises 
unsurpassable problems in terms of historical access and also for 
analysis on a larger scale. The obvious source of material is instead 
written texts, in order to both describe market as a concept over 
longer time periods and to be able to process data with the aid of 
corpus linguistic tools. For this study and its underlying project, a 
large sample of accessible, digitized texts in Swedish have been 
assessed and categorized with regard to levels of public access, 
genre and digitized annotations. Many of these texts are already 
digitized but from different time periods and with different styles 
and techniques when it comes to documentation and annotation. 
The result is a sprawling collection of possible texts from official 
domains such as law and statutes, education, press and periodicals 
as well as protocols and similar texts from political and adminis-
trative bodies, together representing a time line from the 17th 
century until today. 
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For the smaller study at hand in this chapter, press texts are 
used and from a shorter time period. Texts from newspapers have 
the advantage of belonging to a distinguishable genre, which has 
stability over time in terms of usage and basic function even if 
form, content and public perception have differed. Press texts are 
also a prominent type of texts in the already existing research in-
frastructure of the Swedish Language Bank (Språkbanken) in the 
Swe-Clarin initiative (https://sweclarin.se). The part of the Lan-
guage Bank called Språkbanken Text has existed in different forms 
since the 1970s, hosted by the University of Gothenburg, and is 
today a large and elaborated collection of texts in many corpora, 
which are accessible through a work bench or interface called Korp 
(https://spraakbanken.gu.se/korp/). The Korp interface enables 
concordance searches for single words or even phrases together 
with calculations of absolute and relative frequency rates per mil-
lion words among other features. It is also possible to extract sim-
plified charts of collocation usage from word or phrase searches 
in Korp. 

Two larger sets of press text corpora have been sampled and 
used through the Korp interface for the analysis in the following 
two sections. The first set of corpora, The KubHist Collection, con-
sists of historical press material taken from 33 different types of 
newspapers and periodicals over a time period from circa 1760 to 
1890. Publications are not evenly distributed over the time period 
but are sorted in separate sub-corpora per decade. The overall 
size for the KubHist Collection is close to one and a half billion 
tokens (or single word forms), which makes it one of the largest 
historical corpus collections for Swedish language texts. The sec-
ond set of corpora is the Modern Press Collection, which consists of 
sub-corpora from about a dozen different contemporary newspa-
per sources, stemming from 1965 to the 2010s. The collection is 
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smaller than the KubHist set, but still encompasses over half a 
billion tokens2. 

Two related limitations in the two selected sets of corpora are 
firstly that they do not present an unbroken timeline of press texts 
for the analysis, and secondly that annotation of time and date 
differs between different sub-corpora. A third limitation is the 
differences in corpora size and that the Korp interface, although 
useful, is restricted in functionality such as summarizing of collo-
cations and in possibility to more detailed sorting of data. These 
limitations are discussed further in the final section, in the light of 
the results of the study. 

“Market” Over Time – The Bigger Picture 
The interpretation and usage of the concept of “market” over 
time is obviously closely connected with the use and distribution 
of its lexical representations in Swedish language use. The analysis 
initially concerns the consistencies and changes in how market 
(marknad in Swedish) is used as a lemma and possible lockword over 
time in the aforementioned sampled set of texts and time periods. 
This leads to a descriptive comparison between the indefinite and 
definite forms of market in singular form and a discussion of the 
usage patterns that are shown in this description. Questions at 
hand are if the use of market as lemma fluctuates or can be seen 
as relatively stable over time and if there is an increase in how the 
definite form of market (i.e. “the market” ) is used over time. The 
material in use are the press text corpora of the Språkbanken Text 
as described above. The studied timeline runs from approximately 
mid 18th century to the end of the 19th century in the collection 
of corpora from the KubHist resource and from the mid 20th 
century to the 2010s in the collection of corpora available in the 
modern press text resource of Språkbanken Text. 
                                                        
2 The number of tokens in KubHist is 145,115,124 and for the Modern Press Collection 
594,395,047. 
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How Stable is the Use of “Market”? 
One way to shed light on the usage of market words is to search 
for all possible forms of inflection, i.e. the forms or lexemes of a 
word where the head wordform is called the lemma. For market 
(marknad in Swedish), a search for all possible forms include in-
flections for number, definiteness and genitive. A search for the 
lemma of market in the selected two sets of press text corpora will 
then have potential to give us information on the frequencies, or 
commonness, of the word in the time separated sets of corpora 
texts, aided by the coverage of all possible inflection forms and 
also help us to understand the lockword aspect of market (Baker 
2011). Baker defines a lockword as a word which may change in 
its meaning or context of usage when diachronic corpora are 
compared, yet appears to be relatively static in terms of frequency 
(2011, 66). Compound word forms with market as final element 
would show the same inflectional patterns but are excluded be-
cause of scope restrictions for this study and since compound 
forms ending in -market would show similar patterns as market as 
lemma. 

Both collections of corpora consist of press texts, primarily from 
daily newspapers, which facilitates a comparison even if several dif-
ferences also exist between the samples. The historical KubHist 
Collection of corpora is larger than the Modern Press Collection, 
both in terms of tokens and in number of separate corpora. The 
KubHist corpora is also annotated differently in time, namely per 
decade, which must be taken in account. The modern press cor-
pora are in general annotated per year. A direct comparison is sub-
sequently not possible between these sets of data.  

How stable are then the occurrences of market as a lemma, i.e. in 
all possible non-compound word forms over time in the two col-
lections of corpora? The Korp interface of Språkbanken Text re-
veals that market as a lemma occurs 197.4 times per million words 
overall in the 37 corpora that make up the Modern Press Collection 
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and 65.6 times per million words in the 129 corpora that make up 
the historical KubHist collection. This a relatively blunt instrument 
of measure but it shows that market is present with different lexical 
expressions over time from the mid 18th century to the end of the 
19th century and then to a higher degree from the mid 20th century 
to present day. A smaller set of corpora (9) from the modern news-
paper collection was selected in order to present a more even time-
line since this corpora collection is heavily biased towards the 
2000s. This smaller set show some fluctuation of occurrences over 
times, as seen in figure 1 below.  

 
Figure 1. Occurrences for “market” as lemma (marknad) in a subset of modern press cor-
pora (1965–2013). 

Figure 1 shows occurrences for market as lemma per one million 
words in the modern press corpora and even if these numbers 
fluctuate from 1965 to 2013, it is possible to distinguish a rounded 
figure of circa 114 occurrences per million words. It is a lower 
figure than the median for the modern press corpora in all (197. 
4) but the full collection is biased towards material from the 2000s 
and not evenly distributed over time. When looking at the histor-
ical period, the matter is complicated by the very large number of 
sub-corpora in the KubHist collection (129) and that occurrences 
must be calculated separately for each corpus, i.e. per newspaper 
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and decade. A look into three subsets of historical newspapers 
show differences of occurrences over time and also between 
newspapers as shown in figure 2 below:  

 
Figure 2. Occurrences for “market” as lemma (marknad) in three historical press corpora. 

The three selected newspaper corpora (where each decade is rep-
resented in a separate corpus) have been randomly sampled with 
the aim to present a description of occurrences over the time pe-
riod from the mid 1700s to the end of the 19th century. The oc-
currences per million words fluctuate when comparing the news-
papers but a general result is that the overall median for occur-
rences per million words of market as a lemma in the earlier time 
period (1760s to 1820s) is lower than in the modern newspaper 
collection, which also is in line with the broader figures of lemma 
occurrences for both the larger collections of corpora, mentioned 
in the initial part of this section. The later part of the 19th century 
shows similarities to the modern press material but with large var-
iation and also from a limited set of two corpora.  

0
20
40
60
80

100
120
140
160

17
60

s
17

70
s

17
80

s
17

90
s

18
00

s
18

10
s

18
20

s
18

30
s

18
40

s
18

50
s

18
60

s
18

70
s

18
80

s
18

90
s

Sample 1 (Dagligt Allehanda) Sample 2 (Borås tidning)

Sample 3 (Barometern)



210 

“A Market” or “The Market”? 
A starting point for the study is the change of market as a concept 
from primarily a concrete place in time and space to an abstract 
phenomenon with animate properties. The original meaning is still 
viable, side by side with expanded meaning for the concept. To be 
able to discuss this change over time a bit more in detail, I now 
look in to the distribution of two specific word forms for market as 
a lemma, namely market in indefinite form (”[a] market”), singular 
and in definite form, singular (”the market”). The Swedish forms 
are marknad and marknaden. A scrutiny of “market” in both sets of 
corpora shows that the indefinite form occurs 21.2 times per mil-
lion tokens in the historical KubHist set of corpora and 32.9 times 
per million tokens in the modern newspaper collection. The defi-
nite form “the market” occurs 23.4 times per million tokens in 
KubHist but 112.8 times per million tokens in the modern material. 
There is subsequently a significant difference in how often the def-
inite form of market occurs between the historical and modern 
press texts. The same subset of nine modern press corpora as used 
in the section above shows that the usage of “the market” is more 
common in comparison to the usage of “a market” and that it 
seems to increase the closer we get to present day (see fig. 3 below). 

 
Figure 3. Occurrences for “market” in indefinite and definite form in modern press corpora.  
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The scrutiny of the definite and indefinite forms for market in the 
historical KubHist collection of corpora faces the same chal-
lenges as for the previous description of lemma stability over 
time. Two subsets of newspaper corpora from 1760–1840 respec-
tively 1840–1890 do however show the same type of patterns as 
for the KubHist material in general. The proportions between the 
two singular forms fluctuate over time as shown in figure 4 below.  

 
Figure 4. Occurrences for “market” in indefinite and definite form in Dagligt Allehanda 
1760–1840. 

In figure 4, the indefinite form of “market” show to more com-
mon in occurrences per million words but the difference to the 
definite form is comparably small. The same pattern can also be 
seen in figure 5 for another subset newspaper corpus with a later 
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Figure 5. Occurrences for “market” in indefinite and definite form in Barometern 1840–1890. 

The changes are quite different in both these historic examples 
but the proportional patterns are similar and also in line with the 
general picture for the historical collection corpora, which overall 
show a much different picture when compared with the preva-
lence of the definite form for the Modern Press Collection of cor-
pora. The use of the form “the market” over “market” is by far 
more common in the later press material. 

Discourses of Market 
The previous section of the analysis, with a focus on the bigger 
issue of how market has been used as word over time, gives some 
clues on how these word representations may be connected to 
the development of market as a concept. Firstly, market is contin-
uously present as a word in Swedish press text corpora over the 
studied time periods of from 1760s to the 1890s and from the 
mid 1900s until today, albeit unevenly and with regard to the lim-
itations of the material at hand. Secondly, it seems that the defi-
nite form of marknaden or “the market” has come increasingly in 
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use over time and more so in the corpora of the 20th century. 
This mainly quantitative analysis can now lead us into a more de-
tailed, yet still explorative, analysis of how market as a lemma and 
the forms of market in singular are connotated to other words, 
which denote different items in the discourse. Together, these de-
scriptions can inform us more about the discursive roles of mar-
ket as a concept over time. 

A Good Market and the Open Market Among Other Examples 
The Korp interface of Språkbanken Text can present the immediate 
words in the vicinity of a selected word, such as the indefinite 
“market” (marknad) or the definite “the market” (marknaden), 
through the Ordbild function. This is a relatively simple way to 
map a general picture of collocations in the selected corpora. For 
this part of the analysis, words in immediate left and right posi-
tions of the concordance search words as above are in focus. The 
mapping has been conducted in both collections of corpora, 
which enables a very broad picture over time. A more detailed 
analysis over single years or decades is not done here. It is how-
ever possible to see patterns of usage similarities and differences 
in the larger sets of corpora from the historic press material and 
from the modern press of the 20th century. The Ordbild function 
shows that the selected words have several hundred possible con-
structive patterns, albeit the vast majority of these only report one 
occurrence. For this presentation, the ten most commonly occur-
ring patterns have been considered. These are also the dominating 
patterns in number of occurrences.  

The lexical patterns for the most common attributes in posi-
tions before and after the search words for “[a] market” and “the 
market” show similar tendencies when the historical KubHist col-
lection of corpora and the modern press texts are compared. The 
adjectives that serve as attributes to “[a] market” and “the market” 
differ in both sets of press texts. The indefinite form “market” is 
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commonly denoted as “good”, “bad”, “large” or “new” in the his-
torical corpora, while the definite form “the market” is attributed 
with “foreign”, “European” or “national”. A similar pattern is 
found for adjective attributes for the same forms in the modern 
press corpora; here “market” too is denoted as “large” or “new” 
but also as “important” and “the market” may be “Swedish” or 
“European” but also “inner”, which refers to the European Union 
inner market. “The market” can further be “black” or “open” in 
our times but not earlier. The attributed noun phrases thus show 
examples of stable collocative patterns where market notions such 
as “the foreign market” or “the open market” stand out as being 
commonly used in their respective time periods. 

The Market is There and It Can Also Be Dominated 
The description above shows that there are differences in how 
the word forms for market in singular form are discursively 
framed and that these differences primarily relates to the definite-
ness of the word market and to a lesser extent to selected time 
period. “The market” follows a different route than the indefinite 
“market”. A mapping of the verbs that are syntactically collocated 
to the market word forms reveal further differences. The syntac-
tical construction of [VERB “market”] and [VERB “the market”], 
i.e. when the verb phrase has the position before the noun is re-
lated to what an animate or inanimate agent does with the word 
form at hand. When the verb is positioned after the word form, 
[”market” VERB] or [”the market” VERB], the focus is instead 
of the word form as grammatical subject and potential agent. 
These verb phrase constructions are then indicators of both how 
market is discursively framed and of market as a possibly active 
agent in language usage. The patterns for the indefinite form of 
market show similarities over time. The recurring tendency, 
which dominates in number of occurrences are verb phrases that 
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express the physical existence of “market”, i.e. “to have a mar-
ket”or “[a] market is…”. This obviously fulfills the basic need in 
the press texts to report on ongoing market events but there are 
also some differences in how market verb phrases are constructed 
over time. The KubHist material shows a majority of construc-
tions that express being physical present at a market: “to visit a 
market” or “to attend a market”. These phrases are absent in the 
modern press material where instead “to create” or “to open” a 
market are among the most commonly found verb constructions.  

When we turn to the case of market in definite form and verb 
constructions for “the market”, tendencies differ even more. A 
similarity between the definite and indefinite forms in the histor-
ical KubHist material is that the most common verb construc-
tions concerns the existence of “the market” or the visiting of the 
market. This contrasts with the modern press material where the 
examples of verb constructions with [”the market” VERB] espe-
cially stand out. Here, “the market” acts in different ways that are 
not seen in either the earlier, historical press texts or found for 
the indefinite form of market anywhere. The market “grows”, 
“expects”, “waits” and “calculates” in the modern press texts. 
The same pattern can be seen for the construction [VERB “the 
market”] where “dominate”, “calm down”, “influence” or “sur-
prise” the market are the most used phrase patterns. Here, a 
change has apparently taken place both in terms of lexical repre-
sentation and in interpretation of the concept. The market has 
become a driving force on its own, either to be acted upon or as 
an actor in itself. 

Discussion 
This chapter started by noting the almost hegemonic contempo-
rary view of the market and markets as self-evident parts in to-
day’s societies. But it is also the case that the Market (with a capital 
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M) as an idea of our times not has been admitted into the pan-
theon of grand concepts of our civilization (see Williams 1976) 
until very recently (Leary 2018). This gap of knowledge and the 
pointing out of the inevitable market society of today, together 
merits a study of both the concept as such and of its use over 
time. 

The results of this brief and explorative analysis show that there 
certainly are differences in how the 19th century media percep-
tion of market as an idea differ from the 20th century press cov-
erage. One interesting similarity is the lockword aspect of market 
(Baker 2011). It is present in the press texts, as perhaps expected, 
over a long time period even though fluctuations are noticeable 
in time and between different newspapers or periodicals. The 
most striking difference, however, is the rise of the definite form, 
“the market”, towards the end of the studied time period, where 
the definite form becomes the dominating lexical expression for 
the concept. “The market” also has lexico-semantic properties 
that indicate specific kinds of actions and how to be acted upon. 
The moving and animated market is typical for our times, while 
the passive and physical market primarily is rooted in an earlier 
time period. 

The material at hand has been taken from a large and very use-
ful resource, Språkbanken Text. It is however necessary to point 
out the limitations of working with a material that has been pro-
cessed for other purposes at different stages of time. Annotations 
and interface functions may not always be well-suited for a study 
of this kind and for in-depth analysis and an even larger scale 
analysis, computer linguistic assistance and guidance is a must. 
Examples on how to continue the promising combination of cor-
pus-based (and corpus-driven) discourse studies with a possible 
focus on keywords and concepts is to use well-tried out means of 
statistical testing for significance or to use big data-techniques for 
assessment of very large data sets. From a discourse perspective, 
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it is also feasible to deploy analysis, which further involve ques-
tions of genre, context and the practices of language usage. 

It is finally also fitting to mention that digitalization of large 
masses of text into corpora not is a new feature, which puts the 
light on corpus linguistics as precursor of digital humanities of 
today (Dalbello 2011; Ebensgaard Jensen 2014). The current fo-
cus on methodological crossbreeding in digital humanities is a 
very promising development for studies of arts and humanities, 
just as corpus linguistics has vitalized many types of language 
studies. Earlier experiences of the development of corpus linguis-
tics from the 1970s and onward together with the intertwining of 
discourse studies with corpus linguistics later on, can together be 
seen as a very fruitful combination and definitely in line with how 
digital humanities as a field now both expands and deepens. 
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Digital History 

Digitizing and Communicating the Past: A Case Study 

Sara Ellis Nilsson 

A New Project: The Digitalization of Cultural Heritage 
This chapter presents and critically discusses the ongoing digital 
humanities project Mapping Lived Religion: Medieval Cults of 
Saints in Sweden and Finland. In this project, the main research 
question is traditional – the study of lived religion in a specific 
historical period, exploring questions of when and where – while 
the methods are digital. The project applies digital methods, in 
part, in order to facilitate the research project’s interdisciplinary 
approach. Below, I will demonstrate these methods by presenting 
examples from the internal, input-interface currently under devel-
opment. The chapter will also explore the project’s projected out-
comes and link them to the consequences and opportunities of 
these types of research-driven digitization projects. 

In Mapping Lived Religion (MLR), we are addressing the fol-
lowing two questions: How do you map saints? How can digital 
methods contribute to our understanding of “lived religion”, that 
is the practice of religion in everyday life? In order to answer these 
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questions, the project members are currently constructing a com-
prehensive, online, open-access database of art historical, archae-
ological, and historical documents, with an interactive map, by 
applying the principles of linked open data (also known by its ac-
ronym, LOD) where possible. The project thus contributes to the 
field of digital spatial humanities in its use of technologies for dig-
ital mapping, spatial analysis, and critical analyses related to place 
and location, and to traditional humanities disciplines, in its use 
of sources such as texts and material culture (cf. Dunn 2019, 2–
7, 13, 16–17). 

This resource will also provide users with access to data from 
cultural heritage collections (in particular museums, libraries, and 
archives) and previous research results. In fact, the project’s col-
laboration with cultural heritage institutions is key in its develop-
ment. Moreover, the project utilizes several digital tools for im-
ages, spatial infrastructures, and transcription, as well as a 
crowdsourcing platform. Finally, and of great importance, the 
project’s digital resource is intended as a long-term solution to 
facilitate future research in this and adjacent fields.  

Timescape and Landscape 
As this project combines the disciplines of history, art history, and 
archaeology in its approach, questions of “when” and “where” 
are integral to the analysis. These can be termed “timescape” and 
“landscape”, activating both time and place, and suggesting the 
multiple dimensions of possible analysis using this resource under 
development.  

The project’s timescape focuses on the period of the Swedish 
medieval ecclesiastical province, which was active from its estab-
lishment in 1164 to the consolidation of the Swedish Protestant 
Reformation at the Uppsala Synod in 1593. However, the 
timescape also allows for investigative inroads into the 17th and 
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early 18th centuries due to the nature of the source material that 
we are gathering.  

Thus, this time period is directly connected to the geographical 
scope or landscape under investigation. The medieval Swedish ec-
clesiastical province included most of modern Sweden, as well as 
Finland and Viborg (now in Russia). The provinces of Skåne, Ble-
kinge, Halland and Bohuslän, as well as some areas in Dalarna, 
are not included as these belonged to the Norwegian or Danish 
ecclesiastical sphere. Thus, the resource focuses on medieval bor-
ders of dioceses and parishes, including churches, chapels, reli-
gious houses, and holy places found throughout this landscape. 
The digital resource will make it possible to explore the cults of 
all saints throughout this period and in this geographical area. 

A New Digital Resource 
In order to facilitate the study of lived religion using digital meth-
ods and in the framework of this timescape and landscape, we are 
building an open-access, online digital resource for the project 
and for future research. The portal will provide access to a data-
base of medieval texts and objects, which is also its foundation. 
Therefore, the project’s central focus is the construction of the 
database and one of its publications is the online portal. The pro-
ject’s digital approach enables interdisciplinary research as it com-
bines the fields of archaeology, art history, and history. Moreover, 
it allows for new perspectives in exploring the primary research 
question of lived religion, which will be discussed in further detail 
below. 

Currently, the database and portal are under development, with 
changes and refinements constantly taking place. Therefore, even 
though the principles and overarching methods applied are rela-
tively set, the visual aspects and digital solutions might be subject 
to modification after this chapter has been published. Conse-
quently, the discussion and descriptions in this section and the 
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next should be regarded as a snapshot of a work-in-progress in 
the spring of 2020. 

For the development of the portal and digital infrastructure for 
data and analysis, the MLR-project collaborates with the Center 
for Digital Humanities (CDH), University of Gothenburg (GU). 
Due to their long-term infrastructural development work, CDH 
are well equipped to ensure the sustainability of the portal. This 
aspect is of fundamental importance to the project’s success as 
the portal is intended as a future resource and not just for the 
duration of the research project. The platform under develop-
ment by the team at CDH is in both English and Swedish, con-
tains sustainable code, and a modular functionality for re-use in 
other digital heritage projects – one of the goals of CDH. The 
platform enables the import, export, editing, analysis, and pub-
lishing of data.  

In order to answer the overarching research question, the pro-
ject applies the following methods and digital tools:  

 
1. creation of a relational database applying the principles 

of linked data (linked open data where possible); 
2. new digitization of cultural heritage collections; 
3. spatialization: visualizations and spatial infrastructure and  
4. transcription. 

 

Relational Database and Linked Data  
Currently, the researchers of the project are collecting and com-
piling data from a large variety of written sources – including diplo-
mataria (letters and legal documents), medieval parchment frag-
ments, and collections of miracle stories, as well as early modern 
antiquarian and topographical sources – and (non-written) mate-
rial sources in the forms of sculptures, murals and buildings, 
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among others. The data model is being developed and imple-
mented as a relational database (SQL) of medieval places, people, 
texts, and objects. The tables are divided into “Place”, “Type of 
Place”, “Type of Evidence”, “Type of Evidence–Subcategory”, 
“People (Saints)”, “Cult Manifestation”, and “Source”. 

In this model, we have developed an internal user interface for 
data input. In this interface, the project members add data and are 
able to see their contributions in the scope of the entire data avail-
able. We have created input forms to represent the individual ta-
bles in the database (described in more detail below). The tables 
connect the relevant entities to each other (one-to-one, one-to-
many and many-to-many relations). There is flexibility in the sys-
tem as the categorization schemas of entities are developed and 
added as needed by the research team. The method combines 
both automatic input of digitized cultural heritage material (more 
on this below) with manual input of source material and refer-
ences by the research team. The representations of objects in the 
database are linked to places, individuals, and dates. 

Furthermore, the database has been developed using the prin-
ciples of linked open data (Blaney 2017; Europeana Foundation). 
Our project’s application of these principles include structured 
data, consistency throughout the platform, publishing data 
openly, using stable identifiers (e.g. application program interface, 
API)1, open metadata which enables enriching existing metadata, 
access to repositories, and connections to external sources.2 For 
example, in order to effectively link the project’s data to other 
datasets in terms of ontologies and consistency, we have looked 
at how others have modelled information and vocabularies. For 
example, in the field of art history and cultural heritage we have 
                                                        
1 In reality, we use available web-based API: code that governs access to the server and which is 
publicly available. Put simply, an API allows different applications to communicate with one an-
other and returns data. 
2 For example, the Europeana Data Model (EDM): https://pro.europeana.eu/page/edm-docu-
mentation  
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applied vocabularies developed by the Getty Research Institute, 
in particular the Art &Architecture Thesaurus Online and Iconclass – a 
classification system for cultural heritage.3  

As mentioned, the project utilizes and manages the data of pre-
viously digitized cultural heritage material. Using two of these da-
tasets, the project is compiling a register of medieval parishes, me-
dieval religious buildings (churches, chapels, monasteries, and ca-
thedrals), dioceses, and holy wells, in order to enrich possible 
analyses. We combined the two existing, broad datasets previ-
ously compiled by the Swedish National Heritage Board, Fornsök 
(the database for archaeological sites and monuments) and the 
Swedish Building Register (BeBR, Bebyggelseregistret). Now, directly 
in the portal, the project members have been editing the dataset 
created, in order to compile a register of religious buildings for 
the period, ca 1000–1600. This register and placement of religious 
sites enhances the possible visualization of lived religion in the 
landscape, in addition to providing a reliable register of medieval 
religious buildings and sites for future research. 

Current Development Work and the Input Interface 
The following images illustrate the present, internal input inter-
face.4 The external search interface is currently under develop-
ment and its appearance will change. Simply put, the work on the 
database focuses mainly on inputting “Cult Manifestations”: Start 
with Place → Type of Evidence → Type of Evidence-subcate-
gory, then link to Saint, Quote/Source, and a possible electronic 
source. All of these tables are linked together (as above). 
 
                                                        
3 Art & Architecture Thesaurus Online, Getty Vocabularies: https://www.getty.edu/re-
search/tools/vocabularies/aat/index.html; Iconclass: http://www.iconclass.org/.  
4 Due to limitations in printed page size and image resolution of the screen-capture, the details 
may be difficult to read. For reference, visit the pages on the website.  
Example 1: https://dh.gu.se/saints/cult/238 & https://dh.gu.se/saints/place/4798.  
Example 2: https://dh.gu.se/saints/cult/440 & https://dh.gu.se/saints/place/4797.  
Example 3: https://dh.gu.se/saints/cult/160 & https://dh.gu.se/saints/place/364. 
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Example 1 

 
Above: The input interface for the feast day for Romanus of Cordat (abbot). The entry 
shows that it was celebrated by the clergy (Festum chori) on February 28. The Calendar 
was used in Uppsala and there is a direct link to the Medieval Parchment Fragment 
(MPO) database where the source is also recorded. 

 

Left: The map interface. 
The arrow indicates the 
point selected to represent 
the area of the entire Upp-
sala archdiocese (a tempo-
rary solution). The point 
to the left indicates the ca-
thedral; the points below 
and above represent other 
medieval religious sites in 
Uppsala. 



226 

Example 2  

 

 

Above: The input interface for the feast day 
for Gregory the Great (pope). The entry illus-
trates that the entire diocese celebrated the 
feast (Festum terrae) on March 13. The Cal-
endar was used in Skara and there is a direct 
link to the MPO database where the source is 
also recorded. 

Left: The map interface with the arrow indi-
cating the point selected to represent the area 
of the entire Skara diocese (a temporary solu-
tion). The point to its upper left is the cathe-
dral. 
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Example 3 

 
 

 
 
 

 
 
 

Above: The input interface for 
a cult object: a sculpture of the 
Virgin Mary in Od Parish 
Church. The entry contains the 
corresponding card from the Icon-
ographical Register, the links to 
online resources, and the quotes 
in the 18th century source de-
scribing the Cult Manifestation. 

Right: The map interface with 
the point set to Od Parish 
Church in the Skara Diocese, 
the site of the previous Cult 
Manifestation. 
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Digitization of Cultural Heritage Collections 
As mentioned, the project members are creating a database of 
currently non-digitized, analogue sources, as well as linking to dig-
itized material, of interest to the overarching research question. 
One of the aggregators used extensively by the project is the ag-
gregator, Swedish Open Cultural Heritage (SOCH, K-Samsök in 
Swedish). SOCH links to data from various cultural heritage in-
stitutions’ databases, indexes, and publishes it, applying the prin-
ciples of linked open data. This web service then enables us to 
use digitized cultural heritage data (images and metadata) via a 
Web API.5  

The project also utilizes other earlier digitization projects and 
existing infrastructure in both Sweden and Finland. Examples in-
clude previous projects at the Swedish National Archives (SNA, 
Riksarkivet), e.g. the MPO database, the Topographical Register 
(TORA), and Medieval Sweden (Det medeltida Sverige), as well as 
Fragmenta Membranea at the Finnish National Library and Finna. 

In terms of new digitization, our project has a formal collabo-
ration with the Swedish National History Museums (SHM) and 
the Department for Library and Archives at the Swedish National 
Heritage Board (Riksantikvarieämbetet, RAÄ). As part of this col-
laboration, they will be digitizing part of their cultural heritage 
collections of relevance to our research project. SHM will provide 
high-resolution images of Medeltidens bildvärld (MB, “Medieval Pic-
ture World”) and accompanying updated metadata, while RAÄ is 
digitizing the analogue Iconographical Register (Ikonogafiska regis-
tret, IR), an important catalogue, including interpretations, of art 
historical material in Sweden.  

The art historian and photographer, Lennart Karlsson, took 
the low-resolution images in the current MB database as analogue 

                                                        
 
5 SOCH: https://www.raa.se/in-english/digital-services/about-soch/.  
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photographs. These images show extant ecclesiastical art in Swe-
dish churches and some museums. SHM is digitizing these as 
high-resolution images (TIFF and JPEG formats) using Pho-
toshop for post-production (see fig. 1). The updated metadata 
and the newly scanned images will receive unique and stable iden-
tifiers (URI) and the data management will adhere to more up-to-
date standards. These images and their metadata will be made 
available by SOCH by the end of our project, with the images in 
TIFF format and accessible via International Image Interopera-
bility Framework (IIIF) format. IIIF provides an interoperable 
framework for delivery of images. 

 

 
Figure 1. A 15th-century altarpiece from Husaby featuring St Lawrence, Maria Magda-
lena, and St Sigfrid. Photo by Lennart Karlsson (ID 9205204), Medeltidens bildvärld. 
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Regarding the Iconographical Register, RAÄ has scanned all of 
the cards and images of medieval art and has registered metadata 
associated with each object through a semi-automatic process. 
The index cards have been OCR-scanned and the next step is to 
clean the OCR-data to make additional metadata available and 
subject it to a free-text search. In addition, each item has been 
assigned a URI. These collections will also be made available 
through SOCH by the end of our project, adhering to the pro-
ject’s application of linked open data principles. Moreover, this 
digitization aims at providing access to the collections for a wide 
audience and future research. 

Spatialization: Visualizations and Spatial Infrastructure  
Geographic data structures are generated in GeoJSON format 
and visualized in the map interface. The mapping component 
serves several purposes, both methodological and analytical. First, 
data is visualized on a map when it is entered. This enables a form 
of quality control during the data input process. In addition, the 
mapping component is an important tool in the analysis of data, 
enabling the creation of, for example, distribution patterns of 
saints, objects, and patronage. Furthermore, visualizations in time 
and space will provide analytical models in order to answer our 
research question on lived religion. 

Figure 2 provides an illustration of the type of distribution pat-
tern that is possible to produce using our portal. In this example, 
we have generated a distribution map of the cult manifestations 
for the saints Elin of Skövde, the Virgin Mary, Olaf of Norway, 
and Lawrence. 
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Figure 2. Cult Manifestations associated with saints Elin (blue), the Virgin Mary 
(white), Olaf (green), and Lawrence (yellow).  

Digital Transcription 
This aspect of the project will not be implemented until a later 
phase. The goal is to use digital text transcription for some of the 
digital manuscript images. Currently, the project researchers are 
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assessing this aspect and discussing solutions with SNA. The plan 
is to link the platform to the parchment fragment database and 
use the existing images which are available in IIIF format. The 
SNA will make any new images ordered by the project available 
in IIIF format. 

Research and Analyses 
As stated above, the project is in its development phase and has 
focused on digital methods, tools, and the creation of a digital 
resource. In this next section, the project’s projected outcomes in 
terms of future digital resources, analyses, and the overarching 
research question will be presented.  

One of the outcomes of the project is the creation of a digital, 
open-access register of places connected to the cults of saints, in-
cluding holy wells and medieval religious buildings. In addition, 
the project is creating interactive, digital maps based on this reg-
ister. This important digital component introduces a new aspect 
in terms of facilitating the analysis of cult sites both spatially and 
chronologically, allowing us to “pin” source material to the map. 
Possible analyses using the mapping component will answer ques-
tions of where, when, and what. A time-line toggle will be imple-
mented in order to show changes in the timescape as these are 
displayed spatially. The project also deals with multiple layers of 
time – e.g. when a source was produced, when it was used, when 
it was modified, as well as the time a religious act took place. 
These many layers must all be taken into account and a decision 
made as to what is essential to the resource being produced. The 
spatial aspects of historical events, in this case primarily religious 
expression, are in focus and the aim is to create an interdiscipli-
nary, digital research resource. 

This project’s foundation consists of research-driven digitiza-
tion. Therefore, digital methods are used to answer specific re-
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search questions centred around medieval “lived religion”, study-
ing its expression in the material and textual sources related to the 
cults of saints. In using the term “lived religion”, we emphasize 
everyday religious practice and experience. This does not neces-
sarily exclude institutional religion, dogma and theology, but these 
aspects will primarily be viewed in light of how they shaped and 
interacted with ordinary people’s experiences of the sacred (e.g. 
McGuire 2008; Meyer 2014). In this view, religion is more of a set 
of actions than a fixed system of belief. By creating these digital 
maps, we will be able to investigate, for example, patterns of pil-
grimage, the spread of relics, which feast days were celebrated, 
and local devotions to particular saints through images and altars.  

As I have mentioned several times, we are not only developing 
this database and interdisciplinary digital resource for our own 
use within the project. It is intended to be a resource for future 
studies of the cults of saints and lived religion by scholars in var-
ious fields. Thus, researchers will be provided with an opportunity 
to contribute to and enrich the database via new metadata or new 
entries. We are developing a crowdsourcing input interface that 
should be available in 2021. 

Research-driven Digitization: Consequences and Opportunities 
Following the above presentation of the project’s methods and 
data analyses, I would like to conclude with a few observations 
concerning the consequences of this type of research-driven, dig-
ital-resource project. In general, there are of course many benefits 
to digitalization projects, some of which have been demonstrated 
above. However, there are also challenges and limitations inher-
ent in applying and developing digital methods in order to answer 
what could be considered traditional research questions, even if 
the use of new tools does not necessarily indicate a major over-
haul in terms of methods and theory (cf. Nyberg 2019; Nilsson 
Hammar 2015). 
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One possible disadvantage of digitizing historical source mate-
rial is that, while enabling (relatively) easy access to a multitude of 
different sources, including fragile material or material in distant 
locations, the researcher becomes one-step removed from han-
dling and examining the sources themselves. This can limit po-
tential analyses and the understanding of past cultures as the 
physical experience of the source becomes an abstraction; this is 
especially evident in manuscript studies and book history. In ad-
dition, digital sources are not just copies of analogue sources; they 
become distinct sources in their own right and need to be subject 
to source criticism themselves (Ellis Nilsson 2019; Knox & Wal-
ford 2016). One aspect often discussed in our research project is 
the rigidity imposed on the sources due to our data model in 
terms of categorization (see below). It is therefore of vital im-
portance that we are transparent in the description of the devel-
opment of the resource.  

In fact, historians have cited the above complication inherent 
in the digitization of sources and creation of digital cultural herit-
age collections as an obstacle to doing digital history. That is, dig-
itization creates new sources, rather than only providing a copy 
of the original source. The rigidity required in creating reposito-
ries and databases, as well as the challenges inherent in establish-
ing consistent ontologies, complicates this process. However, 
other have also argued that if historians are included in the pro-
cess of digitization these issues might be resolved as there is cer-
tainly potential in the digital to interpret and communicate history 
(Nilsson Hammar 2015, 103–104; Ellis Nilsson 2019).  

A further aspect that we have discussed during our project is 
how our digital resource (database, visualizations, and analytical 
tools) will likely become an authority in the field of saints’ cults 
and the identification and dating of objects. In our project meet-
ings, we have discussed the importance of transparency and fea-
sible levels of accuracy. While the large quantities of data we will 
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be producing is one of the major strengths of the project, this also 
leaves room for possible error and inconsistencies. Several 
measures have been put in place to avoid any inaccuracies, such 
as working in collaboration with our advisory board and cultural 
heritage institutions in order to make as correct an assessment as 
possible. In some cases, the existing cultural heritage data will be 
used as is. 

Related to the above are the challenges that come with catego-
rization and determination of hierarchies necessary to build a re-
lational database. In other words, we have wrestled with the task 
of locking malleable definitions and interpretations of historical 
objects and events into a relatively rigid system. For instance, our 
modern definitions of medieval objects do not always match the 
myriad of possibilities available in the medieval period. This be-
comes apparent when we treat the objects as data, and when they 
require clear and simplistic classification in order to input them 
into the database. Another example of this inflexibility is deciding 
how to interpret the prose description usually applied in the ap-
proximate dating of objects and texts. In this case, date intervals 
must be determined for each descriptive phrase and used consist-
ently throughout the database platform. For example, (notbe-
fore)1100–(notafter)1150 represents the prose description “first 
half of the 1100s”. In this instance, we have applied the date in-
terval model developed in the Syriac Project.6 A further example 
is deciding which vocabularies to apply. As mentioned earlier, we 
have applied those being developed in the Art &Architecture The-
saurus Online and Iconclass. Moreover, we have had to decide what 
to include and exclude in terms of material relating to the cults of 
saints. For instance, biblical scenes – unless containing the Virgin 
Mary – are generally excluded. Feast days not specifically honour-
ing an individual are also excluded, while all persons considered 
saints are included. The geographical boundaries of our study are 
                                                        
6 Approximate Dates, The Syriac Project: http://syriaca.org/documentation/dates.html.  
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of the medieval church province, but the previously digitized ma-
terial has been organized based on modern borders. This means 
that the portal will exclude some of the material available (alt-
hough we plan to add these provinces at a later stage). These chal-
lenges described are specific to our project’s approach; however, 
similar issues of categorization and establishing ontologies are ap-
plicable in other digital history projects. 

How useful or limiting is building a digital resource based on 
specific research questions? These types of projects are useful in 
that they focus on a specific problem and use digital tools to at-
tempt to answer a specific research question. Having a particular 
focus facilitates the development of digital tools. However, this 
can also create limitations. For instance, using the resource to an-
swer other research questions might prove untenable. Thus, these 
somewhat restrictive parameters in the creation of a particular re-
source could be seen as a disadvantage. This, of course, depends 
on what research question has been posed and if the digital re-
source allows for flexibility. One of the ways in which a project 
can avoid inflexibility is if to allow for additional data to be easily 
added to a resource. In the case of our project, it will be possible 
to increase the geographical scope to include other areas in a dis-
tributional analysis, for example, all of Scandinavia. 

As with other spatial infrastructural projects, such as the Norse 
Perception of the World project (Petrulevich, Backman & Adams 
2019), there are a number of challenges that arise in using geo-
graphical and data-organization systems to manage sources and 
for spatial analysis and visualization. For instance, the sources and 
phenomena that we are mapping were not originally intended for 
spatial organization or visualization on a map. In this way, we are 
forcing the data to do something other than what was the original 
intention. 

Despite the possible challenges, research-driven digitization 
projects are important. They provide an impetus for the actual 
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digitization of historical source material and the research question 
clearly contributes to an enrichment of the type of metadata and 
organization of the digital resource. Furthermore, projects using 
freely available cultural heritage data, and making their own data 
available according to principles of linked open data, enable the 
enrichment and improvement of resources over time. In the case 
of our project, our online resource will be made freely available 
to other users when it is complete and it is intended to be flexible 
and dynamic, so that future data enrichment is possible. 
Crowdsourcing and collaboration among academics working in 
the field of medieval lived religion and the cults of saints will con-
tribute to the resource’s longevity and validity. Our goal is to en-
sure that the resource will continually be used and updated long 
after this particular research project’s conclusion. 

In addition, our resource is meant to be used in education and 
by the general public. There are many future applications that we 
could develop based on the results of this project, such as mobile 
applications for exploring medieval cultural heritage in the land-
scape in situ. 

Furthermore, we also hope that our model will lead to future 
analyses and applications based on the project’s method. This of 
course requires sustainable and interconnecting digital infrastruc-
tures, something that CDH and RAÄ with SOCH, among many 
others, are working toward. 
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“Here comes the police! Here they come!” 

 On the History of a Collective (?) Noun 

Alexander Lakaw 

Introduction 
In the course of the analysis of data within the framework of my 
PhD thesis on the diachronic agreement patterns with English 
collective nouns (Lakaw, forthcoming), the noun police yielded re-
sults that call for further investigation.  

The term agreement usually refers to the grammatical relation-
ship between two units (e.g. the subject and the verb of a sen-
tence), in which “one of them displays a feature (e.g. plurality) 
that accords with a displayed (or semantically implicit) feature in 
the other” (Quirk et al. 1985, 755). English collective nouns are 
usually defined as nouns denoting groups of at least two people, 
animals or things that can trigger singular or plural verbal and 
pronominal agreement (cf. Quirk et al. 1985, 316). Hence, the 
term agreement in this definition refers to the possibility of the 
noun in question to combine with either singular or plural verbs 
or pronouns, the different forms of this grammatical phenome-
non are illustrated by (1) to (3) below:  
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1. …and the police has not yet been aroused from its leth-
argy. (COHA; 1822) 

2. the police were sent for, and on their arrival he said there 
was no need of so much fuss. (OBC; 1841) 

3. “Here comes the Police! here they come!” shouted the boys 
(COHA; 1859) 

In the first example, the noun police combines with a singular verb 
(i.e. has) and a singular pronoun (i.e. its). Hence, the noun forms 
singular, or syntactic, agreement because the grammatical number 
of the noun and the combining constituents are the same (here 
singular), cf. Corbett (2006, 155f). 

In (2), we see a case of plural, or semantic, agreement, in which 
the singular noun police combines with both a plural verb and pro-
noun (were and their respectively). It is argued that in such cases, 
the semantic property of the collective noun results in plural 
agreement to stress “the personal individuality within the group” 
(Quirk et al. 1985, 316).  

(3) above exemplifies that even a combination of singular and 
plural agreement is possible with collective nouns like police, here 
realized by singular comes and plural they. Though being an inter-
esting phenomenon in itself, such cases of mixed agreement will be 
outside the scope of this study.  

Regarding the synchronic agreement patterns of collective 
nouns, previous research has found evidence of considerable var-
iability across the different varieties of the English language. 
Levin (2001, 159) and Hundt (2006, 217) for instance found that 
American English (henceforth AmE) shows less plural agreement 
with collective nouns than other varieties of English, whereas 
British English (BrE) allows more plural agreement, although the 
singular is the preferred choice (Levin 2001, 159; Tottie 2002, 
149). Some studies relate the varying agreement preferences of 
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collective nouns in the different varieties to the lexical and seman-
tic characteristics of the collective nouns themselves (e.g. Deprae-
tere 2003, 124; Bock et al. 2006, 101; Levin 2006, 339). 

However, the historical developments of this variation have 
not been subject to detailed investigation, and there is a lack of 
research focusing on individual collective nouns, their different 
lexical qualities and historical developments from a sociolinguistic 
perspective. 

In an attempt to fill this gap, this study investigates the agree-
ment patterns of the collective noun police in 19th-century AmE 
and BrE. In reference to definitions of collective nouns, the noun 
police is a prime example in many modern grammars, schoolbooks 
and online tools: 

Collective nouns are nouns which stand for a group or col-
lection of people or things. They include words such as au-
dience, committee, police, crew, family, government, group, 
and team. (Oxford Dictionaries Online). 

In contrast to Quirk et al’s definition above, some scholars suggest 
that police, though being a collective noun, is almost exclusively 
used with plural verbs and pronouns (e.g. Huddleston & Pullum 
2002, 345), whereas others argue that variation still exists:  
“Occasionally, police combines with a singular verb; in these 
cases, the reference is collective” (Biber et al. 1999, 290). 

Given the ambiguity regarding the agreement patterns of police, 
this study aims at investigating the historical development of the 
preferences of the noun police to combine with singular or plural 
verbs and pronouns. It focusses on the following research ques-
tions: 

 
- When did the diachronic shift towards plural agreement 

with the noun police occur in AmE and BrE, if such a 
shift occurred at all? 
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- Which lexical, sociolinguistic or even historical factors 
can be determined to be responsible for the presumed di-
achronic shift towards plural agreement? 
 

Furthermore, this study problematizes the suitability of large-
scale diachronic corpora which currently are available as data 
sources for analyses required for studies like the one at hand.  

Material and Method 
Since the units of analysis are singular and plural verbs and pro-
nouns combining with the noun police, the most suitable method 
to be applied in this study is that of corpus linguistics. Corpora, or 
large text collections which can be queried for different words, 
expressions or structures, provide a vast amount of data that lin-
guistic analyses like the one at hand can be based on (for a more 
detailed overview of corpus linguistics, see Lindquist & Levin 
2018). Developed in the early 1970s, corpus linguistics has estab-
lished itself as one of the most applied research methods in mod-
ern linguistics. Within the more recent field of digital humanities, 
corpora play an important role (Hughes et al. 2016, 161f), not 
only within linguistics, but also other scientific fields connected 
to the humanities (for further reading, see e.g. Schreibman et al. 
2016. For examples, see also Ohlsson, this volume & Svensson, 
this volume). 

Material 
This study relies on quantitative methods in terms of frequency 
measures. It cannot be claimed, however, that it is purely of a 
quantitative nature. The noun police has several other meanings 
(e.g. policy (cf. OED, s.v. police, noun, 1)), and police can be used as 
a verb as well (to police). Hence, in order to eliminate false positives 
from my data, it was necessary to make qualitative assessments of 
each occurrence (henceforth called tokens) of the noun police and 
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its context in the corpora. This approach, and the discussion of 
examples following below, results in a combination of both qual-
itative and quantitative methods. Regarding this combined ap-
proach, it is worth mentioning that corpus linguistics in recent 
years has turned increasingly towards quantitative methods at the 
cost of linguistic description and qualitative analyses of textual 
evidence (Larsson et al. 2020). The usefulness of approaches 
combining quantitative and qualitative methods within corpus lin-
guistics, as is discussed in many recent publications (e.g. Egbert 
et al. (submitted); Lindquist & Levin 2018, 24f), cannot be high-
lighted enough, because without them, studies like the one at 
hand, and their findings, would hardly be possible. 

The choice of suitable corpora proved to be both easy and dif-
ficult. For the AmE variety, the Corpus of Historical American English 
(henceforth COHA, see Davies 2012) is the most suitable choice 
for the study at hand. It contains more than 400 million words, 
and the earliest material dates back to the year 1810, which allows 
this study to have a diachronic focus that dates back around 200 
years.  

As for BrE, the options were not as unproblematic. The Han-
sard Corpus (Alexander & Davies 2015), containing British Parlia-
ment speeches, is currently the only available diachronic BrE cor-
pus that matches COHA in size. Unfortunately, other studies 
(Mollin 2007; Lakaw 2017; Hiltunen et al. 2020) have discussed 
that this corpus is not suitable for variationist studies like the one 
at hand. Especially the old material that was incorporated in the 
corpus was heavily edited and adapted to contemporary style 
guides (see Ryx 2014, 457; Mollin 2007, 201) – a fact that explains 
the lack of variation in the agreement patterns of police that was 
discovered in a pilot study using material from the Hansard Corpus.  

Given the lack of other large-scale diachronic BrE corpora, the 
choice fell on two smaller corpora that contain historical data: the 
Corpus of Late Modern English Texts (CLMET, De Smet 2006) and 
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The Old Bailey corpus (OBC, Huber et al. 2012). Table 1 presents 
the diachronic corpora and basic statistics:  

 
Corpus 

(Variety) 
Timespan 

(investigated) 
Total size 

(mw*) 
Size subcor-
pus (mw*) 

Tokens 
Police 

COHA 
(AmE) 

1810–2009 
(1810–1909) ~400 155 334 

CLMET 
(BrE) 

1720–1913 
(1810–1909) 14 8 249 

(55,194) OBC  
(BrE) 

1710–1920 
(1810–1909) 34 10 

*mw = million words Total: 583 
Table 1. Overview of the corpora and tokens. 

As stated above, the earliest material in COHA stems from the 
year 1810, which sets the starting point for the present compara-
tive investigation. At the same time, the youngest material in-
cluded in the BrE corpora investigated stems from the early dec-
ades of the 20th century, setting the limit for this study. Hence, 
the time frame covered in this study stretches from 1810 to 1909, 
i.e. the first 100 years available in COHA.  

Limitations 
Table 1 reveals some limitations of this study, the most obvious 
of which is related to the large difference in size between the 
AmE and the BrE data that has been investigated. COHA, being 
a large-scale corpus, covering 200 years of language development 
for the AmE variety, is complemented by two smaller corpora for 
the BrE variety, adding up to only 48 million words in total, 18 
million words of which belong to the investigated subcorpus of 
the limited time frame. Furthermore, there is a difference in the 
genre distribution between the two sets of corpora: COHA con-
tains a variety of genres (i.e. fiction, magazines, newspapers, non-
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fiction), whereas the two BrE corpora are single-genre compila-
tions, i.e. verbatim transcriptions of spoken language and fiction 
texts (OBC and CLMET respectively). Finally, the two sets of 
corpora were accessed by different search tools; for the AmE cor-
pus, the online search interface was used, whereas the two BrE 
corpora are digitally stored text collections without a search inter-
face. For those, an external software called Wordsmith 6 (Scott 
2012) had to be used to retrieve the data from the corpora. 

The different methods of data retrieval for the two varieties did 
not pose a big problem, since valid tokens were manually scruti-
nized, counted and categorized. Here, the units of analysis are 
singular and plural verbal (e.g. (4) and (5)) and pronominal (cf. (6) 
and (7)) agreement.  

4. Our police is confessedly the weakest (so far as force is 
concerned) in the world… (COHA; 1829) 

5. The police are here, and you will have to go to the sta-
tion and explain it to the inspector… (OBC; 1892) 

6. I was formerly in the police for five years. I left it. (OBC; 
1859) 

7. I’ll call the police and let them take you where it’s 
warmer. (COHA; 1869) 

Note that all instances were counted manually and subjected to a 
qualitative analysis. 

Results 
Figure 1 below presents the results in terms of the share of sin-
gular (as opposed to plural) agreement over time in the two vari-
eties of English. This study deals with a variable of two values 
(singular and plural), and conclusions are drawn from their pro-
portional differences. This approach accounts for the differences 
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in size of the databases investigated here (see above). Due to the 
varying numbers of tokens per year, the results are pooled into 
20-year periods.  

 
Figure 1. Singular Agreement with police in 19th Century AmE & BrE. 

In general, we see a rapid change form a majority of singular 
agreement towards the almost exclusive use of plural agreement 
with police within 100 years, and we see a very similar development 
in both varieties. However, given the small numbers of tokens 
found in the first decades, far-reaching conclusions about the 
high share of singular agreement cannot be drawn for that period. 

Illustrations (8) and (9) below exemplify the use of police with 
singular verbs and pronouns, which seems to be prototypical for 
the earlier decades, whereas (10) shows the (from a modern per-
spective) more common use of police with plural agreement.  

8. Our police is not careful enough of idlers and vagabonds. 
(COHA; 1814) 

9. …but the Londoners are so very indulgent to their police, 
that they do not even suspect that it ought to take any 
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steps toward the prevention of such accidents. (COHA; 
1822) 

10. The police were expected to do their duty… (OBC; 1907) 

Within this remarkably fast change from singular to plural agree-
ment, the development in the period between the 1850s and 
1880s calls for specific attention. Here, the rather stable share of 
singular agreement before the 1850s (especially with verbs) de-
clines rapidly. After the 1880s, variation with the noun police is 
virtually non-existent (note that the differences between the two 
pooled periods are statistically significant at p<.01, chi-square 
value: 9.0841, p-value: .002578). This finding supports those 
grammar books which suggest that police, today, is used almost 
exclusively with plural verbs and pronouns (see Huddleston & 
Pullum 2002, 345). 

The rapidness of this change from one preferred variant to an-
other within only a couple of decades suggests that external fac-
tors contributed to this outcome. An investigation into the socio-
historical development of the noun police and its concept sheds 
some light on this phenomenon and will be discussed next.  

Discussion 
Many previous studies show a general trend towards singular 
agreement for collective nouns (e.g. Lakaw 2017; Levin 2001). 
Figure 1 shows that police does not behave like any other collective 
noun investigated in earlier studies, as it is rapidly moving towards 
plural agreement over a (from a linguistic perspective) very short 
period of time. Hence, the reasons for this behavior cannot be 
deduced from the findings of those studies. Instead, the rapid de-
cline of singular agreement – especially between the 1850s and 
1880s – can be explained by a thorough investigation of the socio-
historical developments of the noun and the concept of police. 
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The History of the Police 
In both Britain and America, the history of the “modern” police 
is closely related to the concept of the watches and patrols in the 
cities and the countryside (see Thale 2004; Shoham et al. 2012; 
Dempsey & Forst 2012). In 1829, Robert Peel reorganized Lon-
don’s parish watches under the umbrella of a professional police 
force – the Metropolitan Police (Smith 1985, 23ff; Emsley 2014, 24). 
Large American cities like New York and Boston adopted this 
model from the 1840s (Monkkonen 1981, 40f).  

With the establishment of the new police in Britain and Amer-
ica, the watches and patrols were abolished and a permanent beat 
system was established, in which police officers were walking cer-
tain rounds (i.e. beats) in the cities, where they often would live as 
well (Smith 1985, 46f). Hence, in the beginning, police work was 
a lonely task:  

The constable was, “as a general rule, placed alone to per-
form his duty on one or more beats or patrols” and was ex-
pected not to “call any other Constable to his assistance, be-
cause that involves a disturbance of the arrangements made 
for the safety of the whole area”. (Shpayer-Makov 2002, 
151).  

This system was applied by the watches and patrols who were 
working in the cities, and later taken over by the police in the early 
years after the establishment of this new force. In those days, police 
implied singularity, which explains the large share of singular 
agreement in the early decades investigated, since those corre-
spond to the very early years of the newly established concept of 
police in both Britain and the US. 

The Sociolinguistic Development of police 
Related to this historical development is a linguistic feature of the 
noun police which is exemplified in (11) and (12) below: 
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11. This, now, was too savage; and when Mr. Virginius got 
the other gentleman by the throat, I looked round for 
the police, to see if he would part them… (COHA; 1854) 

12. a person fetched the police. when he came, she had gone 
into her own room. (OBC; 1843) 

The two examples above show the use of the noun police as a syn-
onym for police officer. (13) and (14) below exemplify that this fea-
ture already existed for the nouns watch and patrol:  

13. That wily commander only lingered for the morning 
watch to set forth upon his journey… (COHA; 1835) 

14. The patrol was there; I told him to keep a sharp look out… 
(OBC; 1812) 

Given the fact that the nouns watch and patrol as well as the con-
cepts related to them are the historical predecessors of police, it 
does not seem far-fetched to suggest that even the linguistic fea-
tures were transferred to the noun police after the establishment of 
this new force. The synonymy exemplified in (11) – (14), which is 
still idiomatic in some English dialects (see OED, s.v. police, noun, 
6), highlights the fact that police officers were, in the beginning, 
working alone – as were the members of the watches and patrols in 
earlier periods. Hence, next and in relation to the historical simi-
larities we also witness linguistic features that were transferred 
into the usage patterns of the noun police. However, as the police 
concept became more and more established, changes took place 
which led to the differentiation of the police from its predeces-
sors, both conceptually and linguistically.  

Modernization of the Police and Linguistic Change 
Due to industrialization and the resulting rise of population in the 
major cities of America and Britain, crime against the police was 
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on the rise (Smith 1985, 9ff; Emsley 2014, 75), and the old beat 
system did not work sufficiently anymore.  

Hence, from the 1850s to 1880s, i.e. specifically the period in 
which our data turns from singular to plural agreement, changes 
to the beat system were implemented in both America and Brit-
ain, the most important one for this investigation had to do with 
the number of patrolling police officers. 

During this period in Britain, “the question of arming the po-
lice […] was hotly debated [and…] revolvers were issued to men 
in these districts who requested them for night duty, although 
many senior officers preferred to employ double patrols[...]” 
(Shpayer-Makov 2002, 131). Meanwhile in America, the 

[...] tasks of the police, and their use of coercive force, have 
always been contentious, and many citizens regarded them 
as anything but friends. As late as the 1870s, New York City 
police were obliged to patrol some posts in pairs, and well 
into the twentieth century officers kept an eye peeled for 
bricks flying from tenement rooftops. (Thale 2004, 1054)  

The rather sudden development towards having more police of-
ficers patrolling the streets in the larger cities of Britain and Amer-
ica resulted in the police turning from a singular into a plural con-
cept. When patrols were doubled and other work tasks appeared 
for the officers of the time, “[t]he public experienced not ‘the’ 
cop on the beat, but ‘the cops’” (Thale 2004, 1053). This change 
of conception resulted in language change, in that the noun police, 
already being on the way to plural agreement at the time, finally 
and very rapidly, turned towards the almost exclusive plural agree-
ment pattern that we can witness today in both AmE and BrE.  

Conclusion 
In reference to the research questions posed above, the following 
can be concluded:  
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- Corpus data show that agreement with the noun police 

was moving from a majority share of singular agreement 
towards the plural from the beginning of the investigated 
period, in both of the investigated varieties. From the 
middle of the 19th century, the change was completed, so 
that from then on this noun almost exclusively takes plu-
ral verbs and pronouns, as is described in many modern 
grammars, style guides and online-tools. 

- The high share of singular verbs and pronouns combin-
ing with police in the early decades can, at least partially, be 
explained by the contemporary frequent use of police in 
synonymy with constable or police officer. With the doubling 
of patrols in both Britain and America, this synonymous 
use was not really possible anymore, since police from the 
middle of the 19th century onwards usually referred to 
more than one officer. Hence, the use of singular agree-
ment with police declined very rapidly and became almost 
non-existent. 
 

Furthermore, given the finding that police largely prefers plural 
agreement since the middle of the 19th century, its classification 
as a collective noun becomes problematic. Instead of following 
the example of many of the grammar books and online-tools used 
in schools and universities today, the noun police should be re-
garded a plurale tantum, into which it had developed already by the 
middle of the 19th century. This was due to changes to the work-
ing habits of the contemporary police officers, which were imple-
mented between the 1850s and 1880s in both America and Brit-
ain.  

In the true sense of the term Digital Humanities, this investiga-
tion has combined digital corpus data and socio-historical infor-
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mation, and its results show that it is worth looking into the de-
velopment of specific words and their lexical, historical and gram-
matical characteristics to complement the rather quantitative type 
of data that modern linguists usually work with. In the end, “every 
word has its own history” (Gilliéron, quoted from Kretzschmar 
2002, 84).  
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