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ABSTRACT

Digital humanities have become a more relevant field of study due to the extraordinary growth in digitisation of
the humanities data. Due to collaborative development of humanities and computing, many academics are convinced
of the worth of digital humanities (DH) that actually provides the best insight into humanities studies. The panoramic
view of the development of big data in humanities reflects its trendy directions and evoked new challenges in DH.
It is complicated to analysis the objectives of digital humanities data with simple data analysis tools where as text
mining can help to facilitate the qualitative findings in DH. In the humanities disciplines, data is often in the form
of unstructured and text mining is a way of structuring and analysing digitised text-as-data. Twitter is a online
social networking platform which offers an opportunity for quality information sharing, collaborative participation
of digital humanities community. This paper is attempted to study the extensibility of digital humanities on twitter
and also to interpret the evolution of twitter usage by analysing tweets posted related to DH via python data analysis.
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1. INTRODUCTION

Data is everywhere and very simple data can give a
lot of really important patterns. With the rising interest in
digital humanities and social science, big data analytics
is no longer a domain solely for computer science. The
extraordinary growth in the ability to store, process
and analyse data has brought us to a focus on the big
data around the globe. A massive amount of information
has been generated in this modern digital era. On one
side, we have a huge volume of unprocessed data like
corpus, loT, social media posts and comments, blogging
etc. and on the other side, we are digitising a lot of
things like google books, with the purpose of enhancing
the understanding of individuals and collectives. Digital
Humanities is a process of digitising the study related
with humanities area and visualise DH results subject to
new approaches in the humanities. It studies the digital
media resources scenario in the human society disciplines
and how these disciplines must approach the knowledge
of computing. The advent of the world wide web (www)
accelerated the transition in digital scholarship, like a
massive growth in repository creation, to make a cultural
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legacy available globally for a wide range of purposes
which leads to study the fundamental challenges that
informs digital humanities linked towards big data.'
The objective behind using the Artificial Intelligence
(AI) technology in humanities is to facilitate the digital
humanities challenges? more precisely for current and
future DH research. Text mining emphasises the broader
analysis of unstructured data so large that no individual
can read it in a reasonable period of time. With time, the
majority of online data like articles, blogs, web pages,
images, video audio, email attachments etc. are in the
form of unstructured data. Twitter a microblogging?® is
considered as one of largest source of big data where
millions of tweets get shared with unstructured data
type in a day where big data characterised by volume
(quantity), velocity (rapid growth) and variety (types
and nature). Although text mining helps to make sense
of these unstructured collections of data. Developing
the values from the issues involved in the large-scale
data analysis of cultural data by computational methods
to explore the traditional humanities disciplines, also
referred as humanities computing is an emerging arca
of research.® Humanities studies the aspects of human
society and culture which leads to an interdisciplinary
paradigm shift in big data for digital humanity.’
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Social media and crowd sourcing uptakes the
humanities community to digital humanities.® Twitter
is the leading social media platform for researchers to
connect online with other academics and professionals.
Data analysis tools like python and RStudio rely on the
API (application programming interfaces). Similarly,
twitter API provides access to python for data collection.
In this study, the methodology used to collect twitter
data is without twitter API in python. Both ways are
providing access to twitter data collection; the pros
and cons about both methods are provided further in
this study.

2. REVIEW OF LITERATURE

The literature has been reviewed to examine the
digital humanities context in which the studies show how
social networking informs and expands the findings of
big data. Myers’, et al. in his research findings studied
the characteristics of twitter in both aspect of information
network and a social network. Greenhow?, et al. in their
article ‘Twitteracy’ provided an overview of tweeting as
a literacy practice for traditional and new literacies. To
study the importance of web resources for understanding
society, Grandjean’, in his case study, broadly visualised
the digital humanities community network on twitter to
process the subjective nature of twitter user’s analysis.
Quan-Haase'?, et al. investigated how digital humanities
community use twitter for informational gratifications.
Ross'!, et al. studied twitter as a backchannel in academic
conferences. Majdabadi'?, et al. provided a scoring
algorithm to find the most relevant and coherent trends.
Adapting the text mining method to humanities research
gives rise to more refined and specific information from
large quantity of unstructured datasets. Starbird & Palen',
studied the microblogging information diffusion activity
during the 2011 political events and analysed the nature
of retweets on twitter. Manaskasemsak'?, et al. proposed
an approach to ranking tweets, words and hashtags in
each trend extraction using the graph clustering techniques
with respect to their importance and relevance to the
topics and analysing all tweets systematically to produce
more reliable results. For mapping twitter population with
twitter API, Bruns'®, et al. described the emerging uses
of social media platform like twitter enabled the new
research method to deal with big data. Kruchten'¢ in his
twitter case study conclude that digital humanities can
be used to provide real world approaches to problems
facing society.

3. THE SCOPE OF THE STUDY

The scope of the study is to measure the effectiveness
of twitter for digital humanities scholars to share
information, current research trends, publications and
projects related to digital humanities in an interactive
manner. Also, to know what kind of content resonates
with digital humanities scholars based on tweet-specific
user engagement data and which twitter influencers
circulates references relevant to research interest and

current trends in DH. This study highlights twitter usage
most importantly, to present own views and initiatives,
disseminate research projects, provide links to research
works and information about conferences, seminars,
workshops and scholarly communication related to
digital humanities.

4. DATA COLLECTION

The main challenging task in the study is to collect
the data from twitter platform. There are several processes
to get twitter data, one of is twitter APIs (Application
Programming Interfaces) which allow to access and
download tweets where twitter’s ‘streaming API’s i.e.,
for real time tweet provides collection up to 1 % of
the total volume of tweets as per twitter data collection
guidelines and another is twitter’s REST (Representational
State Transfer) API which allows to collect old tweets
maximum up to 3,200 for a required topic.!” This much
limited tweets data is not sufficient to predict anything
therefore different methodology is used to collect large
number of tweets for this study.

In this study the data analysis tool python with
scraper library used for tweets collection without twitter
API. Twitter data includes unstructured data like URLs,
emojis, user mentions, images, hashtags, links etc.
Further for text mining processing a wide range of tools
are provided by Natural Language Toolkit (nltk) which
has been introduced. Python NLP (natural language
processing) package to clean the tweets data for removing
stop words, punctuation, tokenisation and etc. Python
libraries and packages for NLP and allow easy scraping
of tweets with a rather simple line of code. Python
libraries facilitate to extract the tweets with the required
twitter attributes like ‘id’, ‘date’, ‘url’, ‘content’, ‘user’,
‘replyCount’, ‘likeCount’, ‘retweetCount’, ‘lang’, ‘source’,
‘sourceUrl’, ‘media’, ‘hashtags’, ‘cashtags’, ‘outlinks,
‘qoutedTweet’, ‘mentionedUsers’, ‘place’ and etc. https://
developer.twitter.com/en/docs/twitter-api/v1/data-dictionary/
object-model/tweet The best part is there is no limit in
scraping with necessary attributes. The time factor of
query running output cannot be avoided here as twitter
continuous and explosive growth and quickly becomes
overwhelming. Also, content gets rapidly pushed further
down the scraping and miss content from even a few
minutes ago in real time.

The advanced search facility of twitter uses hashtags
or text phrases to search for the mentioned topic of
interest. This is useful for tracking a specific twitter
user account; however, it is very difficult to get the
results at the wider corpus and analyse overall objectives
of study. Text mining of digital humanities with the
required twitter attributes (Figure 2) i.e., ‘date’, ‘user’,
‘tweet’, ‘URL’ and stored them in a data frame (df) to
maintain the simplicity of this data set for this study.
Twitter advanced search with keywords ‘digital” AND
‘humanities’ year wise data has been collected and
merged in the final dataset for further analysis and
query execution output set limited due to the runtime.
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# advanced search query to collect tweets for dataset year wise
query = "digital humanities until:2©22-12-31 since:2022-01-81"
tweets = []

limit = 5Seeee

Figure 1. Python code for year the 2022 DH tweets.

# print (vars{tweet})
if len(tweets) == limit:
break
else:
tweets  append( | teeet . date, Twoet,userndme, twoet conten

df = pd.Cataframe(tweets, columns=['Date’, 'User’, 'Tweet', "URI

print{df)
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i} 2R22=12=30 Mz IRl a0 s ErzyRuch
1 20E2-12-30 19:41312400:00 paolosonella
F 2022-12-30 1913025140003 drdevroy
E FRIE-12-30 B0:09: 3500100 GouldLibraryBot
4 2032-12-30 19004 P00 00 caraline32i
AFLR5 FDZN-D1-00 BTFEE:F500:0 ALk gHum

AFER0 2021-D1-a1 B2 5% 154081 B infoliterati
43487 2001-01-00 B0 1%: I9400: 50 Ll Blog bot

AJABE PO2E-D1-00 BO:16:51400: 50 DHDe T i ned
43485 2020-01-0) OF D23 X500 AChd i ghum

ARG 202L-D1-00 BE5H: 150000 infoliterati
ATERT PEEL-B1-00 G155 T0E: 6 Lo Bl baot
A148E 2021-01-01 BO:le:51400:00 oHDe T i mpd
431489 2021-01-01 BQ:00:re400:00 inklessiditions

Twdet %
] hetps: /it cofub2Qasrilr - Specjalistycany Sorw...
| & job post is out for a post-doc in sbdgitalbu...
2 Comparative literature and the digital huesandit...
E I om on First libe working on digital hsanities
4 Dipital iumanities and Material peligion: an 1...
41885  Mappy Wew Year from Animal Crossing: Mew Digit...
43486 This is a great special fssue, well worth a br...
A487 On the only worked for "ses intises® Digital W...
43488 Digital humanities is a field that uses contem. ..
a3a89 My Fmily teaditionally cats 13 grapes on the ...

LIRL
a https: fftwitter. confKreyRuch/status /1628923179, . .
1 https:/Mtwitter. confpaclomsene ] lafstatus/ 168891 . «
2 REtps s/ Mtwitter, confdrdevrey S status/ 168AS08491, , .
3 hEttps: S ftwitter. comfGouldL ibraryBol SUatus F168. . .
4 https:/ftwitter. confcarol ined2d fstatus f16059081. . .

43485 hitps://iwitter. confAChdighum/status 134400706, . .
43406  hitps://twitter. confinfoliteratifstatus/134484. . .
a1eRy https:/ftwitter, confles blog botfetatus/104408, , .
41488 https://twitter. con/DhDef i med fstatus f1 28479971, , .
43489 https:/ftwitter.comfinklessEditions/status/134. ..

[a3490 rows x & columns]

Figure 2. Python output with necessary twitter attributes for year the 2021-2022 DH tweets.
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In Figure 2, the last row shows the total output
of 43490 tweets for the query run (for the year
2021-2022). Similarly, the output from the year 2008
to 2022 is extracted year wise by python programming
code as per Figure | and finally, the total of 2,92,878
tweets are collected from 2008 to 2022. The next stage
of data cleaning and data analysis with reference to
twitter hashtags, word frequency occurrence and twitter
users is given in results and discussion.

5. RESULTS AND DISCUSSION
5.1 Twitter Hashtag Analysis

The hashtags are self-tagged topics which give
valuable insights about the context of a discussion and
a great way to reach targeted users. One of the main
objectives of using hashtags on twitter is to get maximum
visibility and encourage users’ engagement. Tweets
with ‘#DigitalHumanities’ or ‘#DH’ hashtag postings
showing the interdisciplinary nature of tweets related
to DH from 2008 to 2022. For example; tweets posted-
“An amasing work on the 19th century literary history
of Australia where newspapers are the main source of
fiction #DigitalHumanities #literaryHistory #distantReading
#textAnalysis #Australia”, here the hashtags show the
whole context of a tweet in just a few words.

Figure 3 shows that ‘#DigitalHumanities’ has the
largest word count, followed by the interdisciplinary
topics associated with digital humanities conferences,
new initiatives, workshops, seminars/webinars, dissection
forums, research projects etc. at the global level. Exploring
the hashtag data provides the best insights into the
topics or trends analysis showing the topmost topics
from the tweet’s corpus of the last 15 years. Figure 4 is
visualisation of the topic area using VOSviewer where a
color scale shows the yearly involvement of the topics
in DH tweets with the keyword ‘India’ and the density
of circles showing the word occurrence of the topic

which are occurred with digital humanities in India. It
is also showing the gradually increased involvement of
DH community in India as an emerging field of study
and research over the period.

5.2 Word Frequency Analysis

The structure of twitter conversation for information
sharing at conferences, workshops, seminars and webinars
are analysed. Twitter activities during the DH conference
and interaction help to summarize the events along
with the online information sharing, trending DH topics
with hashtags and links to additional materials such as
presentation slides, publication, research articles etc. It
has been observed that analysing the dataset just based
on word frequency occurrence provided irrelevant results
as the corpus has unstructured and noisy text. Several
users have retweeted approximately 12,430 tweets that
have been removed from the dataset. Also, after removing
the stop words and noisy text from the dataset, figure
5 is the result of frequency of word occurrence related
to DH conferences, workshops, seminars and webinars
with the required URL (Uniform Resource Locator)links
in original tweets by users across the world.URL links
are important to shareas resources on social media which
helps to recommend or locate the relevant and required
web pages'® of conference, webinar etc.

5.3 Digital Humanities Twitter Users Analysis

Analysing user engagement on precise topics is a
challenging task in text mining. Social media analytics
helps to design the appropriate user’s engagement strategy
for measuring the digital humanities research and activities
on twitter. This study has attempted to analyze the topmost
twitter users accounts, which are making continuous
efforts to make available digital humanities research
activities. However, the word frequency occurrence of
‘digital’ AND ‘humanities’ in tweets posted helps to
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Figure 3.

Word Cloud of topmost hashtags based on high frequency of occurrence in DH related tweets.
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Figure 6. The topmost digital humanities twitter handles.

trace the most twitter handles in the past and present,
but several types of indicators have to be considered to
measure the success of a twitter in digital humanities,
like ‘retweets’, ‘replies’ and ‘likes’. Figure 6 is a list the
topmost twitter handles/users from the collected dataset
for this study. This list is based on the tweets posted
about digital humanities articles, conferences, workshops,
seminars/webinars, projects and other research activities
with the respective URL links of the content source. This
is one of the most important criteria in this study as
mentioning the respective URL’s links in the tweets helps
users to reach the required source of digital humanities
activities. It is observed that, not only the organisations
but also the personal twitter accounts and a diverse group
of historians, anthropologists, media studies scholars,
curators, information technologists, digital humanists,
archivists, librarians and library professionals are actively
involved on twitter for scholarly communication in the
field of digital humanities.

6. CONCLUSION

Text mining is an advanced technique for researchers
to extract social networks from linguists and literature.
Social media analytics is almost inherently supported in

discovering large patterns of topic modeling and collective
opinion formation. Tweets related with DH provides an
insight into the digital humanities research!! and academic
professional usage of twitter. The interdisciplinary approach
can be seen with the hashtags' used for trending topics
in digital humanities. The gradual increase in twitter
usage indicates that the researchers preferred digital
format content on the web and twitter exposed broader
participation, professional collaborations, sharing the
digital humanities projects and other activities. Also,
this paper is an attempt to identify the availability of
the digital humanists’ community on twitter, importantly
considered as a great source for easy reach to digital
humanities research. This study proposed text mining
with the word frequency occurrence in tweets and limited
to English language tweets. Further, it can be analysed
for more precise research. This study is limited to data
type i.e., text data in tweets, research can be extended
by analysing more data types like geographical area,
twitter images, analysis of URLs, sentiment analysis of
user replies and retweets of DH tweets.
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Appendix I: List of top DH twitter handles and description provided in their respective twitter profiles

Twitterhandle/username

Twitter bio description

Dr. Nils Schaetti/@nschaetti
Michael J. Kramer/@kramermj
Jim Salmons/@Jim_Salmons

Digital Humanities Now/@dhnow

- Citizen scientist

Ernesto Priego/@ernestopriego

Library of Humanities

Clarin Eric/@CLARINERIC

- Professor of history

- Researcher in machine learning

- Web portal, digital humanities scholarship

- Senior lecturer, editor at ComicsGrid, a peer-reviewed open access journal published by Open

- The Europeanresearchfor the Social Sciences & Humanities, supports research on cultural data,

language resources and technology

Christina Kamposiori/@CKamposiori
ChristofSchoch/@christof77

Studies (JCLS)
ADHO/@ADHOrg
EADH /@eadh_org
Paolo Monella/@paolomonella
Calenda/@calendaSHS
Melissa Terras/@melissaterras
GaleEMEA/@GaleEMEA
TEl/@TEIconsortium
Dh-+lib/@DHandLib
Adeline Koh/@adelinekoh
HASTAC/@HASTAC
Tracy H. Jentzsch/@Tracy Jentzsch
DH Group at FBK/@DH_FBK
Recovering US Hispanic/@APPRecovery
Greta H. Franzini/@GretaFranzini
Aaron /@DrPeril
HASTAC Scholars/@HASTACscholars
Rebecca Frost Davis/@FrostDavis

in networked world

Paige Roberts/@paige roberts
Kevin Gunn/@KevinBGunn
DARIAH ERIC/@DARIAHeu

Manovich/@manovich

UCLA DH/@UCLA_DH

- Executive program officer at Research Libraries UK

- Co-Director of the Trier Center for Digital Humanities, editor Journal of Computational Literary

- Organisation for digital research, publication, training to promote DH

- Association for Digital Humanities in Europe

- Researcher in Latin & DH at La Sapienza, Rome.

- Web platform for DH digital resources

- Prof of Digital Cultural Heritage at University of Edinburgh

- Publish research in partner with global digital researchers

- Consortium, training and develops software’s for TEI tools

- Official twitter portal of Dh+lib, Digital Humanities and Libraries

- Former tenured professor postcolonial literature

- An alliance and open community, academic DH network

- Digital humanist, supporter of Alt Ac Public Humanities.

- DH Research Group at Fondazione Bruno Kessler

- Recovery is an international project to locate, preserve and disseminate US Latino culture
- Postdoc Researcher in Research Language Infrastructures & Digital Humanities
- Digital humanist, gamer, web designer

- Scholar’s program official account

- AVP for digital learning at St. Edward’s University DH in undergrad curriculum & liberal arts

- Archivist, public historian

- A Coordinator of digital scholarship and Lecturer at the Catholic University of America

- A network of expertise in DH

- Artist and writer - Al, digital art, media theory, digital humanities. Professor GC_CUNY cultural

- Research in the intersection of technology and humanities
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