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Abstract

This article presents a mixed-method literature review exploring the (dis)connections in user
research between media and communication and computational methods. Drawing on

a large dataset from Scopus, the study combines network and keyword analyses with quali-
tative inquiries to assess interdisciplinary engagement regarding literature that relies on
digital traces to produce user studies. Findings reveal limited interaction between the media
and communication and computer science literatures, each field maintaining distinct
research agendas, vocabularies, and epistemologies. While computational work emphasizes
methodological innovation and data analysis, media and communication research criti-
cally contextualizes digital traces within cultural and theoretical frameworks. The review
identifies emerging interdisciplinary journals and calls for greater integration through
shared language, collaborative research, and methodological reflection.
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Introduction

Audiences and media reception are key interests of media studies (Schreder & Mathieu,
2021). As a qualitative approach, reception analysis was developed for the study of televi-
sion audiences but has been applied to digital and social media (Mathieu, 2015, 2016).
With the computational turn in social sciences and humanities, however, new methods
emerged (Berry, 2011) that could make use of users’ digital footprints (clicks, links, com-
ments) to conduct something akin to reception analysis with the “assumption that digital
traces left on social media can provide insights into the nature of human interaction”
(Neumayer et al,, 2021, p. 1).

In his presentation of the computational turn, Berry (2011) argues that research
methodologies have changed substantially with the rise of digitalisation and computa-
tion. These transformations have also impacted user research. Computational methods,
making use of large scale digital data, can provide new answers and new perspectives in
user studies. At the same time, these methods have allowed user research to focus on
new topics, such as disinformation and polarisation on social media (e.g., Kristensen, 2020;
Benkler et al., 2018), and to provide new ways to understand media uses via visualisation
of networks (Venturini et al., 2018).

Given that digital media account for a large part of the media diet of contemporary
users, digital data have become unavoidable in media research. Yet, questions remain
whether digital traces provide sufficient indications of how users make sense, use, and
relate to digital media. Our study is motivated by this premise, which we have discussed
amongst ourselves and with colleagues at seminars, that computational methods in user
research might be used independently of the knowledge that has been developed in audi-
ence research, creating tensions and reviving old divides between different ways of doing
research. Can user-generated content be taken as an indication of the sense-making that
users experience with their use of media?

The opening of a new research trend that is interdisciplinary in nature never proceeds
without frictions. Media and communication research is full of these frictions, given that
it shares borders with a multiplicity of disciplines. The advent of big data research brought
a shift in paradigmatic thinking that challenged the core of humanistic and interpreta-
tive research (Kitchin, 2014). The move has been so drastic that the then editor-in-chief of
Wired called it “the end of theory” (Anderson, 2000).

Our interest is in the nature and extent of this interdisciplinary dialogue and its capac
ity to generate a new and fertile cross-disciplinary field that can bring new light to the
study of media users. Given the potential that computational methods have for the study
of users of digital and social media, we wish to better understand the nature of the inter-
change that is taking place between user studies that rely on computational methods
within and outside the borders of media research. Are there any interactions and syner-
gies between media scholars and those who apply computational methods to the study
of media users?
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Our inquiry is shaped by our positionality as media and communication researchers.
We are all media scholars in a media and communication department where audience
research has had a strong presence. We are all interested in these new developments and
committed to bringing the highest standards of research to the study of media users.
Therefore, this review of literature is also an attempt to discuss, validate, and critically
reflect on the use of digital data for the purpose of user research, while contributing to
qualifying the use of computational methods for media and audience research.

This article presents a literature review on the (dis)connections between media and
audience research and user studies conducted with computational methods. Specifically,
we asked the following research questions:

- To what extent do user research employing computational methods and media

research inform one another, given a common object of study?

- Where and how do these two scholarships connect and disconnect in terms of jour-

nal citations, keywords, and agendas?

- What conceptual, methodological, theoretical, and epistemological discussions exist

on the use of digital traces for user research?

First, we present the discussions that arose while preparing this literature review and
introduce readers to past research in the area. Then, we present the mixed-method
approach used to develop this review of literature. Starting from a quantitative network
analysis, we then present three subsequent analyses: a keyword analysis, an analysis of
interdisciplinary literature in computer science, and an analysis of the use of computa-
tional methods in media research.

State of the art

In preparing this work, we found that terms are ascribed different meanings and are

not consistently used across disciplines, which challenged our comparative literature
review. There seems to be a lack of common language between the different traditions
of research that rely on digital data, which made it difficult to identify a common pool of
relevant literature and look for parallel trends.

The terms “big data” and “social media data” are used mostly in the social sciences and
computer science literature, while humanistic media research prefers to talk about “digital
footprints” or “digital traces”, defined as “any inscription produced by a digital medium
in its mediation of collective actions — for instance, a post published on a blog and a
hyperlink connecting two websites or the log of an e-commerce transaction” (Venturini
et al,, 2018, p. 4). The term “footprint” is perhaps an attempt to index the agentic role of
humans in the production of these digital traces. However, Hepp et al. (2018) remind us
that these footprints are not always deliberately or consciously produced (for instance,
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while scrolling, viewing, or searching), making their inclusion in an analysis of agency
problematic.

Additionally, Koed Madsen (2023, p. 3) remarks that digital traces are produced under
constantly changing conditions: “Each new project needs to reassess how digital traces
make sense as inscriptions of the specific empirical phenomenon one is trying to produce
knowledge about”. As these considerations indicate, the term “digital traces” possesses a
more complex, historicised, and contextual definition than terms such as “big data”, sug-
gesting that the import of digital data in media research is a task that involves more than
the automated processing of large quantities of data.

We also note that “digital methods” is an ambiguous concept. While it has gained
popularity in circles related to media research, it is not a term used in computer science,
where the term “computational methods” (or simply “methods”) is preferred. In analyz-
ing the material for this literature review, we could identify three different uses of the
term “digital methods”, referring to: 1) investigations that rely on computational methods
to study media (see Vicari, 2017); 2) the study of non-media phenomena with the aid of
repurposed digital media data, following Roger’s (2015) groundwork; and 3) the study of
digital media through a variety of different methods, including, for example, digital eth-
nography such as the walkthrough method (Duguay & Gold-Apel, 2023; Light et al., 2018).

In audience research, there is a number of publications that reflect on the use of digi-
tal traces for the purpose of audience and reception research (Schrader, 2019; Mathieu,
2015, 2016; Livingstone, 2019; Zeller, 2015). These reflections are mostly critical and theo-
retical in nature, and do not engage in empirical research using computational methods.
They are often written from the perspective of media research, with audience at its center
and computational methods in the periphery. For example, Livingstone (2019, p. 176)
reminds us that the “enhanced visibility” provided by digital data “obscures more than it
reveals”, while Zeller (2015, p. 271) argues that it is the raison d’étre of audience research
that is abandoned if one blindly follows the traces of big data.

Extensive literature reviews about the role of social media data have been conducted.
Esfahani et al. (2019) looked at the growth of big data research in the study of social
media, while Fan (2022) looked at the divides between “data-rich and data-poor” research.
Ozkula et al. (2023) showed that there is a preponderance of using easily accessible data
for activism research. Overall, several literature reviews have been conducted about social
media in connection to a variety of topics and fields, mostly tourism (e.g., Leung et al,,
2013), health (e.g., Wang et al., 2014), education (e.g. Tess, 2013), and marketing (e.g., King
et al,, 2014). To our knowledge, there has not been any literature review looking specifi-
cally at the connections between media research and computational methods.
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Methodology

The literature review employs a mixed-method strategy best described as a combination
of computational methods and qualitative inquiry. The advantage of using computa-
tional methods to review literature is that a large dataset can be explored and connec
tions between individual works can be mapped in terms of keywords, citations, journals,
and other bibliographical information.' This allows the possibility to gather a systematic
overview of the main trends in the literature, which we complemented with a qualitative
analysis of subsets of literature that pays attention to details, argumentation, and context.

Besides the journal Participation, which focuses on cultural studies, there are no
journals dedicated to audience research which could encapsulate relevant discussions on
the use of digital traces for the purpose of audience research. Rather, these discussions are
spread amongst a variety of journals dedicated to both media and communication stud-
ies. Similarly, to our knowledge, there was no publication dedicated to the application
of computational methods to media research. Rather, research that made use of these
methods to study phenomena that fall within media audiences, such as media use and
reception, are spread among different journals. Thus, in order to find a common ground
for our comparative literature review, we decided to first search for literature using the
keyword “social media”. This search strategy was a compromise given that the research
covering our interest behind this literature review — the use of digital traces in user
research — did not share a common vocabulary. The term big data would have biased the
search towards computer science, while digital traces or footprints would have resulted
in few hits in the same literature. Therefore, the more general term “social media” was
chosen as it provided a common entry point in this vast literature.

The study draws on data from Scopus, which covers most established peer-reviewed
journals within computer science and engineering as well as the social sciences and
humanities. Scopus does not carry all journals, but given its size, we assumed that trends
identified within its database would be representative of a wider pool of literature. The
reliance on computational methods for this literature review involved the implementa-
tion of specialized algorithms for cleaning and standardizing references and citations
logged by Scopus. For this reason, the benefits of focusing solely on Scopus outweighed
the costs of adding additional databases, which would have created a relatively large
overlap with the searches we conducted. The review also limits itself to journal articles
published in English between 2000 and 2023, as computational methods became widely
used after the turn of the century, following the development of the Internet and the
introduction of platforms such as Facebook and Twitter.

An issue with using computational methods for the purpose of reviewing literature
is that we do not know what criteria Scopus uses to categorize literature by subject, and
whether this reflects already established divides present in research (for example, through
journal publication or institutional affiliation). We found its classification to be unreliable
for the purpose of our study, as some journal articles relying on qualitative methodologies
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were classified as belonging to computer sciences, while some literature clearly relying on
computational methods was not included in this classification. This confirmed our choice
to investigate the literature qualitatively, and not solely rely on computational methods,
which are dependent on the affordances and design choices of the supporting systems
(Rogers, 2015).

This literature review cannot be considered systematic in the traditional sense of the
term. Rather, it relied on a mixed-method approach, involving an explanatory sequential
design (Creswell, 2013) often used in studies that involve computational methods (e.g.,
Munk et al, 2022), in which quantitative exploration precedes qualitative explanation.
Given the challenge of analysing an emerging literature that is not precisely anchored in a
set of journals, or even fields of study, the approach known as systematic literature review
felt out of grasp. Hence, we consider the process of selection and deselection of relevant
literature to be a matter of operationalization which follows the logics of either com-
putational methods or qualitative analysis. On the one hand, computational methods
take advantage but are also limited by the native digital environment from which they
extract data. On the other hand, qualitative sampling often proceeds from theoretical
assumptions where the sample is retained, not for its exhaustivity, but for its capacity to
represent something of concern for research. These logics do not correspond to what is
traditionally dictated by systematic literature review. With that said, we have aimed for
providing transparency in our choices and assumptions.

The article consists of four different analyses organised sequentially: the computa-
tional analysis of large bibliographical data provides general trends, which are then looked
at in detail through qualitative analysis. The first analysis, the network analysis, mapped
the relations between research on social media. The second analysis was based on the
most frequent keywords in two relevant clusters identified in the network analysis. We
subsequently used these keywords to identify subsets of interdisciplinary literature that
do the most for bridging and connecting the two traditions of research. We performed
two qualitative analyses of the most interdisciplinary literature from two clusters identi-
fied in the previous analysis: We looked at a subset of literature in computer science that
we found connects heavily with media research, and we looked at a subset of the media
research literature that connects heavily with computational methods. Beyond these
general considerations, we provide further specific methodological information on each
analysis in their respective sections below.

Analysis 1: Network analysis

A network analysis was first conducted on a large set of literature (N = 68,898), yielded by
a single search for the term “social media” in Scopus, in order to investigate connections
between research from different fields. For the purpose of the network analysis, journals
are treated as nodes and citations as edges, such that two journals will be connected if
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any of their articles have cited the same reference. If this occurs multiple times, that edge
will have a correspondingly stronger weight. Thus, the more references articles in two
journals have in common, the more tightly they are connected.

Visualizing the network (see figure 1), we identified two distinct clusters relevant to
our analysis — media and communication (MAC) and computer science and engineering
(COMPSCI) - that have relatively little overlap. Normally, fields like computer science and
engineering would appear more distinct; however, since only studies on social media are
included, almost all fields pertaining to natural science cluster together. Noteworthy for
the purpose of this overview is the presence of a third major cluster, identified as litera-
ture pertaining to business and marketing studies. As can be seen in figure 1, these three
clusters form the bulk of the literature on social media research. The network representa-
tion shows distinct clusters with lots of interaction within, and less between the clusters.
Thus, the network analysis reveals the presence of separate traditions of research with
some, but limited crossovers.

Figure 1
Clusters of relations in the social media literature

Computer Science and Engineering
Business and Marketing
Media and Communication

Psychology

Education and Scientometrics
I Telematics
[ Tourism and Management

Public Relations

Internet Studies

The two traditions of MAC and COMPSCI rarely cite the same research; authors belong-
ing to one tradition tend to focus on research in a restricted pool of recognised journals,
rarely extending a hand to other traditions of research. Thus, the operational interpreta-
tion of interconnection between clusters is the degree to which they orient themselves
towards the same types of research, though some of this research may not belong to a
clear-cut computer science or media studies journal per se, but could be from another
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distinct field such as marketing. We can quantify the interconnection between these two
clusters by counting the proportion of edges that lie between them. This comes to 0.019,
which means that a little less than 2% of MAC literature is cited by papers published in
COMPSCl journals, and vice versa. Furthermore, the findings clearly indicate that research
on social media in the two traditions are not moving towards increased interdisciplinar-
ity (see figure 2, showing the degree of interconnectedness between MAC and COMPSCI
over time). However, from 2018 onwards, we do start to see a few significant outlier jour-

nals starting to establish themselves as more interdisciplinary compared to most journals
in their field.

Figure 2
Proportion of edges running between MAC and COMPSCI clusters by year®
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Zooming in on the two clusters of interest, it is possible to visually detect some of the
interdisciplinary nodal points (journals), such as PLoS One, Big Data and Society, Com-
putational Communication Research, and Journal of Computational Social Science. While
the overall trend does not point towards increasing interdisciplinarity between MAC and
COMPSCI, we do see the emergence of some interdisciplinary frontrunners in research on
social media.

Analysis 2: Keywords analysis

Given the few interconnections between the two disciplinary clusters on research in
social media, we hypothesised that each cluster followed an autonomous research
agenda. The network analysis was, therefore, complemented by an analysis of keyword
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frequency in the MAC and COMPSCI clusters. The goal here was to obtain an overview
of the main topics covered in each cluster in order to better understand the differences
between these two sets of literature. We selected the top keywords for each cluster by
sorting them on their min-max normalized TF-IDF weighted counts. This entails first cal-
culating the number of occurrences of a given keyword in one cluster and then convert-
ing it to its TF-IDF weighted frequency (Reh(ifek & Sojka, 2010). The TF-IDF score is then
normalized by min-max scaling in order to turn the score to a number between 0 and 1.
Using TF-IDF weighting allowed us to consider both keywords that have been purposely
attached to the papers by the authors (the keywords often featured on the front page

of the paper) and keywords found within the abstract by filtering out common words.
Furthermore, we calculated the proportion of a given keyword by considering how many
papers within a cluster feature the said keyword. We consider both uni-gram and bi-
gram keywords, since many important terms consist of two words (i.e., social media), but
tri-grams are relatively rare and were thus excluded to reduce noise. Finally, we checked
for the most frequent keywords in each cluster relative to their infrequency in the other
clusters. This gave us an indication of which keywords are considerably more important in
each cluster compared to the other.

In the tables, we retained keywords that were the least ambiguous in terms of the
context to which they likely belong, and accordingly we left out keywords that were
too ambiguous regarding their intended meaning in specific contexts (such as online,
social, role, new, etc.). Despite this limitation, the findings show interesting trends. We
divided the list of keywords obtained into four categories: 1) keywords on aspects of
computational methods (in green), 2) keywords on media (in blue), 3) keywords express-
ing research interests common in MAC (in yellow), and 4) other keywords we deemed
relevant for the interest of the current study, which we explain below (in purple).

The keyword analysis shows further gaps between the two clusters of literature. Look-
ing at the most prominent keywords in the COMPSCI literature (see table 1), we note an
abundance of keywords related to aspects of computational methods. A telling figure is
the discrepancy in the keyword “data”, mentioned by 46.3% of publications in COMPSCI
compared to 14.5% in MAC. This may indicate that questions about methods take prece-
dence in the COMPSCI literature. We can also see that there is overabundance of research
on Twitter, compared to other social media, confirming earlier findings that Twitter has
been heavily researched due to the ease of accessibility of its data (Burgess & Brun, 2015;
Ozkula et al, 2023). The COMPSCI literature presents an overrepresentation of research
on fake news; however, there is not a significant difference regarding research on “news”
between the two clusters (based on the norm score). Thus, news research has the poten-
tial to have a bridging effect on the two clusters. Finally, we can remark that the generic
term “user(s)” is overly used in the COMPSCI literature compared to MAC.
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Table 1
Prominent keywords in COMPSCI relative to MAC
KEYWDfd PerDI"'tiDI"I PerO!ﬂDI‘I Norm score Norm score
COMPSCI MAC COMPSCI MAC
data 46,3% 14,5%| 0,851295587[ 0,441030711
model 24,8% 4,4%| 0,725504395| 0,225746038
users 30,3% 13,0%| 0,709990159(  0,37167262
detection 12,0% 0,4%| 0,669144931[ 0,030164276
sentiment_analysis 14,4% 0,8%| 0,668771308] 0,063404325
user 16,1% 3,1%| 0,651531651| 0,138357177
[twitter ] 23,8% 16,2%| 0,639390871| 0,454355516
analysis 23,5% 13,3%| 0,632032602( 0,463137128
machine_learning 12,3% 0,7%| 0,618340691| 0,054836293
models 12,4% 1,7%| 0,606384246| 0,110382975
classification 10,3% 0,4%| 0,587605748| 0,032466148
methods 13,3% 2,6%| 0,582366159| 0,152454573
accuracy 9,9% 0,7%| 0,581381064| 0,045218594
network 13,5% 3,5%| 0,580492217( 0,184942833
14,5% 4,5%| 0,57382023| 0,237146004
dataset 9,9% 0,6%| 0,572929212| 0,035277801
method 12,6% 1,9%| 0,561692634| 0,120626196
text 12,8% 2,0%|  0,56080428| 0,119187442
deep_learning 8,0% 0,2%| 0557379606  0,01916463
sentiment 8,9% 0,9%|  0,53640408| 0,064681802
fake_news 7,8% 2,2%| 0,507409956| 0,161692364
datasets 7,3% 0,4%|  0,50515511[ 0,023996823
techniques 8,6% 1,3%| 0,471402822| 0,078928012
processing 7,2% 0,9%| 0,460316464|  0,06989875
framework 8,5% 3,0%| 0,446814566| 0,179463961
learning 9,4% 2,6%| 0,445715615| 0,156483734
news 9,7% 11,2%| 0,443724057| 0,355980434
social_networks 9,1% 2,4%| 0,443667788| 0,146740918
10,8% 11,2%| 0,439770681[ 0,397766851
networks 8,1% 3,7%| 0,420359534| 0,201033964
natural_language 5,4% 0,3%| 0,419946873| 0,023427747
social_network 7,4% 2,9%| 0,413188761| 0,171385269
7,9% 3,7%|  0,41075011] 0,211817782

Legend: green = COMPSCl-related, blue = media-related, yellow = MACrelated, purple = to
be specified

Table 2, showing prominent keywords in MAC relative to COMPSCI, presents an abun-
dance of keywords that show common research interests within MAC studies. These
interests appear to be equally distributed, perhaps with the exception of “political” and
“communication”.

There is little vocabulary relating to computational methods in the MAC literature,
with only “analysis” and “data” making the top of the list (while being quite general and
potentially relating to various methods, not exclusively to computational methods), and
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much less frequently than in the COMPSClI literature. In contrast, the keyword “inter-
view” is mentioned more frequently in the MAC literature. We note that Facebook and
Instagram seem to be more studied by MAC scholars, while both communities pay simi-
lar attention to “platforms”, the “internet”, and “technologies”.
The keyword “users” appears to be frequent also in the MAC literature (13%), but not
as frequent as in the COMPSCl literature (30.3%). However, well represented in both clus-
ters is the keyword “use”. Yet, we notice that the MAC literature employs a more varied

conceptual vocabulary to refer to media users. The keywords “participants”, “citizens”, and
“audiences” are used more frequently, while “practice(s)” is also mentioned.
Table 2
Prominent keywords in MAC relative to COMPSCI
Proportion Proportion Norm score Norm score
Kewor COMPSCI MAC COMPSCI MAC

use 18,8% 22,3%| 0,536714369| 0,585335767
political 3,2% 12,4%| 0,190209154| 0,507096744
communication 6,6% 13,3%| 0,293323374| 0,489214909
practices 1,1% 7,9%| 0,072313134| 0,479941949
: 6,6% 13,4%| 0,285004166| 0,468549353
analysis ] 23,5% 13,3%| 0,632032602| 0,463137128

23,8% 16,2%| 0,639390871| 0,454355516
data | 46,3% 14,5%| 0,851295587| 0,441030711

10,8% 11,2%| 0,439770681| 0,397766851
users 30,3% 13,0%| 0,709990159| 0,37167262
identity 1,1% 4,9%| 0,115069294| 0,370782764
discourse 1,0% 4,7%| 0,098586645| 0,364184151
finternet ] 7,1% 7,7%| 0,314982082| 0,35881475
youth 0,5% 3,6%| 0,057685332| 0,357274339
news 9,7% 11,2%| 0,443724057| 0,355980434
engagement 2,2% 5,5%| 0,147842265( 0,340171124
interviews 0,8% 4,4%| 0,064257277| 0,334992723
participants 2,8% 5,7%| 0,143992708| 0,331166198
politics 0,9% 4,3%| 0,082041392| 0,325492173
[instagram ] 2,6% 5,3%| 0,217905411] 0,315609364
participation 1,6% 4,1%| 0,108460864| 0,315037639
gender 1,4% 4,3%| 0,126966858| 0,314875191
context 6,2% 6,1%| 0,304141364| 0,314613728
citizens 1,7% 4,1%| 0,126682275| 0,313857474
community 5,4% 6,2%| 0,297019623| 0,307101864
L | 4,2% 4,8%| 0,236132332| 0,297151789
practice 1,3% 3,5%| 0,094936389| 0,28081545
activism 0,1% 2,8%| 0,018865025| 0,280766274
audiences 0,5% 2,8%| 0,054610671| 0,253720762

Legend: green = COMPSCl-related, blue = media-related, yellow = MACrelated, purple = to

be specified
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From computational analysis to qualitative analysis

The two analyses above provided an overview of research interested in social media,
which suggested that the literature in computer science and the literature in media and
communication studies do not connect much to one another. The keyword analysis
substantiated this claim by showing an agenda focused on questions of method in the
COMPSCI literature, while the MAC literature revealed a broader palette of interests.
These findings, however, are limited by the primary selector we chose for our review of
literature, namely the term “social media”, as we do not know with certainty whether the
literature concerns the use of digital traces in media research — our main interest behind
this review — or other aspects of social media. Therefore, it was important to dive into the
material in a qualitative way, in order to secure relevant material for our analysis. We also
wanted to investigate further the claims made above in a qualitative way, paying atten-
tion to details in ways that help us understand the nature of the divide. The focus here
was not on comparison, but on understanding. On the one hand, we were curious to
investigate the extent to which research employing computational methods for the study
of users included or avoided references to media scholars. On the other hand, knowing
that research in media studies was progressively integrating computational methods into
their arsenal, we wanted to better understand the nature of the discussions that such
research had on the use of digital traces. We therefore devised two qualitative inquiries
that allowed us to delve into these questions.

A main challenge was to move from a large sample of references to a corpus that
could be analysed qualitatively. We identified corpuses suitable for qualitative analysis by
attending to the two main clusters (COMPSCI and MAC) identified in the network. We
then identified interdisciplinary journals in each cluster based on the proportion of edges
that go towards both the COMPSCl and MAC clusters. We then looked for keywords
within those journals that reflected interdisciplinary potential. For the first qualitative
analysis, we selected works within COMPSCI journals that engaged with the keyword
“news”, as we found this keyword to be frequent in both clusters, thus asserting a mean-
ingful connection. We assumed that news is an important topic in MAC research, and its
treatment in the COMPSCI literature should provide occasions to draw on the insights
developed in MAC. We further reduced the size of this corpus by selecting the keyword
“Twitter_data” on the assumption that Twitter (called X since July 2023) data is of interest
in both clusters. For the second qualitative analysis, we selected references within MAC
that engage with computational methods. In order to gather this corpus, we selected the
keywords “digital methods” and “media” based on the assumption that works identified
under this label revolve around similar historical and epistemological interest as MAC,
while integrating developments in computational methods.*
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Analysis 3: Qualitative analysis of interdisciplinarity

The first qualitative dive into the network aimed to investigate the extent to which user
research employing computational methods draws on the scholarship of media and com-
munication research to inform their work. The corpus retained for analysis contains 25
articles using the keywords “news” and “Twitter_data™ from the COMPSCI journals that
appeared to be most interdisciplinary in the network analysis: IEEE Access, Information
Processing and Management, Plos One, Scientific Reports, and Social Network Analysis and
Mining. The analysis followed these steps: First, we thematically categorized the articles
based on title and abstract; then we went through the reference list of each article to
check whether it contained media and communication sources. We identified media and
communication sources based on title, author, and journal of publication.

The COMPSCl literature can be divided into two groups: articles conducting user/
sentiment analysis (n = 10) and methodological articles introducing or testing/assessing
the performance of data and methods (n = 15). Out of these 25 articles, we found a total
of 6 referenced media and communication sources — 3 from each group. For publications
that, in the network analysis, appear to bridge with MAC research, we find this figure to
be low. Even though the articles had different purposes, they made use of the MAC litera-
ture in similar ways. The MAC literature referenced was mostly empirical studies about
social media use and news sharing on Twitter and was used to provide brief contextual
information in the introduction. Other times, studies were referenced in the state of the
art, but mostly without being individually addressed or discussed.

One article, for instance, refers to MAC studies by Harlow and Harp (2012) and
Bouilianne (2015) in the introduction, mentioning that “studies have looked at the use of
social media to facilitate activism and civic engagement [14-16]” (Boeck et al., 2021, p. 16).
Another article references boyd et al. (2010) to describe in the introduction that retweets
“contribute to the propagation of ideas and opinions across the network” (Gaumont et
al, 2018, p. 9).

Allin all, the analysis shows that COMPSCI seems to reference MAC empirical stud-
ies to provide context at the start of their own work, rather than to engage with MAC
concepts and ideas in the development of their work. Yet, we find that they concern
themselves with similar issues as MAC scholars, such as polarization and the spread of
fake news, which they approach from a methodological angle, focusing on the assess-
ment of the appropriateness of methods and data sources. While discussions in the MAC
literature tend to address epistemological issues — such as whether digital traces can be
considered indicative of sense-making — the COMPSCI scholars concern themselves with
empirically testing the usefulness of specific data and datasets to measure phenomena or
make prediction. As such, the difference between the two kinds of literature reproduces
known distinctions, such as between critical and administrative research (Lazarsfeld, 1941)
or between humanisticinterpretative and social sciences research.
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Given that news research is a well-developed field in media and communication
research, covering a broad range of perspectives ranging from political-economy, audi-
ence research, content analysis, etc., and given that quite influential work in the broad
scholarship of MAC has emerged from news research, we are surprised to see little men-
tion of this research in the COMPSCI literature. This could be explained by several factors.
The format of article writing may encourage drawing on news research for establishing
the state of the art, with little incentive to integrate this literature in other parts of the
article. It could be that these articles are written for a community of scholars who are
mostly interested in aspects of methods, and that the literature from MAC is seen to
provide little help to the development of computational methods. However, if the results
of computational research need to impact MAC news research, it is important that these
results are discussed with reference to the rich pool of insights that news research has to
offer.

The sample considered in this analysis is small and it would be interesting to validate
these findings in different corpuses reflecting other common interests between COMP-
SCland MAC. However, it is a highly relevant sample for our questions, and we cannot
see any bias in our sampling method that could account for such a low number of MAC
citations found. We simply assumed there would be more interaction, given that news is a
common interest between MAC and COMPSCI.

Analysis 4: Qualitative analysis of media research using digital methods

In the second part of the qualitative analysis, we built a corpus of literature answering to
the keywords “digital methods” and “media” (N = 426) from MAC journals which con-
tained at least two occurrences, so as to obtain a size appropriate for qualitative analysis
(N = 67, with 12 journals represented). This search was conducted to gather literature
specifically concerned with the use of computational methods for the purpose of media
studies. As this literature appears in media studies journals, the retained references are
interesting because they are deemed relevant to MAC research by their authors, review-
ers, and journal editors. There are therefore expectations that these works will engage
with epistemological positions, theoretical bases, and methodological considerations con-
stitutive of MAC research when discussing the role of computational methods or digital
data in their research. The thematic analysis involved a close reading of the abstracts and
aimed to understand and analyze how digital/computational methods and digital data
are being adapted to fit the interests, practices, and assumptions of MAC studies.

It is noteworthy to mention that Social Media + Society is the journal with the most
publications on digital methods (17). Thus, we believe this journal to be a frontrunner in
facilitating interdisciplinary dialogue between media and computer science research. This
journal is followed by Information Communication and Society (11), New Media & Society
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(8), International Journal of Communication (6), Big Data & Society (5), as well as Conver-
gence (4).

We identified four main trends in the MAC literature on digital methods: 1) it prob-
lematizes aspects of digital methods, inserting these within larger methodologies and
theoretical frameworks, often in combination with qualitative methods, 2) it relies on
mixed-methods approaches, often combining computational methods with qualitative
approaches, 3) it anchors digital methods within cultural analysis, seeing digital data as
spaces of user agency or practices that emphasise its performative role, and 4) it situates
digital data within contexts of production, especially affordances and cross-platform reali-
ties.

The first trend is an emphasis on questioning or problematizing aspects of digital meth-
ods.® In the MAC literature, the use of digital methods participates in a mode of inquiry
that is critical and inquisitive, often with explicit research questions guiding the study.
These papers have in common that they criticize the status quo of big data and digital
data research established in the early days of its expansion and root their research in the
problematization of the universalistic status of data in research. Some articles even make
this the main topic of intervention (e.g., Leckner & Severson, 2019; Madsen & Munk, 2019;
Munk, 2019; Gerlitz & Rieder, 2018).

Four articles in particular address the challenges that are at the heart of this review of
literature. Hepp et al. (2021)” argue that the digital has become the new norm in MAC
research and that mixed-method designs provide the best opportunities for contempo-
rary media research. van Es et al. (2021) argue for the need of “tool criticism” given that
digital tools are opaque, but active mediators of epistemological assumptions that may
harbor tensions with humanistic research. Neumayer et al. (2021) bring our attention to
all that is around data, but which is less visible and explicit, inviting more reflective and
ethical study of social media data. Finally, Fuchs (2017) suggests the adoption of a critical
approach to digital methods as an antidote to the administrative and positivistic stances
in research brought by big data analytics.

A second trend concerns the reliance on mixed methods.® In this literature, digital
methods are often set in relation to qualitative methods, such as interview (e.g., Hoyng,
2023) or action research (e.g., Kennedy et al.,, 2015), as digital data are understood to
require contextualization. Hepp et al. (2018) argue that three kinds of context are rel-
evant for properly understanding digital traces: the scientific discourse in which these are
inserted, the methods used to collect and analyse them, and finally the context of use in
which they are produced and acquire meaning.

Although there has been a desire to transcend the long-established divide between
qualitative and quantitative methods (see Lindgren, 2022), some works, like Vicari and
Kirby (2022, p. 1738), recognize that in practice,
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digital methods designs are actually better suited to progress from quantitative to qualita-
tive methodological steps: after exploiting the potential of quantitative (i.e., automated)
techniques for data access, collection, and handling, they can turn to qualitative practices
to produce thick data analyses. (see also Munk, 2019, for other kinds of combination)

Others, like Leckner and Severson (2019, p. 79), suggest the idea of “digital methods trian-
gulation” to understand the complexity of online and offline media practices through the
intersection of “conventional and digital methods”.

The third trend is that this literature is anchored in cultural analysis.® Vicari and
Kirby (2023, p. 1737) speak of an “emerging scholarship that situates the digital methods
paradigm within cultural research (e.g., Caliandro & Gandini, 2016)". They argue that early
conceptions of platforms emphasized their technical characteristics, to the detriment
of their cultural context, and advocate for considering users’ lived experiences as part of
platform inquiries.

Anchoring digital methods in cultural analysis seems to be tied to heavy reliance on
theory and to a complex conception of the user as fan, public, community, or audience.
Furthermore, these studies conceive of digital use as a cultural, discursive, or digital prac
tice that relates to other offline practices (Madsen & Munk, 2019). They stress the perfor-
mativity of digital spaces (Murru & Vicari, 2021) — and by extension the traces collected in
these spaces — and bring attention to user agency.

Digital method projects often start with the identification of relevant digital objects —
specific keywords or hashtags — that are used to collect the data. In order to increase the
emic perspective of such studies, Vicari and Kirby (2022) recommend to pre-research digi-
tal objects amongst relevant communities rather than simply following the researcher’s
intuition or platform logics that may introduce biases of popularity or virality.

The fourth trend of the MAC literature is that it situates digital data within contexts of
media production and reception.® Research investigates the affordances that make com-
munication possible on social media and situates digital data in its “infrastructures”. Data
is considered to be the expression of a socio-technical environment and is often analyzed
as part of the larger ecology of cross-platform uses. For example, Gerlitz and Rieder (2018,
p. 528) challenge the universal status of Twitter metrics and argue that digital data need
be considered as traces produced through “the situated accomplishment of users, plat-
forms, interfaces and developers”.

In that sense, digital traces are more than simply the expression or reflection of user
cognitions, interests, or practices; for instance, phenomena such as the “visibility boost”
(Matamoros-Fernandez et al., 2021), in which platform algorithms guide user engagement
towards specific content, cannot be accounted for solely with the use of metrics that
supposedly reflect user interest. The literature criticizes single-platform research of social
media (see, e.g. Pearce et al., 2020) and argues that digital data is most fruitful if analyzed
as part of the larger ecology of cross-media/platform uses." This signals an overall under-
standing of data in the literature as constructed and contextual.
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Finally, we present an interpretation of our results in a table that articulates a series of
oppositions between COMPSCI and MAC studies. This table is not a definitive narrative
about the divides between these two fields, but we hope that such a table can be used to
engage into a discussion about what makes these two scholarships different and how to
resolve these differences in concrete analysis.

Table 3
Contrasts between COMPSCI and MAC studies in their consideration of digital data
COMPSCI MAC
Method Methodology
Coghnitive referent Cultural referent
Representation Performance
Flat social world Variety of practices
Found data Constructed data
Revealing aggregated behaviors Hiding underlying meanings

Problematizing aspects of digital methods in the literature brings up discussions about
the distinction between method and methodology: While in media studies, there is
recognition of the importance of an underlying methodology in the employment of a
specific method, in the computer science field, the relevance is given to the technical and
computational workings of a specific method. The situatedness of trace data in cultural
analysis comes in contrast with the conceptualization of computational approaches,
which sees digital data as a direct referent for individual or collective cognitions and
emotions. As the MAC literature understands digital traces as part of their contexts of
production and reception, underlining the agency of actors and the performative role
that metrics such as clicks and likes play in those contexts, it avoids situating data in a
representational view of media and communication (see, for example, Matzner, 2016).
The COMPSCl literature relies heavily on the generic term “user” (as seen in table 1), a
move that contributes to “flatten” the social world (Couldry, 2020), essentially replacing
the need for theory with method. By contrast, literature in MAC emphasises the variety
of practices and positions involved in the production of digital traces, as users are situated
as activists (Caldeira, 2023), fans (Hagen & Stauff, 2022), or publics (Duguay, 2023).

While digital spaces are often seen as spaces of “found data” (Jensen, 2012) amenable
for capture, research anchored in traditional humanistic approaches tend to see digital
spaces as constructed spaces with “blurred boundaries” (Broer & Schmidt, 2022), requir-
ing cultural and contextual analysis. Computational methods tend to approach big data
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as a space that reveals aggregated and behavioral realities that otherwise would remain
hidden, while humanistic research requires a “hermeneutic of suspicion” (Gadamer, 1985)
to be able to interpret the surface layer of digital spaces and reveal its deeper, hidden
meanings (Livingstone, 2019).

Conclusion

This review of literature provides different snapshots on the points of connection and dis-
connection between user research on social media from the computational method lit-
erature and media and communication research. The lack of common language between
COMPSCI and MAC turned out to be an unforeseen limitation of our study. Furthermore,
our lack of familiarity with the COMPSCI literature potentially created a blind spot in

our review. Yet, we wish to underline that the mixed-methods approach adopted in this
review allowed us to look at relevant literature from different perspectives, which, put
together, provide a rather coherent picture. Overall, there is little connection between
COMPSCI user research on social media and media research on the same topic, but there
are a few outliers, in terms of both journals and researchers, who are pushing interdisci-
plinary connection forward.

It should come as no surprise for anyone following these discussions that the connec
tions between the two scholarships are weak. However, we see the value of this literature
review to be elsewhere. By addressing questions of dialogue and interdisciplinarity, we are
interested in shedding light on the development of an interdisciplinary research agenda
and in providing a hub of considerations for those who are interested in developing com-
putational methods for the purpose of user studies.

There seems to be a lack of common epistemological ground between the two differ-
ent disciplines — an issue that demands more scholarly discussion from both sides of the
divide. Additionally, these oppositions seem to be driven by the conventions in place in
each field, not least in the world of publishing. The lack of interaction in terms of citations
could be addressed if, on the one hand, scholars in MAC acquired the literacy necessary
to integrate findings produced by computational methods, and on the other hand, com-
puter scientists made their findings more robust in relation to the scholarship in MAC.
This could also be achieved by encouraging multidisciplinary teams in research projects
or by promoting a generation of scholars who are comfortable in both fields. Journals —
some already identified in this review — can also play a role in bridging the two fields by
encouraging the publication of special issues that are thematically driven and that provide
an adequate format for research publishing that favors interdisciplinary connection.

The development of a common language can facilitate this process. Often, critical
scholars wish to take their distance towards the normativity or status quo of data analysis
and its embedded assumptions, and they develop their own analytical vocabulary to do
so. The drawback is that this language might only be appreciated by likeminded scholars
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and fail to enter other communities of research. Terms like traces, footprints, or digital
methods are cases in point.

In pushing for an integrated agenda of research between computational methods
and media research, we may be drawing an ideal for research that may require sustained
effort to be put into practice, an effort that is not always well-supported by publishing,
institutional boundaries, and conference networks. The good news is that this develop-
ment is already underway, and this review of literature provides examples of this as well
as inspiration for developing further this kind of work. We also underline that the use of
computational methods in media research needs to be normalized rather than marginal-
ized. Yet, we also recognize that this is done in the context of a media landscape that is in
constant development, both technically, socially, and legally, bringing ongoing challenges
and insecurities to scholars interested in furthering connections.
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Notes

1 Digital methods have the capacity to revolutionize working with literature reviews and have begun to
be used for such purposes. See, e.g., Flensburg and Lomborg (2021), who use digital methods as a way
to explore bibliographical information on a larger scale and with more complexity than what was pos-
sible to achieve manually in traditional review of literature.

2 Alimitation of this choice is that not all research on social media concerns the use of digital traces.
However, it remains interesting to see whether research on social media in the computational method
literature does draw on media studies in their endeavor, while equally interesting is to see the extent
to which computational methods have penetrated research on social media.

3 Yearly development is illustrated as boxplots where the middle line inside the box denotes the median
value for the year. In 2017, the median proportion of cross citations among journals in the MAC and
COMPSCI clusters was 0.025 (2.5%). The two middle parts of the box are the 2nd and 3rd quartile
groups indicating that 50% of all data points lie in that area. The points above the top whisker are
significant outliers indicating journals that have a significantly higher proportion of cross citations
compared to the median.

4 The search term “digital methods” was used to dive into the MAC literature on social media research
based on our knowledge that the term was gaining popularity in media studies to refer to social media
studies using computational methods. While the search term “media” may appear redundant to the
first selector “social media”, it allowed us to identify the subset of literature on digital methods that
was most relevant to media studies, and provided us with 426 relevant results.
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5 The term “news” was chosen given it was identified as a bridging research interest in analysis 2. How-
ever, this search resulted in too many references to manage qualitatively. Therefore, a decision was
made to use the keyword “Twitter data” to narrow the search further, on the assumption that the
results would be relevant for the purpose of this analysis.

6  Within the corpus of 67 references, these are the works that engage with the first trend: Adler-Nissen
et al, 2021; Barnes, 2020; Bogers et al., 2020; Broer & Schmidt, 2022; Caldeira, 2023; d’Andrea & Mintz,
2019; Duguay, 2023; Duguay & Gold-Apel, 2023; van Es et al., 2021; Fuchs, 2017; Geboers & Van De
Wiele, 2020; Gerlitz & Rieder, 2018; Gray et al., 2020; Hepp et al., 2021; Karsgaard & MacDonald, 2020;
Koed Madsen, 2023; Koenen, 2021; Leckner & Severson, 2019; Luka & Millette, 2018; Madsen & Munk,
2019; McKelvey et al., 2022; Munk, 2019; Neumayer et al., 2021; Ozkula et al,, 2023; Pearce et al., 2020;
Vicari et al., 2020; Vicari & Kirby, 2020, 2023; Koed Madsen, 2023; Koenen, 2021; Leckner & Severson,
2019; Luka & Millette, 2018; Madsen & Munk, 2019; McKelvey et al,, 2022; Munk, 2019; Neumayer et
al, 2021; Ozkula et al,, 2023; Pearce et al., 2020; Vicari et al., 2020; Vicari & Kirby, 2023.

7  This reference is the introduction to a German-language special issue entitled Beyond the computa-
tional turn: Methodological development and research software in communication and media studies,
published in the journal Medien & Kommunikationswissenschaft. The reference appeared amongst
the results of our quantitative analysis because an English translation of the title and abstract were
provided in Scopus. Given its centrality to the main thematic of this literature review, we decided to
report on it in spite of being written in German.

8 Within this trend, the literature found in the corpus covers: Adler-Nissen et al., 2021; Ben-David &
Fernandez, 2016; Birchall, 2020; Bonini et al., 2016; Brooker et al., 2018; Caldeira, 2023; Cossu, 2018;
Hagen & Stauff, 2022; Hoyng, 2023; Kennedy et al., 2015; Kumar, 2018; Leckner & Severson, 2019;
Matamoros-Fernandez et al., 2021; Munk, 2019; Ryan Bengtsson & Edlom, 2021; Schneider, 2016; Vicari
et al, 2020; Vicari & Kirby, 2023.

9  Amongst the works that follow that trend in our corpus are: Adler-Nissen et al., 2021; Barnes, 2020;
Ben-David & Fernandez, 2016; Brooker et al., 2018; Davies, 2018; Elmer et al,, 2021; van Es et al,, 2021;
Geboers & Van De Wiele, 2020; Gerlitz & Rieder, 2018; Hepp et al., 2018; Hinzo & Clark, 2019; Koenen,
2021; Light et al., 2018; Lindell, 2017; Luka & Millette, 2018; Madsen & Munk, 2019; Marres & Moats,
2015; Matamoros-Fernandez, 2017; Middha, 2018; Vicari, 2017; Vicari et al., 2020; Vicari & Kirby, 2023.

10 Within that trend, the literature identified cover: Ben-David & Fernandez, 2016; Bogers et al., 2020;
Burgess et al., 2019; d’Andrea & Mintz, 2019; Davies, 2018; Elmer et al., 2021; Geboers & Van De Wiele,
2020; Gerlitz & Rieder, 2018; Gray et al., 2020; Hagen & Stauff, 2022; Karsgaard & MacDonald, 2020;
Light et al., 2018; Madsen & Munk, 2019; Matamoros-Fernandez, 2017; Matamoros-Fernandez et al.,
2021; McKelvey et al., 2022; Omena et al., 2020; Pearce et al., 2020; Sanchez-Querubin & Rogers, 2018;
Schneider, 2016; Vicari, 2017; Vicari & Murru, 2020.

11 See Hagen & Stauff, 2022; McKelvey et al., 2022; EImer et al., 2021; Bogers et al., 2020; Vicari & Murru,
2020; Karsgaard & MacDonald, 2020; Pearce et al,, 2020; McKelvey et al., 2022.
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