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The post-digital era is characterised by the vast presence of platforms that impose their digital affordances
and algorithmic control on our behaviour. This environment is challenging education and training, with im-
plications for digital and transmedial literacy. Investigating instructional methodologies is crucial to fostering
critical comprehension of such novel informational environments. Argument maps (AMs), which were first
created and evaluated in static information contexts (analogical/old web), could be useful in the emergence
of dynamic (post-digital) textual forms. The current paper describes a comprehensive literature review based
on the above assumptions. We looked into state-of-the-art research on using AMs to handle dynamic infor-
mation. We found 150 papers using a PRISMA procedure and then examined 19 of them. Our review pro-
duced pertinent data about the current state of AMs, including the types of texts on which they are used
and the tools (especially digital and artificial intelligence [Al]-based) that have been employed. Our research
lays the groundwork for teaching the literacies needed in new informational settings, such as multimodal,
dynamic, algorithmic and data-driven contexts, with a specific focus on AMs as effective mediational tools.

ABSTRACT

L'era post-digitale € caratterizzata dall’ampia presenza di piattaforme che impongono le loro caratteristiche
digitali e il controllo algoritmico sul nostro comportamento. Questo ambiente sta sfidando I'istruzione e la
formazione, con implicazioni per l'alfabetizzazione digitale e transmediale. Lo studio delle metodologie di-
dattiche & fondamentale per promuovere la comprensione critica di questi nuovi ambienti informativi. Le
mappe di argomentazione (AM), che sono state create e valutate per la prima volta in contesti informativi
statici (analogico/vecchio web), potrebbero essere utili nelle emergenti forme testuali dinamiche (post-dig-
itali). Il presente lavoro descrive una revisione completa della letteratura basata sui presupposti di cui sopra.
Abbiamo esaminato lo stato dell’arte della ricerca sull’'uso delle AM per gestire le informazioni dinamiche.
Abbiamo trovato 150 articoli utilizzando la procedura PRISMA e ne abbiamo esaminati 19. La nostra revisione
ha prodotto dati pertinenti sullo stato attuale delle AM, compresi i tipi di testi su cui vengono utilizzate e gli
strumenti (soprattutto digitali e basati sull’intelligenza artificiale [Al]) che sono stati impiegati. La nostra
ricerca pone le basi per I'insegnamento delle alfabetizzazioni necessarie nei nuovi contesti informativi, come
quelli multimodali, dinamici, algoritmici e basati sui dati, con un’attenzione specifica alle AM come strumenti
di mediazione efficaci.
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1. Introduction

Every interaction we have with people is influenced
by what we have been thinking, reading or listening
to, raising the possibility of misunderstandings and
disputes. Data collection and processing can be diffi-
cult (Colombo, 2018). Several researchers have raised
grave concerns about people’s poor world knowledge
and incapacity to explain and defend their viewpoints
on controversial matters (Moretti, 2010).

This is particularly true nowadays when the media
context is facing critical changes. The so-called New
Media (Balaban-Sali, 2012) have become a fundamen-
tal part of our everyday lives. New media relate to the
presence of platforms such as Facebook, Twitter,
YouTube and TikTok, among others. As has been
pointed out in the literature, they are changing the
way people communicate with each other, search for
information and participate in discussions of different
kinds (Balaban-Sali, 2012). Nonetheless, the presence
of non-human “digital agents”, such as recommenda-
tion systems, chatbots, deepfakes (Nguyen et al., 2022)
and dynamic visualisations, based on the massive min-
ing of the data from our interactions with the digital,
have set the stage for new approaches in communi-
cation, reflexivity, opinion formation, identity, and
civic participation (Van Dijck, 2014; Hobbs, 2020).
Today, the term “quantified self” has entered the com-
mon lexicon. It suggests how technology is deeply
embedded in the acquisition of data on aspects of a
person’s daily life, from the food consumed to mood
to mental and physical performance (Lupton, 2013).

We interact with extensive, complex digital sys-
tems based on algorithmic programming, which, at
the same time, are so pervasive that they make them-
selves invisible (Cortiana, 2017). Through these ele-
ments, it has become extremely easier to access and
disseminate information that is written and unwritten,
true, and untrue (Cortiana, 2017). All this raises strong
questions about the educational needs for living in
what we might call a “post-digital” society (Selwyn et
al., 2021) and post-digital education science (Means et
al., 2022).

In the face of these post-digitisation assumptions,
the relationship between new technologies and their
role, especially in the sphere of learning, has been
probed (Ranieri, 2019; Danielsson & Selander, 2021).
From this perspective, the lack of attention to digital
skills training is highlighted not only by students but
also by teachers, especially those in training, who re-
port a lack of specific offerings (Ranieri & Bruni, 2018;
Ranieri, 2019). Associated with this is the non-spon-
taneity of the transition from theorising about the po-
tential benefits of media to inclusion in education
(Ranieri, 2019, 2022). Educational pathways need to fill
this gap with targeted digital literacy interventions
and train people to “act digitally” rather than undergo
it (Ranieri, 2022, pp. 58).

Hence, in stratified terrain, it is no longer enough
to read and reconstruct an argument that is already
complex and problematic (Calvani et al., 2009). Digital
literacy increasingly involves new media (Scolari,
2019) and data (Raffaghelli & Stewart, 2020) as part of
post-digital education (Selwyin et al., 2021). This epi-
demic has caused huge shifts in digital media con-
sumption, intensifying negative platform-related

occurrences (Williamson et al., 2020). Therefore, a crit-
ical digital attitude is needed to fully appreciate the
pros and cons of technology (Raffaghelli, 2022). New
abilities are needed to comprehend, interpret and
critically evaluate the digital world (Scolari, 2019; Pan-
grazio & Selwyn, 2019; Carmi et al., 2020).

2. Background

Despite being constantly immersed in communica-
tion and exchanges of information and opinions, in
recent decades, there has been a pervasive preoccu-
pation with the lack of comprehension of text and
considerable difficulty in re-elaborating and express-
ing one’s thoughts on a topic (Moretti, 2010). Today,
the risk is of not being able to grasp the point of view
of others after reading an article, a post or a contribu-
tion in a forum and failing to constructively engage
with each other (Colombo, 2018).

Concerning this, argumentative text has always
been proposed as a gymnasium for thinking and as a
functional training tool for identifying different opin-
ions and what supports them (Colombo, 2018). This
textual typology, in fact, perfectly sums up the argu-
mentative procedure: one argues a thesis about an ar-
gument and tries to provide supporting arguments, or
answer various objections, to convince of the good-
ness of the thesis (Lo Feudo, 2018). Many students still
have difficulty understanding and analysing the struc-
ture of argumentative text because it is a complicated
task that requires skills that cannot be taken for
granted (Alotto, 2021). The topics proposed in a text
do not have a sequential nature per se (Ganino, 2020;
Alotto, 2021). Very often, the key topic is surrounded
by a variety of other superfluous propositions, which
interfere with comprehension and increase the so-
called “cognitive load” for the reader (i.e. that effort
associated with memory during cognitive activities,
such as learning or problem-solving) (Sweller, 1988,
2005).

Argument maps (AMs) can provide valuable sup-
port for this process. They differ from now-familiar
mind maps and concept maps in that they do not
merely create simple associations among concepts
but make complex reasoning clearer by presenting
the logical relationships between different statements
(Carrington et al., 2011; Lidaker, 2018). They are de-
signed to enable the user to keep track of the chain
of reasoning (Simari & Rahwan, 2009), understand it
better and be able to assess its correctness and ac-
ceptability (Alotto, 2021).

Over time, this tool has been studied far and wide
to test its potential. In his study on the effects of AMs,
Christopher P. Dwyer (National University of Ireland)
looked at how reading and then making structured
maps to represent the topic could be useful in learn-
ing and assimilating activities in the classroom (Dwyer
et al., 2013). In a study done at Princeton University,
van der Brugge (2018) of Melbourne University found
that teaching philosophy with AMs helped students
get better at critical thinking and reworking. More re-
cent studies by Fan and Chen (2021) from the Depart-
ment of Computer Science and Information Engineer-
ing at Taiwan University uncovered how a
computer-assisted AM and argumentative essay-writ-
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ing system supported students in learning argumen-
tation structures and improving their argumentation
skills.

The methodology of AMs, however, was con-
ceived, constructed and used for static text types,
such as the argumentative text mentioned above.
Meanwhile, the information and educational scenario
is moving towards decidedly more dynamic contexts.
Concerning this aspect, a narrative literature review
was previously conducted considering the keywords
inherent to the development of argumentative skills
and the need to delve into the context of literacies de-
velopment, new media, and associated changes
(Crudele & Raffaghelli, in press). Using the snow-
balling sampling technique (Wohlin, 2014), an attempt
was made to explore the development of argumenta-
tive skills, as well as the argumentative text and AMs.
Furthermore, we placed such analysis in the context
of digital literacy, new media, and data literacy. Hence,
four conceptual nodes were identified, and rethinking
AMs in new media contexts was initiated.

In this study, we observed a profound evolution in
how we acquire and analyse information, highlighting
a gap in our thinking about the dynamism and in-
creasingly evident fluidity of information and the pit-
falls it supposes for us.

This illustrates the need for information users to
be able to capture, understand and construct argu-
ments with digital tools and within digital environ-
ments (Kress, 2010/2015). Traditional written and
printed texts can no longer be regarded as the main
bearers of meaning, and the very assumptions of the
learner-text-understanding relationship need to be
re-examined (Da Lio, 2020; Danielsson & Selander,
2021).

In such circumstances, the contribution of digital
technologies to text production enacted a different
process from that concerning the reading and com-
prehension of printed documents. Whereas the latter
are generally complete, and their comprehension
concerns only the skills of identifying the message
contained in the text, understanding an online text,
on the other hand, requires both traditional technical
skills and those of tracing and reconstructing the
meaning contained in the multimodal aspects of the
text itself (such as images, videos, audio tracks and
graphics) (Gouseti et al., 2021). It seems obvious that
such a text can sometimes challenge the reading and
enjoyment of the information it contains. With the
right techniques, however, it is possible to immerse
oneself in such a text and analyse it without difficulty
(Howell, 2017).

This is proving to be less and less simple as a result
of the continuous change in society, with the transi-
tion from Internet 1.0, the first phase of mass media
use, to Internet 2.0, the growth phase of social net-
works and participatory culture on the web, and then
on to Internet 3.0, which sees the web empowered
and dynamized (Frau-Meigs, 2019). Not only that,
today, information also encounters the global dimen-
sion of “datafication”, in which the advent of social
networks and web services generates masses of digi-
tised inputs explorable and convertible into informa-
tion about people’s everyday behaviour and/or
sociodemographic characteristics (Raffaghelli, 2017;
Erickson, 2018). More importantly, the appropriation

and manipulation of these large amounts of data by
private Big Tech companies force each person to un-
derstand algorithmic and data-intensive practices and
critically learn how to navigate within them
(Raffaghelli, 2018; Pangrazio & Selwyn, 2019). We are
immersed in what Breiman (2001) called “algorithmic
culture”, in which algorithms aggregate our news
feeds, recommend products to buy, select advertise-
ments to display and determine which news is true
and which is fake (Gould, 2017). Thus, digital literacy
is being integrated with so-called data literacy (i.e. the
ability to search, manage and critically evaluate digital
information and content on a “datafied” web)
(Raffaghelli, 2018; Carmi et al., 2020).

Since 2006, there has been concern about the de-
velopment of digital competence (Carretero et al.,
2017; Vuorikari et al., 2022). In 2013, with the first Dig-
ital Competence Framework for Citizens (DigComp
1.0), the European DigComp, the 21 competencies
that would go into outlining the digital competencies
framework were defined (Vuorikari et al., 2022). Sev-
eral editions followed, starting with DigComp 2.0
(Vuorikari et al., 2016) and then with the further devel-
opment of DigComp 2.1 (Carretero et al., 2017) until
the latest update, with DigComp 2.2 in 2022. This up-
date not only defined the skeleton within which to ar-
range the details of this discussion but also offered
examples of knowledge, skills and attitudes to sup-
port the critical and safe use of digital technologies.
Particular attention was given to those in education
and training who need to plan educational pathways
to address relevant topics in modern society, such as
digital skills, misinformation in social media or inter-
action with artificial intelligence (Al) (Vuorikari et al.,
2022).

In the face of textual forms that are not only hyper-
textual, dynamic and digital but increasingly data-
driven and algorithm-influenced, it may be interesting
to be able to reconceptualise effective supports, such
as AMs, for the cognitive activity of identifying and
critically discerning complex information available
today.

An important first step in this direction can be
traced to the interconnection between argumentation
theory and Al, the development of which has been
rapidly evolving over the past two decades. The first
one, with its formal models of argumentation, is mak-
ing significant contributions to the semantic defini-
tion of Al logic programs, while the second one is
providing new formal tools for argument analysis,
evaluation and information learning (Simari & Rah-
wan, 2009; Wambsganss et al., 2020). Indeed, it appears
that research is moving towards using increasingly re-
fined Al implementation techniques, such as machine
learning, to create algorithms that automatically learn
and argumentatively draw valid inferences using only
the available data (Kim et al., 2022).

One innovative attempt to apply Al to academic ar-
gumentation writing practice is the pilot study of Al-
supported scaffolding (AISS), an argumentation
support system that would allow students to practice
developing arguments and be guided by a digital scaf-
fold in the form of prompts, examples and feedback
(Kim et al., 2022). This study tested the AISS scaffold
and led to promising results in terms of building
stronger statements, more elaborate ideas and more
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cohesive argumentative structures (Kim et al., 2022) —
an excellent first contribution to how advances in Al
techniques make it more feasible to design scaffolds
for argumentation practice.

The purpose of this review study is precisely to ex-
plore and analyse the boundaries to which existing
practices have gone in terms of approaches to de-
velop an understanding of information and the critical
reconstruction of meaning, as well as to identify gaps
in existing research regarding the use of media to go
hand-in-hand with the post-digital informational evo-
lution we are experiencing today.

3. Methodological Approach

In this study, a systematic literature review was con-
ducted (Bowman, 2016). A systematic review is a type
of study that critically identifies, selects, and evaluates
research to answer a clearly formulated and defined
question (Mackenzie et al., 2012; Newman & Gough,
2020). It is a comprehensive and transparent way to
conduct research that follows a well-defined protocol
and runs across multiple databases, analysing, collect-
ing, and excluding results in a replicable manner by
other researchers (Bowman, 2016; Newman & Gough,
2020). In this case, such an approach seemed suitable
for covering our research objective. The research
questions (RQs) attempted to be answered are as fol-
lows:

* RQ7: What chronological changes have been
made in research on the use and approach of AMs,
notably in relation to the growing digitisation of
information, in terms of paper production?

* RQ2: What informational types were most used to
conduct experimentation with AMs?

* RQ3:What types of AMs have been put in place to
foster the improvement of students’ skills?

The RQs show differentiation made on the basis of
analogue and digital information sources, AMs and a
blend of the two modalities. Our goal was to encap-
sulate AM research on static and dynamic webs, coin-
ciding with our backdrop problem. Therefore, we
examined how the scholarly literature has addressed
this unavoidable move from static (analogue) informa-
tion contexts typical of the old Web to much more dy-
namic contexts typical of the post-digital web.

The Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) procedure was
used to collect, evaluate, summarize, and organise
Web documents (see Table 7). Using this method, four
scientific databases—SCOPUS, ERIC, WOS and
DOAJ—were scanned, two of which have mostly re-
stricted access (SCOPUS and WOS) and two of which
allow complete open access (ERIC and DOA]J). Each
database used “argument maps” and “argument
maps” AND “critical thinking” queries.

R SCOPUS ERIC WOS DOAJ Total N
Identification
89 21 34 6 150
SCOPUS ERIC WOS DOAJ Total N
Overlaps
10 10 30 2 52
. SCOPUS ERIC WOS DOAJ Total N
First step
(not relevant) 35 9 1 1
Not English 0 0 0 1
73
19 7 0 0
4 0 3 0
Total N 25
Second step 6
(not relevant)
Total N 19

Table 1. PRISMA workflow

This search produced 150 documents, 52 of which
overlapped. Once these were eliminated, the first step
was to screen the remaining 98 papers. At this stage,
by reading the title and abstract, non-English-lan-
guage papers were eliminated. Those that could not
be found, conference reviews, descriptive papers and
opinion papers were also excluded, preferring to opt
for articles, research papers and reviews. Finally, pa-
pers that were not relevant to the intended analysis
were excluded.

From this first screening phase, 73 papers were
eliminated and only 25 were considered for the next
screening phase. At this point, the full text of the se-
lected papers was read. They were classified accord-
ing to some previously discussed categories deemed
suitable for outlining the right guidelines for delineat-
ing the perception of AMs and their use in education
and learning. The categories formed a codebook and
were used to code and analyse each article.

In the second screening phase, based on the cate-
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gories mentioned above, two external researchers
analysed seven articles (28% of the total 25 results),
and agreement among the evaluators was calculated.
Cohen’s Kappa was 0.38, which can be interpreted as
“fair agreement” (0.2 - 0.4). More specifically, starting
with the percentages of agreement with the presence
(85.71%) and absence (3.90%) of the attribute coded
(as described in the codebook), it was possible to see
that the overwhelming agreement on the presence
led to the Kappa coefficient above, which must be re-
called, is a probability of agreement. The actual agree-
ment, measured as a percentage, is still relevant.

At the end of the second screening phase, six
other results were deemed irrelevant as conceptual
articles, a feature not highlighted in the abstracts.

The collected data were then processed using two
techniques:

e Descriptive data for the 19 articles on how AMs
have changed over time, incorporating informa-

tion digitisation (RQ1). Several categories were
compared using this method (Table 1). The follow-
ing graphs show the results.

e The same method was used to understand the
study texts and AM construction technologies
(RQ2 and RQ3).

We employed keyword mapping on bibliometric
data to gain a better understanding of the data col-
lected and processed and answer the three research
questions (RQ1, RQ2 and RQ3) (most frequently used
terms in the abstracts of the results obtained). The
VOS viewer (https://www.vosviewer.com/) showed
word co-occurrences and frequency (van Eck & Walt-
man, 2014). We triangulated the prior analyses to sup-
port or reject irrelevant assumptions (7able 2). Terms
from 19 article abstracts constituted the corpus. Clus-
tering frequent phrases shows their correlations in
different colours (van Eck & Waltman, 2010, 2014).

Fields Description

Subfields

Document type Type of publication

Articles

Books

Chapters of a book
Conference papers
Descriptive papers
Searches

Reviews

Research topic

Relevance of the topic of the publications in
connection with the research topic

Keywords

Research dimen-

sion Research paradigm

Qualitative research
Quantitative research
Mixed methods

Type of informa-

Text type chosen for experimentation

Analogue text
Analogue and digital text

mental variable

tion source Digital text
Multimodal text
fi i i
Type of tool Type of instrument used to introduce the experi- | Analogue Ams

Digital AMs

Impact analysed

Type of educational impact (learning, motiva-
tion, competence, knowledge, etc.)

Argumentative skills
Critical thinking
Writing

Table 2. Interpretative categories used to analyse the articles

4. Results

In the following sections, the findings are presented
in response to the proposed research questions.

RQ1: What chronological changes have been
made in research on the use and approach of
AMs, notably in relation to the growing digi-
tisation of information, in terms of paper pro-
duction?

The time sequence is divided into five years (2004—
2009; 2010-2015; 2016-2021), within which the research
activity has evolved. This choice also seemed the most
appropriate to trace the periods of the web’s evolu-
tion and changes (initial, prosocial and data-driven)

expressed earlier. The obviously small number of pa-
pers obtained and analysed did not reveal a significant
change in the trend of the research done, but progres-
sive growth was evident.

RQ2: What informational types were most
used to conduct experimentation with AMs?

It is possible to see a timid emergence along the
considered period in relation to the textual typology:
the five-year period 2004-2009 had 2 analogue texts
(ATs), 2010-2015 had 5 ATs and 1 digital text (DT) and
2016-2021 had 7 ATs, 1 DTs and 3 mixed texts (M) (ana-
logue and digital) (Figure 7). Thus, although the shift
to digitalisation cannot be neglected, especially in the
last five years (36%, four articles), the analogue still re-
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mains firm. To implement students’ comprehension
and critical thinking skills, ATs continue to be used in
instruction (64%, seven papers). For instance, there is
no mention of the use of multimodal texts or digital
assistance modes for visualising and/or organising
subjects and information in one of the most recent

2004-2009 2010-2015

6

5

4

3 +

2

: I _
0 |

2016-2021

studies examined (Kaeppel, 2021). Liu and Nesbit
(2018) also employed a purely analogue text form to
enhance students’ capacity to critically assess precon-
ceptions and biases and rewrite a conceptually differ-
ent viewpoint.

m Analogue Text
W Analogue and Digital Text
Digital Text

Figure 1. Type of information resource by time range

Further exploration of the literature focused on
the relationship between the textual typology inves-
tigated and the type of map used. An interesting find-
ing emerged: although AT was mentioned, both
analogue (43%; six papers) and digital (50%; seven pa-
pers) maps were used. Take, for example, two studies
published in the same year, in Indrawatiningsih et al.
(2020), relying on analogue information, analogue
AMs were implemented to support students’ mathe-
matical argumentation skills, whereas in Sonmez et al.
(2020), computer-assisted argumentation mapping
was used, more specifically with the support of Rea-
son!Able software.

Equally interesting is how analogue AMs were
used in the only case where the text had digital ele-
ments (Kabata Memi & Karaku , 2021). In fact, in this
study, starting with an online social education plat-
form with which to digitally use and collect the nec-
essary information, it was preferred to work with an

0 | S
2004-2009 2010-2015

analogue argumentative map to assess the students’
academic performance.

It emerges that in the face of the data-driven and
algorithmic manipulation present in most of the web,
there is no reflection on a clear overcoming of the
analogue in favour of the digital. Instead, a kind of
mixture between the two approaches remains firmly
in place. This certainly opens up reflections on which
more space will be given in the following section.

RQ3: What types of AMs have been put in

place to foster the improvement of students’
skills?

If, however, one were to explore the use of the tool
type in comparison with the identified timeline, the
research seems to have focused exponentially on the
dynamic and digital developments of maps over time
(Figure 2).

m Analogue AM
M Analogue and Digital AM
Digital AM

2016-2021

Figure 2. Type of instrument used by time range

However, the digitality glimpsed in these papers
seems, for the most part, focused on the mere use of
digital devices to take advantage of textual content
and to support the construction of AMs. Take, for in-
stance, the study by Gargouri and Naatus (2017), in

which critical thinking was conducted, and the first
hints of digitality were translated into the implemen-
tation of the use of Mindmeister.com software
(https://www.mindmeister.com/it) to support the con-
struction of AMs.
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Picking up then on a much more recent result of
Ucar and Cevik (2020), it is also possible to see here
how we talk about digitisation first in terms of learn-
ing activities carried out on a variety of online teach-
ing methods and then in terms of the use of software,
such as Arguenet (http://www.argunet.org/browser/),
for map construction. The only element of difference,
therefore, lies in the software used to construct the
maps.

The exploration up to this point seems to compose
a truly varied picture that needs much more in-depth
reflection. Specifically, there is a need to reflect on the
impact uncovered by the experimental interventions.
Over the past decade, research has focused exclu-
sively on analysing the extent to which the use of AMs
influences critical thinking and argumentative skills.
In particular, studies that used analogue texts and ana-
logue AMs investigated the improvement of critical
thinking (43%; three papers) more than the develop-
ment of argumentative skills (29%; two papers). These
papers revealed how AMs helped not only in the iden-
tification and understanding of the concepts ex-
pressed but also allowed one to be open to different
points of view, starting from one’s own evaluation of
the arguments (Kabata Memi & Karaku , 2021; Kaep-
pel, 2021; Dwyer et al., 2013). Thus, a deep connection
was found between AM and critical thinking, a partic-

ularly necessary skill to become more objective and
aware, especially nowadays, when, in the words of
one study participant, it is easier to “stay in the bubble
created around us as a result of algorithms and ana-
lytics, which adapt the world to your opinion” (Kaep-
pel, 2021, p.5).

Studies that have employed digital AMs, on the
other hand, have focused purely on the development
of argumentative skills (60%; six papers). These papers
highlighted how the use of digitised teaching and
working environments, as opposed to analogue ones,
allowed the reuse, easy editing and revision of teach-
ing materials, not only with greater flexibility but also
with greater adaptation to the teaching project. In this
regard, specifically, the work of Ucar and Cevik (2021)
highlighted how the use of a digital tool to support
the construction of AMs also offered a model of sen-
tences and argumentative structures, on the basis of
which one could model one’s own argumentative pro-
ceeding — a kind of scaffolding to the increase of ar-
gumentative skills.

To complete the picture, we will now introduce the
keyword map. The most frequent terms are repre-
sented by the largest and closer nodes. Four main
clusters emerged, as illustrated in Figure 3, through
the use of different colours.
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Figure 3. Representation of the bibliometric map
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The most frequent word from the analysis was “ar-
gument map”, no matter how the four main groupings
(clusters) develop from here, exhibiting diverse
groups of terms probably reflecting semantic linkages
and a focus on subjects. “Argument map” and “argu-
ment” correlated with the rest of the words differently
and differentially, although they were quite near and
identical.

In the first (green) cluster, it is possible to see the
AMs related to concepts referring to their use in sup-
porting students and the classroom, in terms of “crit-
ical thinking” and text comprehension, to which the
words “text”, “skill”, “mean” and “use” refer. A connec-
tion is consistent with the type of impact sought in the
maps and previously analysed. In the study of In-
drawatiningsih et al. (2020), for example, an experi-
ment was conducted in a class of high school students
and both AT and AM were used to investigate the in-
crease in mathematical argumentative skills. In con-
trast, in the study by Kaeppel (2021), with the same
type of tool used, a course with maps was conducted
in a university philosophy course to provide support
for the development of skills, such as the critical dis-
cernment of meanings and different viewpoints.

The second (red) cluster shows the word “argu-
ment” as the central node in connection with terms
such as “test”, “comprehension”, “memory”, and
“map”, which support the assumption that the con-
cept of argumentation is a necessary skill to be devel-
oped within a broader system than just the school
classroom. In this case, the study of Rapanta and Wal-
ton (2016) focused on the use of digital AMs not only
in support of students’ argumentative interactions but
especially in view of “potential” student learning. This
is one of the few findings in which the development
of skills in everyday life is mentioned. In the study by
Eftekhari and Sotoudehnama (2018), on the other
hand, the aim was both to increase the level of text
comprehension and to develop more transversal
skills, such as memory and storage of the structure of
an argument. It is perhaps no coincidence that both
results are two of the few in which the first use of digi-
tised mapping tools was found. In the cluster, in fact,
alink appears with the word “computer”, which, how-
ever, can certainly not be translated into a present and
timely reflection about the digitisation and datafica-
tion we are experiencing nowadays. However, it can
be established as a thin connecting line between the
inevitable influences of societal changes and the
trends of the research landscape itself. Here, we might
catch a glimpse of the tentative rise of the digital, but
it is not enough to confirm the actual trend of devel-
oping a digital approach.

The third (blue) cluster sees the word “study” in
the centre, connected then to the terms “concept
map”, “activity” and “data”. A strong connection be-
tween AMs and teaching activities is always shown,
but spheres of operativeness and practicality emerge.
It seems, moreover, to be a clustering that emphasises
the mixed methods approach required to actually im-
merse oneself in this topic (by the terms “interview”
and “experimental group”). Consider, for example,
the studies of Gargouri and Naatus (2017) and that of
Kabata Memi and Karaku (2021), in which experi-
ments were conducted to test the use of AM and con-
ceptual, respectively, to support students’ problem-

solving skills and reading and comprehension skills
of argumentative texts. In both cases, the students
created moments of total immersion in activities with
maps and in subsequent moments of discussion and
re-elaboration of the work done. In these two investi-
gations, a mixture of quantitative and qualitative
methodologies was designed for data collection and
analysis, such as quasi-experiments, tests and inter-
views. This, as also made explicit in the papers them-
selves, was done to deepen the students’ opinions
and offer a supporting and complementary perspec-
tive to that offered by quantitative studies.

The last (yellow) cluster is certainly the smallest
but very interesting. The central word “group”, which
makes definite relationships with the words like “par-
ticipant”, “refutational map” and “argumentation skill”,
seems to outline all the part of active participation in
the discussion that argumentation and AMs try to
bring to light and develop. In Liu and Nesbit's (2018)
study, for example, we can glimpse a path of refuta-
tional maps constructed to investigate the level of crit-
ical thinking of students working in groups. In
addition, therefore, to the main objective decidedly
in line with the other findings previously mentioned,
the element of active participation in information
gathering and discussion activities in groups also
emerges. Additionally, with the study by Ucar and
Cevik (2021), it is possible to detect the path of ana-
logue AMs to increase argumentative skills, which are
integrated with a peer feedback moment. The study
showed that collaboration encouraged the produc-
tion of more complex arguments and the considera-
tion of different points of view.

This type of analysis is relevant in delineating the
many spheres with which AMs are concerned, and the
representation of the keyword cluster survey reveals
significant consistency with our previous picture.

5. Discussion and conclusions

The systematic research conducted was multifaceted.
This survey sought to investigate and explore the cur-
rent research landscape on AMs and the extent to
which their use in dealing with increasingly digitised
information has been considered. The systematic
search identified the following findings.

Certainly, the truly insignificant number of results
is in itself a relevant finding, which points to a rather
interesting lack of research into the potential of AMs
in the context of new media literacies. The articles of
the last decade emphasise a preponderant use of ana-
logue texts, except for a few instances in which texts
and tools with more digital elements were also being
considered. However, the digitality that is glimpsed
seems to have an mostly instrumental aspect. Re-
cently, software has been developed to support topic
mapping and smart boards or online platforms to nav-
igate and collect information and subsequently build
maps. As we have already explored in our theoretical
framework, these technical approaches have poten-
tial, but there is a need for deeper theoretical and
practical reflections to offer cross-cutting paths to crit-
ically immerse oneself in emerging datafication
(Raffaghelli & Stewart, 2020).

In addition, because even if using only instrumen-
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tally digital media already detects slight improvements
in the greater adaptability and plasticity of the student
to the information he or she encounters (Chiang et
al., 2016), one could reflect on a possible correlation
between greater dynamism of the tool and the conse-
quent ability to approach the dynamism of informa-
tion typical of the post-digital context.

However, consider, for example, the study by
Kaeppel (2021): analogue AMs were used on analogue
texts in order to test the development of the level of
critical thinking. In this case, despite the analogue na-
ture of the medium, the students found the substan-
tial utility of the course to the process of datafication
in the society in which we live.

Reflection about this continuous return to ana-
logue, therefore, leads us to ask ourselves some ques-
tions of heuristic value:

1. Can analogue still prove to be an excellent support
for the approach to digital?

2. Orisitthe research that has not yet moved beyond
analogue to a full investigation of the facets of a
medium that is fully digital in a fully digital con-
text?

Conducting this systematic review, therefore, de-
spite the small number of results collected, has al-
lowed us to trace a gap in the response of the current
research landscape to datafication and the develop-
ment of comprehensive literacy in this process. Atten-
tion is especially to be paid to this question mark
about the transition from analogue to digital.

Therefore, while the newfound desire to open up
teaching and educational practices to elements of the
digital is encouraging, there is still a long way to go.
The fact that the role of analogue at these junctures is
still poorly delineated certainly leaves one wondering
as to its possible limitations and potential.

Hence, it would be necessary to undertake further
research and compare different scenarios in which we
respectively test the impact of using analogue-only
and digital-only elements or a mixture of the two so
as not to exclude any avenue for reflection. These next
steps would prove to be important for a more com-
prehensive reading of current information needs. Fu-
ture perspectives will attempt to deepen and frame
AMs as a scaffold supporting the research and fruition
of information immersed in dynamic and post-digital
contexts.
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