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1. Introduction
The Covid-19 pandemic triggered a major shift in teaching and learning, particularly
within higher education and as a result accelerated the move to technology-enhanced learning and online teaching and learning. This was particularly evident
in the increasing use of visual technologies such as video and video-conferencing
systems and to a lesser extent augmented reality mobile apps and immersive virtual
reality platforms. To fully utilise these technologies within higher education requires
a high level of visual literacy, i.e. the ability to understand, create and communicate
with visuals (Avgerinou & Pettersson, 2020).
Visual literacy is often seen as an essential requirement for students, educators
and citizens as it is fundamental to understanding the visuals that dominate social
media, digital education and digital citizenship. As higher education has rapidly
moved to online delivery there has been an increasing focus on the professional
development needs of academics and a growing desire to understand pedagogy
and research surrounding the use of visuals in teaching, learning and assessment.
The main focus of visual literacy research has been on the practical value of visual
communication in teaching contexts (Avgerinou, 2003).
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The definition of visual literacy is highly contested, and
the literacy metaphor has been challenged as too simplistic
(Kędra, 2018). Since Debes’ first definition of visual literacy
in 1969, there have been many definitions including different disciplinary perspectives and there has been widespread
use of the visual literacy metaphor (Avgerinou & Pettersson
2020). Though, like most analogies, it has its limitations
and cannot explain all aspects of visual literacy (Cassidy &
Knowlton, 1983). This led Cassidy and Knowlton (1983) to
propose abandoning the metaphor completely. In response,
Sless (1984) criticised their empiricist viewpoint and argued
for a more generous interpretation that allowed for continued use of the metaphor.
Within higher education, visual literacy can be seen as an
exercise in developing skills, knowledge and abilities, however, an alternative approach is to view it as a practice that
requires a critical understanding of the context surrounding
the use of visuals (Berger, 1972). For example, political
cartoonists may offer an alternative social commentary that
requires an understanding of the political, historical, cultural
and social context within which it is set. When visual literacy
is viewed as a practice, meaning is constructed from an
understanding of not just visuals but also how they are
positioned within the historical, cultural, political and social
setting.
Within the field of technology-enhanced learning, visual
literacy or competence in the use of visuals in education
needs to include the ability to understand, create and
communicate using visual through technologies such as
video, video-conferencing systems and augmented reality
platforms. These digital tools add another layer of complexity and require an additional level of digital competence
from students, educators and citizens. For example, as a
result of the Covid-19 pandemic, the use of video-conference
software has increased rapidly and spread throughout the
general population to facilitate communication, formal
education and informal learning in the community. In order
to overcome isolation and access education, many people
have had to rapidly learn digital skills in order to utilise
the software, but they have also needed visual literacy to
understand how to manage their identity online (Sime &
Themelis, 2020).
Other visual technologies present unexplored opportunities to educators because of their novelty, such as virtual,
augmented and mixed reality technologies that provide
immersive and highly visual experiences to users. For
example, augmented reality delivered through a mobile app
has become more accessible due to the increasing power of
mobile phones and advances in software engineering (Bower
8

et al., 2014; Maas & Hughes 2020). However, educators
need to understand how and when it is appropriate to
integrate this technology into their teaching practice. While
the technical challenges can often be overcome by watching
an instructional video, a deeper appreciation of a visual may
not be so easy without visual literacy, for example, understanding what is and is not fake news on social media.
The move beyond text into multimedia and the use of
video and audio has given rise to discussions of multimodality and the concept of multiliteracies. The New London
Group (1996) proposed a broader view of literacy as multiliteracies which responds to two changes in thinking about
literacy. This recognises, first, that in technology-enhanced
learning there are multiple channels of communication and
media (e.g. audio, video), and secondly that we should
recognise and take into account the “increasing cultural and
linguistic diversity in the world today” (New London Group,
1996, p. 1).
The pedagogy of multiliteracies suggests that knowledge
is embedded in social, cultural and material contexts and
develops through interactions with others in a community
whilst engaging in authentic ‘situated practice’. This change
to a broader view of literacy can also be seen in digital literacy literature for example, the social context of digital literacy
practices, such as ‘situated literacies’ (Barton & Hamilton,
2000), or emphasis on socio-material multimodality and the
entangled nature of the social and the material elements of
a system (Knox & Bayne, 2014). So, this socio-cultural view
considers visual literacy as enacted in the everyday practices
of educators, students and citizens and embedded in a
social, cultural and historical setting.
From the technology-enhanced learning perspective
the notion of multimodalities is also important as multiple
perspectives necessitate a complex construction of meaning
from the various channels of communication, situated within
the social, linguistic and cultural context. Multiple media,
such as video, blogs, podcasts, and games, contribute to
the transmedia nature of communications nowadays. For
example, film makers and games designers work together
to communicate a storyline across multiple media such as
through a film and a game that are released at the same
time (Jenkins, 2003). High levels of understanding of how
visuals can be used to communicate complex storylines can
be seen in the work of film makers and games designers
where transmedia storytelling has become popular.
While educators may not have as in-depth knowledge of
visuals as game designers or film directors it is still important for educators to be able to understand how visuals can
Studies in Technology Enhanced Learning, 2(1)
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be used to construct technology-enhanced learning experiences for students and for students to be able to understand
the communications. For example, a transmedia understanding is important in understanding presence and identity
management where an educator’s identity is constructed
from information across multiple platforms, such as institutional websites, social media and other online sources (Sime
& Themelis, 2020). So, educators, students and citizens
encountering multiple media online need to learn about and
critically engage in visual literacy practices.

2. The special issue
The papers within this special issue are all linked by
a focus on visual literacy in the context of technology-enhanced learning and can be grouped into three themes.
The first theme shows the importance of visual literacy in
the online environment including educator identity and
presence (Dennen & Arslan, 2022), and fake news and
digital citizenship (Farmer, 2022). The second theme relates
to visual literacy and technology in education, specifically,
educators’ production decisions and perceptions of framing
in videoconferencing (Ramirez Martinell, 2022) and the
pedagogic potential of augmented reality (Hurley, 2022).
The third theme provides detailed examples of how visuals
are being used in higher education settings: to examine the
role of visuals in a change laboratory intervention (Moffitt,
2022), to study visual communication of critical health
information in community settings (Newman & Bustamante,
2022), to understand how medical students are using visual
artefacts as a tool for reflection in their experiential learning
(Bendriss, 2022) and the challenges in the visual design
of an inclusive, ‘dyslexia-friendly’, mobile app for English
language learners based on webtoons, i.e. comics designed
to be read on mobile devices (Sime & Tsampra, 2022).
Dennen and Arslan (2022) explore instructor identity
and presence through an examination of how identity is
visually communicated within online educational courses
(e.g. photos, graphics), communications (e.g. memes,
emojis) and through other public spaces (e.g. social media
profiles). The implications of this transmedia presence are
discussed in relation to professional development of educators who should develop their visual literacy and identity
management skills so that they can manage their online
identity more effectively.
Farmer (2022) discusses the importance of visual literacy
in countering the effects of fake news images and disinformation. Fake news images can be used to provide negative
portrayals of minority or marginalised groups and studies
Studies in Technology Enhanced Learning, 2(1)

have shown that these groups are less likely to be producers
of news. Set in an American context, this paper explores
how education can empower learners to be visually literate
and civically engaged citizens.
Ramirez Martinell (2022) discusses the role of videoconferencing technologies in emergency remote teaching
in higher education. This rapid pivot to online education,
during the Covid-19 lockdown in 2020 revealed that not all
educators had the same experience of framing their appearance on camera. This paper provides insight into the visual
literacy of educators via an analysis of their production
decisions and perceptions of videoconferencing.
Hurley (2022) stresses the importance of visual literacy
in relation to an augmented reality mobile app. Using a
semiotic-dialogic framework, she analyses a number of
augmented reality exhibits at Adobe’s online ‘Festival of the
Impossible’ and questions their claims about the potential for
collaborative learning and other pedagogic uses for learners.
Using a change laboratory methodology and the framework of cultural-historical activity theory, Moffitt (2022)
examines how visual representations of social activity were
used as mediating artefacts for a group to examine and
change their own engineering education activity. The paper
illustrates the key role that these visual artefacts played in
stimulating change, facilitating questioning and provoking
transformative agency.
Newman and Bustamante (2022) focus on scientific
visual communication of health information. They share
their experiences of teaching students in higher education
about visual communication and literacy. An innovative
aspect is that students engage in project-based experiential
learning and connect with users in the community who have
a real need for communicating complex health and scientific
information. As a result, they have been developing visual
literacy to improve health outcomes and have raised appreciation of the visual arts within the local community and the
university.
Also investigating experiential learning Bendriss (2022)
explores multimodality and visual semiotics in an investigation of a medical student shadowing programme. Visual
images and photographs are used by students to capture
their learning experiences and these artefacts are then used
as a tool for reflection. The results suggest the positive benefits of visual artefacts in socialising students and promoting
a professional identity in medicine.
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Finally, Sime and Tsampra (2022) focus on design for
inclusion through a discussion of the visual design of a
mobile app based on webtoons for learners of English as an
additional language as they learn about essay planning. The
innovative teaching method illustrated in the app uses multimodality to foster literacy and support the cognitive and
affective needs of learners with and without dyslexia. The
paper offers some insight into the theoretical and practical
challenges involved in designing a socially inclusive, dyslexia-friendly, mobile app.
This special issue offers a range of perspectives on visual
literacy within technology-enhanced learning in higher education and aims to stimulate interest in improving teaching
practice and engaging in further research into these issues.
While visual literacy scholars are still debating the definition
of visual literacy and agreeing on a visual literacy theory, the
research literature showcased in this special issue demonstrates the value of visual literacy in technology-enhanced
learning and offers some suggestions for improving educational practice and advancing theoretical understanding.
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Abstract

This article uses instructor identity and presence as a proxy for exploring how visual
elements are used to convey identity in online settings. By focusing on ways identity
can be visually communicated within online course spaces (e.g., photos, graphical
elements) and communications (e.g., use of memes and emoji), along with the effects of identity elements performed in other public online spaces (e.g., social media
profiles), we show the complex and distributed ways that people perform identity.
Instructors serve as a model for students, who in turn follow these cues and learn the
boundaries of how to appropriately perform their own professional online identities.
Implications for instructor professional development, student application of visual
identity skills, and future research are discussed.

1. Introduction
Who is the instructor? What do they look like? What kind of person are they? Will
I relate well to this person? These are natural questions for a student to ponder upon
enrolling in a course. Implicit in these questions may be curiosity about whether an
instructor will be friendly or stern, humorous or serious, shy or gregarious. Most
people have an image in their heads of what an instructor looks like, based on some
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combination of past experience and stereotypes. Their initial
impressions of an instructor may shape their initial attitudes
toward the class.
Consider the following interactions:
The year is 1997. It is the first day of class. Students
file into the classroom and take seats. A young woman
wearing a black sweater and striped skirt sits on a chair
near the front of the room, paging through a notebook.
Students in the second row start to have a conversation
about the professor. When will he show up? Does anyone
know who he is? When the clock ticks 8 am, the young
woman in the striped skirt stands and welcomes the
students. She is their professor. The students clearly are
surprised as the young woman assumes her position
at the front of the class, but they quickly adjust to the
situation as she starts to provide both visual and verbal
cues that she is in charge.
Seven years later, that same woman meets a man in a
cafe. He asks what she does for a living. “I teach,” she
says. He assumes she means kindergarten. She says no,
she doesn’t work with small children. He next guesses
high school. She corrects him, sharing that she teaches
at the nearby university. He then asks if she is a graduate
student. When she corrects him again, and says she is a
professor, he tells her she does not look like a professor.
Upon further discussion, he shares that professors look
old and serious, don’t smile much, and are probably
male.
Both of these interactions, which represent just two
incidents among many when the first author found her
professional status challenged based on her appearance, are
examples of how people form mental images of an instructor. In the first instance, the students actively sought to
identify their instructor, anticipating an imminent presence
of someone in that role. The visual cue of someone sitting
at the front of the room at the instructor’s desk was not
sufficient to overcome the students’ expectations of what an
instructor looks like. In the second, the individual could not
visualize that the job of the person sitting across the table
was professor. Collectively, these tales demonstrate how
people develop a mental image of what an instructor should
look like. That image may vary by discipline or grade level,
and may be based on stereotypes or past experiences, but
nonetheless shapes the learner’s expectations.

unrelated to one’s ability to teach. Instructors are expected
to be experts in their disciplines who can guide students
toward attaining the instructional objectives. One would
assume that the instructor is the expert in the learning
discipline, and expertise would be communicated via
content and learning-related interactions; students have
described expertise as a function of many factors, including
time, practice, and metacognitive awareness (Bertram, Leak,
Sayre, Kustusch, & Franklin, 2016). Instructor appearance
nonetheless plays a role in how students perceive and
react to an instructor (Feldmann, 2001). In a classroom
setting, students may note the instructor’s attire, age, facial
expression, physical demeanor, hairstyle, and clothing. These
attributes are not related to either subject matter or pedagogical expertise, but students nonetheless may view them
as markers of time, practice, or metacognitive awareness.
Appearance may also affect how students perceive instructors in other dimensions such as approachability (Lukavsky,
Butler, & Harden, 1995), competence (Roach, 1997), or
credibility (Lavin, Davies, & Carr, 2010; Lightstone, Francis,
& Kocum, 2011). In sum, while an instructor’s appearance
is likely unrelated to their capability, it nonetheless affects
student perceptions.
Physical appearance, as discussed above, provides a solid
entrée into exploring visual components of identity. However, appearance is not the only source of visual information
about instructors available to students. Instructors provide
rich cues about their personality, beliefs, and preferences
through the graphical choices that they make when designing course spaces and learning materials as well as every
time they use an icon, logo, banner graphic, photograph,
comic, meme or other visual element. In this chapter, we
explore the ways that instructor identity is communicated
in online environments via visuals. We begin with a brief
overview of how online learning technology has progressed
over the last two decades, focusing specifically on the impact
hardware, software, and bandwidth developments have had
on the ability to create, share, and receive visual information. Then we address the role that visuals play in establishing a sense of presence and identity in online courses. Next,
we discuss the different ways students may encounter visual
information about their instructor’s identity — whether
shared with them intentionally or otherwise — through a
variety of course-related means. Finally, we explore the ways
that instructor identity is created through visuals that appear
outside the shell or context of a course, and conclude with
implications for other contexts.

Switching to the instructor perspective, aside from appearing clean and professional – both subjective judgments
themselves -- what one looks like may seem unimportant or
14
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2. Visual elements of online learning
2.1 Black text on a grey background
When using visuals to communicate online identity,
instructors are constrained by the available tools. When
the first author began teaching online in the 1990s, options
for sharing visuals were limited. Web pages defaulted to
black text on a grey background, and attractive formatting
options were relatively scarce. In terms of usability, the best
design option usually involved retaining the black text and
grey background. Instructors could post learning content
on static web pages, although it was not unusual for most
online course content to take the form of a physical textbook
or similar materials. In other words, the online course was
heavily reliant on content materials that existed offline.
Most online courses were taught asynchronously, using
some combination of discussion forums and email lists for
interaction. Text chat tools were the option for synchronous
communication. Real-time video interactions required
teleconferencing tools, and students often took such courses
from special centers. Most home and office computers and
internet connections were not sufficient to support reliable
video-based broadcasting and interactions.
Some, but not all, discussion tools offered user profiles
and supported message formatting, which might include the
ability to share an uploaded photograph. However, uploading a photograph was often still a task for the technology
savvy individual who had server space and who could use
a file transfer protocol (ftp) program to transfer an image
file to a server, sort out the location where the file was now
stored, and use html to reference that location on a web
page or in a discussion board message.
Getting the photo ready to upload to an online tool was
another matter altogether. Few people had digital cameras,
and the process of getting a photo from a camera to an
Internet-ready format typically required a cable and fussy
proprietary software for downloading the photo and resizing
and saving it. The last step was necessary because many
users would be accessing the image via a dial-up modem;
patience was required to wait for all but the smallest photos
to load. In sum, during the early days of online learning
the visual landscape was sparse and low resolution, and
required patience for both the creator and the consumer.
2.2 Visuals in contemporary online learning
Contemporary online courses are hosted in learning
Studies in Technology Enhanced Learning, 2(1)

management systems (LMS), which incorporate various
types of learning content, support course communications
and assessment activities, and facilitate administrative
course functions. LMS tools can seamlessly embed videos,
which have become a popular pedagogical tool featuring
content ranging from instructor lectures (Crook & Schofield,
2017) to resources found on YouTube and Vimeo (Manca
& Ranieri, 2016). The degree to which a course is rich in
instructional visuals is dependent on the instructor and
instructional designers’ choices, and not limited by technological affordances.
Learning management systems are not the only advancement that has supported the use of visuals in online learning. In twenty short years, we have shifted to a time when
most online instructors and learners have a smartphone
in their hands, with which they can use the internal selfie
camera to take their own photograph — or several, if they
want to select the best pose — use a filter to optimize it, and
email, text, or upload it somewhere in a matter of seconds.
Those without a smartphone likely have access to a webcam
that will serve a similar purpose. Recording and sharing
a video is similarly easy using tools integrated into most
phones and computers.
Still, in many contemporary online learning environments, text-based messages remain the default means
of interpersonal communication. Learning management
systems offer discussion forums, chat channels, blogs, and
wikis. In each of these tools, text is the default medium for
sharing a message. Many students and instructors find the
keyboards sitting under their fingertips to be the simplest
and most comfortable means of expressing themselves.
Images, videos, and other files may be embedded within
discussion messages or wiki pages, but the interface can be
confusing or off-putting for students and instructors with
lower technology skills and self-efficacy. Even in synchronous classes, where all participants interact in real time and
could use both audio and video channels to communicate,
students often default to largely text-based communications
via the chat window, perhaps punctuated with the occasional
emoticon or emoji.

3. Social presence and instructor identity
Instructor identity is developed over time, and reflects
a combination of one’s beliefs, personal experiences, and
schooling experiences (Bukor, 2014). Identity has visual
components – one study found that student teachers first
considered the visual image of a teacher before considering what it means to actually be a teacher (Ó Gallchóir,
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O’Flaherty, & Hinchion, 2018) – as well as elements such
as personality, culture, and social roles and responsibilities.
Identities are co-constructed via interaction partners,
meaning that in a class both students and instructors have
the power to assert, accept, and reject communications
related to each other’s identity (Delahunty, 2012; Dennen,
2011; Vanek, King, & Bigelow, 2018). Identity reflects place,
too; instructors who have established classroom identities
consider how their personalities and traits translate to an
online medium when they make the shift to technology-enhanced learning environments (Richardson & Alsup, 2015).
To communicate one’s identity in an online course,
whether through text or visuals, is to have social presence.
Social presence is a construct that has been defined in many
ways, with most definitions sharing the idea of perceiving
another person, or having a sense of a person “being there”
(Lowenthal & Snelson, 2017). Presence is not dichotomous
(e.g., perceived of not), but instead exists along a continuum and is performed in qualitatively varied ways. The
presence that an instructor establishes in an online course
can shape whether students orient toward an instructor
or their peers, as well as the degree to which students feel
compelled to participate (Dennen, 2005). Cultural factors
also may affect the development and perception of identity
in online learning settings (Delahunty, Verenikina, & Jones,
2014). Although the ability to learn without constraints of
synchronous time and shared physical space is considered an
advantage for many learners, the uniting of diverse individuals in the online learning space can lead some people
to feel that they belong or are othered due to their identity
(Phirangee & Malec, 2017).
In online learning contexts, participants may struggle to
feel the presence of others, challenged by the transactional
distance, or the perception of space separating the instructor
and students (Moore, 1993). In early online courses, technological limitations inhibited the development of rich visual
presence (Liu, Bonk, Magjuka, Lee, & Su, 2005), but even
now perceptions of distance can be exacerbated by limited
visual communication or identity cues in online courses with
preset content and primarily text-based learning interactions
(Lowenthal & Dennen, 2017). Instructors in one study
noted how the shift to online learning and technology-based
approaches that automate instructor functions increased the
instructor’s sense of distance from their students and began
to change their sense of identity in this context (Glover,
Jones Myers, & Collins, 2018). Students also feel the
disconnect, as evidenced in the vast body of literature about
how to develop a sense of community among online learners
(e.g., Rovai, 2000, 2002).
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Although online instructors do not occupy the same type
of visual space as instructors who stand at the front of a
physical classroom, students still expect their instructors to
play several roles in their learning process (administrative,
pedagogical, social, and technological; Berge, 1995; Bonk,
Kirkley, Hara, & Dennen, 2001; Gómez-Rey, Barbera, &
Fernández-Navarro, 2018), and through these roles to
express their identity. In particular, the instructor’s social role
is important for developing rapport with students (Liu et al.,
2005), who like to have a strong sense of their instructor’s
personality (Trammell & Aldrich, 2016). Students also are
concerned with the pedagogical role, and want to be assured
that their instructor is competent, clear, and can make
the course content relevant (Goldman, Cranmer, Sollitto,
Labelle, & Lancaster, 2017). Instructor attitude toward the
course also affects student perceptions of instructor identity
(Özgüngör & Duru, 2015), and is established through
instructor tone at the start of a course (Eskine & Hammer,
2017). Collectively, these attributes are aligned with authenticity (Johnson & LaBelle, 2017). Instructor self-disclosure
is valued by students, but considered a luxury compared to
characteristics directly related to course content (Goldman
et al., 2017). In short, students express greater concern
with identity elements that align with the course content
and teaching activities than identity elements from other
contexts, although competence in other instructor roles
may be equally tied to instructor identity and the student
experience.
Even if students do not expect instructor self-disclosure,
they still want to perceive the person who teaches them.
Richardson and Lowenthal (2017) build on Dennen’s (2007)
notion of instructor persona to share various empirically
supported ways that online instructors might make themselves appear “more real” to their students. Among the
list of persona-developing actions provided by Richardson
and Lowenthal (2017) is a single visual-based one: sharing
a photograph. However, this does not mean that profile
photos, which are discussed later in this chapter, are the sole
visual means of developing one’s persona. They are, however, a very important one for perceiving the social presence of
a specific person.
From personal experience, the first author can attest to
the psychological importance of sensing a “real” instructor.
An early online course experience with an instructor known
only as “Mr. Finance,” a faceless facilitator with a generic
name, was unsettling. “Mr. Finance” knew her name, saw
her profile photo, and assessed her performance in the
course. In return, she had no identifying details for him.
She did not trust this persona-less figure, and guessed that
he might actually be a collective of people interchangeably
Studies in Technology Enhanced Learning, 2(1)
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grading student assignments, much like how a secretarial
pool collectively serves executives on an as-needed basis.
Alternately, with contemporary technological advancements, Mr. Finance might be a social bot. Social bots, such as
the ones used in online customer service instant messaging,
might interact with students on topics related to course
content and procedure. Although people tend to anthropomorphize bots, and social bots are programmed from models
of natural instructor interactions (Schmulian & Coetzee,
2018), social bots are focused on a specific human-created
task, which means they lack the depth and complexity of
humans. They are unable to embody a complex identity and
interact effectively beyond the task they are programmed to
do (Grimme, Preuss, Adam, & Trautmann, 2017).
Instructor presence remains an important part of cultivating an identity within a course. While presence is considered
a positive attribute for online instructors, presence is not
always positively received, and may not yield a strong sense
of instructor identity. In short, instructors must be present in
order to communicate an identity, but the specific identity
that their presence communicates will depend on their
choices for various course elements.

4. Visual identity and course elements
Instructor identity can be communicated either directly
or indirectly via a variety of course elements. Choices like
details shared on a course profile, including profile photos,
and emoji, which serve as a proxy for facial expressions
are deliberate attempts to communicate one’s expertise,
demeanor and mood. In contrast, choices made about design
elements such as typeface, color, and templates may appear
on the surface to be aesthetic, but still provide clues to the
course designer’s personality or a specific mood or sentiment
the instructor wishes to evoke.
4.1 Visual identity directly communicated through
course elements
Several course elements are designed to explicitly communicate elements of instructor identity. Instructor profiles
are one such element, and these typically include a profile
photo. Many learning systems carry over that profile photo
to other parts of the course, displaying it wherever there is
instructor communication. As a result, when students read
the instructor’s words they may also see the instructor’s face,
thereby narrowing the transactional distance a little bit.
Additionally, many systems facilitate the addition of emoji in
the midst of or attached to text-based messages. These emoji
Studies in Technology Enhanced Learning, 2(1)

communicate a sentiment, similar to seeing a gesture or an
expression on an individual’s face. In this section, we discuss
how these elements communicate instructor identity.
4.1.1 LMS profiles
Most learning management systems (LMS) have a user
profile function. These profiles usually are set up by filling
in details on constrained forms that prompt the user to share
personal information. Most of this information is text-based,
such as name, position, and contact information. An option
to upload a single profile photo tends to be the only explicitly visual option, and even then, the photos may have a
constrained file size and shape, such as a one-inch square.
Complex images do not display well in such tiny proportion,
and this size limitation favors supplying a close-up head
shot for the profile image. To that end, the profile form is
designed to push users to follow conventions.
Within the profile, instructors may have another way to
share their identity with students: by linking in their various
other online profiles. The profile form may provide space for
sharing one’s web site or a social media profile. The choice
of what to share is up to the individual, who may consider
what students might think about their instructor if they saw
glimpses of their instructor in another context. Both social
media profiles and the issue of context collapse are discussed
at greater length below.
4.1.2 Profile photos
Photos are important visual elements of profiles. For
example, in an eye-tracking study, profile photos attracted
the most attention on Facebook (Kessler, 2011). In another
study, people made inferences about character based on brief
exposure to facial appearance in photos (Willis & Todorov,
2006). Profile photos tend to follow a standard format,
showing a single person posing for the camera (Hum et al.,
2011), although profiles photos that include other people
demonstrate that the individual has successful relationships
and is considered agreeable (Hudson & Gore, 2017). Profile
photos provide robust identity cues through eye contact,
facial expression, body posture, clothing, and background,
and influence how people perceive each other (White,
Sutherland, & Burton, 2017). Sharing these photos has been
found to have positive effects on course outcomes (Imlawi,
Gregg, & Karimi, 2015).
Although the relevance of physical appearance to
teaching ability and performance is questionable at best,
students nonetheless react to and comment upon visual
perceptions of their instructors. For female instructors in
17
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particular, physical appearance is noted by students in
course evaluations (Mitchell & Martin, 2018). A small body
of research has focused on student perception of instructors
based on elements of their appearance as well as their
demeanor. Professional dress has been positively associated
with student perceptions of instructor credibility (Lavin et
al., 2010; Lightstone et al., 2011; Roach, 1997), and in turn
has been found to influence student behavior (Lavin et al.,
2010; Roach, 1997).
Choosing a profile photo can be a daunting task. While
some people may be rather matter-of-fact and select a
standard, institutional head shot, others may get caught up
in thoughts about their appearance in a particular photo.
Sometimes, instructors have little choice of profile photo,
when systems default to their official institutional photo,
often the same one featured on the institution’s web site or
used for official identification cards. This use of a common
photograph across contexts ensures a consistent and officially-sanctioned visual identity is portrayed.
Even when choice is offered, it may be constrained by
institutional rules requiring that a “passport style” photo
of the individual be provided. In other words, such specifications call for a front-facing photograph focused on the
individual’s head. No distracting elements should be in the
photograph (e.g., hats, props). The background should be
neutral. The facial expression should be somewhere between
a blank stare and a slight smile. These rules, if enforced,
prevent people from being creative with their profile photos.
They emphasize a direct photographic representation over
a visual expression of identity or affiliation. In other words,
the implication is that a profile photo is intended to help
people identify each other should they meet in a face-to-face
setting. It is not intended to actually help people get to know
one another.
Profile photos might make some instructors more
vulnerable to student critique in an online context than
they would be in the absence of any visual presence. Prior
studies have shown that students are more critical of female
instructors than they are of male instructors. These studies
have disguised the instructor’s gender by using a different
name and found that student opinion changes with differently gendered names (MacNell, Driscoll, & Hunt, 2014).
Lisa Brown might become L. Brown, or even just Dr. Brown.
Whereas names can be adjusted in this manner, it is more
difficult — and also not standard practice — to obscure
gender in profile photos. That noted, individuals are often
quite savvy about how to portray themselves based on their
social status. For example, a study of journalist’s profile
photos showed that both women and freelancers were more
18

likely than men and those in full-time employ to portray
themselves as serious in profile photos, suggesting that they
were using the photos to be competitive on the job market
(Carpenter, Kanver, & Timmons, 2017).
Research on profile photos confirms that people make
judgments about other people based on their physical
appearance, clothing, accessories, and other elements visible
in the photograph. Scholarly profile photos were rated in
one study, with a focus on the perceived professionalism and
attractiveness of the individual (Tsou, Bowman, Sugimoto,
Lariviere, & Sugimoto, 2016). Findings showed that male
and older individuals were considered more professional
in their photos, whereas women were most likely to be
considered attractive. Combined with other studies of how
women’s photos are perceived on social media, which
suggest that stereotypes still prevail (Bailey, Steeves, Burkell,
& Regan, 2013), this finding suggests that women might
need to rely more than men do on dress and facial expressions to communicate their professionalism. Some of the
visual markers of professionalism in a profile photo included
neutral colored clothing and glasses (Tsou et al., 2016). In
contrast, selfies, lab coats, graduation clothing, and athletic
clothing were considered less professional. Together, these
studies and others in this area demonstrate why instructors
may wish to think about the identity they wish to communicate to students before selecting a profile photograph.
A final consideration in a profile photo is the smile.
Smiles have been deemed a universal indicator of positive
affect (Cross & Pressman, 2020), although in some cultures
they may be received with skepticism (Krys et al., 2016).
Early findings from a study in progress by the second author
(Arslan, 2019) suggest that academics tend to refrain from
smiling in official profile photos, or maintain what has been
termed a low-intensity or closed-mouth smile (Gironzetti,
Attardo, & Pickering, 2016). They are more likely to offer
more generous, high intensity smiles on their social media
profile photos, although in some instances the same photo
is used across platforms. The importance of the smile as it
is received by the viewer in different contexts should not
be underestimated. A professor might choose an unsmiling
photograph for an official profile photo, believing that the
photo conveys intellect and a serious approach to work.
Whereas that expression may be positively received in a
research context, in a teaching context a student might think
the unsmiling professor is aloof, stern, or unapproachable.
4.1.3 Emoticon and emoji
Emoticons are iconic representations of a word created
by characters on the keyboard. The smiley emoticon :-)
Studies in Technology Enhanced Learning, 2(1)
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is widely recognized, as is its counterpart, the frowning
emoticon :-(. Like their name suggests, they are icons that
express emotion. Emoji, a term derived from the Japanese
terms for picture + character, are pictograms that express an
idea through a simple graphic. Although emoji are relatively
new, they have roots in older forms of communication such
as cuneiform script and hieroglyphics (Alshenqeeti, 2016).
Emoticons and emoji provide instructors with an easy
non-verbal way of communicating their feelings about a
topic to students. A simple icon can feel like a more natural
way of expressing pleasure, for example, than making a
stilted statement like “This makes me happy.” In face-to-face
environments, many individuals rely on a facial expression
rather than a verbal one to communicate these sentiments.
Not all emoji represent facial expressions or human gestures,
but those are among the most commonly used emoji (Lu et
al., 2016).
Emoji are often believed to have fairly universal meanings (Alshenqeeti, 2016) that transcend language, but in
practice they may not. When emoji are used, the sender
and recipient still must agree upon the meaning in order for
communication to be successful (Doiron, 2018). In our experiences, some emoji have more consistent meaning across
people and cultures than others. For example, the simple
smiling emoji is taken as a positive indicator – the sender
is thought to be smiling – whereas the frowning emoji is a
sign that the sender is upset. Consider three versions of the
same sentence provided as feedback to a student (see Figure
1). The first sentence is plain and emotionless. The second,
with the addition of a smile, feels encouraging. The third,
ending in a frown, suggests disappointment. The placement
of the emoji, at the end of the sentence, is the norm for most
communication (Kralj Novak, Smailovic, Sluban, & Mozetic,
2015). However, cultural and even generational differences
can lead to different interpretations. Youth in 2021 have
co-opted the skull emoji as an expression of humor (e.g., I’m
dying of laughter), and consider older generations that still
use the laughing/crying and rolling on the floor laughing
emoji to be out of touch (Yurieff, 2021).
Emoji have been incorporated into learning activities in a
variety of ways. In one class, a game of emoji Pictionary was
developed (Brody & Caldwell, 2019). Another instructor created a lexicon of emoji to be used for providing feedback to
her students (Romig, 2015). When looking at the emoji and
their ascribed meaning, in many instances it is possible to
envision the instructor grading a paper and having that same
look – whether quizzical, excited, or bored – on their face.
Essentially, emoji can serve as a proxy for facial expressions.
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Figure 1. Feedback samples with different emotions.

4.2 Visual identity indirectly communicated through
course design elements
A course design can feel sterile and impersonal, can
appear branded and official, or can exude personality. In
online courses, instructors can eschew any form of visual
customization, leaving default visual elements in place;
accept and apply the institutional visual identity, or choose
custom elements. It is the latter case that most clearly
provides information about the instructor’s identity, although
one might argue that lack of visual design suggests a
preference for minimalism or a lack of interest or effort, and
that adopting institutional visual design elements is a sign of
school spirit or pride.
4.2.1 Typeface and color
Words and photographs support communication and
identity formation in online courses, but they are not the
sole force that communicates who we are and what we do.
Instructors also communicate meaning about themselves
through many of the graphical elements we choose when
teaching. Every choice to switch from a default typeface or
color reflects something about the individual. Consider this
example from the first author:
A young girl I know has begun typing reports for school.
Through her, I have come to realize how ingrained in
my head certain rules about typing reports are: Times
New Roman. Black. 12 pt. APA formatting. I follow a
set of standards in my professional writing and correspondence, and these standards remove any element
of personal visual communication, leaving the focus
solely on the words that I share. This girl typed a report
about Pueblos. It used a fanciful font. At the end she
shared a photo of a puppy and an image of a unicorn.
The font and the graphics were not at all related to the
topic – they were clearly distractors – but they provided a
reminder of just how powerful these visual elements can
be. If all you did was glance at the report for a moment,
without reading the words, you would not be the least bit
surprised to learn that it was written by a fourth-grade
girl.
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Figure 2. Typeface examples.

Typefaces are thought to have their own personalities
(Brumberger, 2003). Course materials are expected to
appear in a standard typeface, like Times New Roman or
Arial. When stylized fonts appear in course materials, they
evoke a feeling. In Figure 2, each typeface is unique, and can
complement or detract from the message being communicated. The Bradley Hand example shown above might be good
for instances when a sense of personal communication is
desired (Mackiewicz, 2005), but it would impede readability
and be considered unprofessional for lecture notes. Instructors do not typically vary typeface much within the main
body of course materials, striving instead for readability,
but may choose these forms of stylized text as a proxy for a
signature or for use in a banner or cover graphic.
Similarly, there are default color expectations in most
learning environments. Black text on a white background
is the standard for typed documents. This combination
provides strong contrast and prints well. Institutional colors
are popular for templates and accents, and communicate
that the instructor aligns part of their professional identity
with their employer. Other colors may provide insight into
personal preferences. Although “no single meaning exists
for any color, even within a particular culture” (Fine et al.,
1998, p. 453), color nonetheless evokes both emotion and
meaning.
4.2.2 LMS templates
Most learning management systems have a default
course template designed to support readability and navigation. From a color perspective, these templates are likely to
use a palette with good contrast both on screen and when
printed, and may reflect official institutional colors. When
instructors do not change the default settings for a course
shell in a learning management system, students learn
relatively little information about the instructor. Sometimes
an institution mandates that all courses and instructors use
the same template, preventing an instructor from showing
their individual design preferences (unless, of course, the
20

instructor uses a different template, which would suggest
a rebellious attitude). However, some institutions allow for
customization of some course areas, and choices that an
instructor makes – or does not make – can send a message to
students.
When limits are set within a learning management
system, the rationale may be rooted in cognitive learning
theory. A consistent design across courses will mean that
students do not need to pay much attention to the interface,
thereby reducing extraneous cognitive load for students.
Conversely, when students must navigate a different interface in each course, much time can be lost looking for the
correct button or section of the course. Still, there are some
visual elements that can be changed without causing undue
stress on a student’s cognitive load. One is color, which has
been discussed in greater detail above. Another customizable
element that can be changed without undue stress on cognitive load is the cover photo. The cover photo is the banner
graphic that appears at the top of the screen when a student
logs in to a course. Many instructors do not change their
cover photos. Some do not know that it is possible. However,
a custom, themed image conveys information about the
course – and potentially, by association, the instructor –
every time a student enters the course shell.
4.2.3 Course materials
Course materials may not seem like a likely source of
visual information about instructor identity, but when they
are instructor-created they may showcase an instructor’s
personality. Powerpoint slides are one example. Templates
contain distinct visual design elements and text styles. An
institutional template may be viewed in a neutral manner,
especially when it is the standard for courses at the institution, or may be considered a mark of professionalism.
Colorful templates may be perceived as bold or playful. A
lack of a template may communicate a non-nonsense or
utilitarian approach to learning. Finally, custom-created
templates showcase an instructor’s creative side and also
communicate effort.
Lecture videos are another form of course material. They
provide a direct opportunity to communicate the instructor’s
identity, and give the students a sense that their instructor
is present, in a continuous episodic sense, in their course
(Crook & Schofield, 2017). Prior research has found that
students respond positively to seeing their online instructors
in lecture videos (Draus, Curran, & Trempus, 2014). In
particular, students with low technology self-efficacy may
benefit from the ability to see their instructors (Lyons,
Reysen, & Pierce, 2012). Not all lecture videos are created
Studies in Technology Enhanced Learning, 2(1)
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equal. Videos that show the instructor’s face have more of a
personal feel than videos consisting solely of narrated slides.
Thus, while an instructor might feel that slides are more germane to communicating topical information about a course,
they should not overlook the opportunity to communicate
presence by also showing their face in an instructional video.

5. Visual identity through course interactions
An instructor may communicate identity through visuals
across different course times and contexts. In this section
we discuss the role of visuals in communicating instructor
identity during online course introductions, and on an
ongoing basis throughout the course.
5.1 Course introductions
The first day of class provides an opportunity for
introductions and is the time when students typically form
their first impressions of an instructor. In a survey of college
students, Eskine and Hammer (2017) found that students
respond well to instructors who start their class with an
accessible tone, and poorly to those who appear uncaring or
intimidating at the start of a class.
In an online class, introductions – whether made via

email or on a discussion forum – provide a way for each
member of the class to begin to communicate their identity.
Students typically follow the instructor’s model for how to
post (Dennen, 2005), setting the overall tone for a class.
With that in mind, consider the four introductions
presented in Figure 3. The text is the same for each one.
Little can be learned from this text beyond the name of the
person teaching the class. The image accompanying the text
augments the text in some of the examples. In example A, a
genderless default profile icon appears. This instructor has
either neglected to share or chosen to not share their image
with students. Example B similarly has a generic profile icon,
but this time the icon has a somewhat female appearance. It
is uncertain if the icon represents a specific gender by design
or by default. In Example C, an avatar appears as the profile
photo. The avatar may not be an accurate visual representation of the instructor, but is nonetheless a personally selected
representation of the instructor – perhaps the instructor
idealized. If the avatar looks like an actual person, then the
realism of the avatar will typically lead the students to infer
that it is a reasonable likeness of their instructor. Finally, in
Example D, a photograph is included. In the photograph,
eye contact is made with the viewer. The instructor begins
to feel more like a real person. A student could be confident
that if she arrived at the instructor’s office on campus for a
meeting, she would be able to recognize the instructor.

Figure 3. Four examples of introductions with profile images.
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The above examples incorporate profile-style images,
which were discussed in depth earlier in this chapter, but
introductions need not be verbal and visual replications of
a standard user profile. Whereas generic user profiles are
often expected to communicate an official identity, introduction posts can be both more personal and more personalized.
Embedded photographs might be included, providing a
less formal glimpse of the instructor or even a visual of
something that the instructor associates with their identity.
The things shared in the introduction, both verbal and
visual, might be chosen specifically because they somehow
relate to the course topic. For example, when the first author
teaches learning theory she sometimes shares a photo of her
dog being trained. In contrast, when she teaches learning
analytics she might share a visual of data collected from her
fitness tracker.
5.2 Ongoing course interactions
Throughout the duration of a course, instructors have
the opportunity to interact with students through announcements, and learning activities. Although announcements are
primarily about administrative and structural elements of
a course, and learning activities are focused on achieving
objectives, instructor persona can be communicated throughout both. In a visual sense, this may be done by sharing
either personal photographs or images that are personally
meaningful. Students might learn that an instructor has a
good sense of humor when comics or memes are shared.
Alternately, an instructor could display an artistic side or a
love of nature by sharing relevant images. Relevance, in this
context, may reflect either a direct connection to the course
content, to current events, or to course administrative issues.
For most people, a personal computer communicates
a great deal of identity information while in the midst of
conducting routine actions. Thus, instructors also should
consider how they communicate identity inadvertently when
screen sharing. If an instructor uses their own computer for
a webinar and shares the screen, they immediately communicate information through the visuals on their personal
machine. Choice of desktop image and screensaver may
provide glimpses of personal interests. The organization of
files on the desktop (or lack thereof) communicates information about workflow and habits. Delving further, if an
instructor were to open up a web browser with amazon.com,
students would immediately see images of the individual’s
recent searches as well as recommended products. Visits to
many web sites would deliver advertising images tailored to
the individual user.
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6. Other online presences
Although instructors and students are connected through
courses, the space and materials through which a course
is taught are not the only ways in which students glean
information about their instructors. As with most contemporary situations, the solution for finding information involves
a search engine. Prior studies have confirmed that students
look up information online about their instructors prior to
and during a class (Dennen & Burner, 2017). An Internet
search for an instructor’s name is likely to yield a wide
variety of information about that person, particularly if they
have a fairly unique name and are active either as scholars
or with online life in general. Two of the most common
forms of online information that these searches yield are
personal web sites or pages, and social media profiles. Mixed
in with those are photographs posted by other people (e.g.,
at professional or social events), and scholarly artifacts (e.g.,
publications, lecture videos, slides).
6.1 Web sites and pages
Personal web sites or pages provide instructors with the
opportunity to present themselves to a broad audience. That
audience may include current students, prospective students,
colleagues, administrators, potential future employers,
collaborators, and the mass media. Web pages, through their
design, communicate various attributes of their owner’s
identity, both explicitly through their content and implicitly
via small graphical elements (e.g., color, lines) that are united on a page (Thorlacius, 2010). The content that instructors include on their web sites can vary widely. Some merely
duplicate their curriculum vitae on a web page, whereas
others seize the opportunity to share informal updates about
their accomplishments, personal interests (e.g., books,
music), and personal information about their family and
travels. Images make web sites interesting to browse, and it
is not unusual to see photographs of an instructor giving a
talk, visiting a location relevant to the topic that they teach,
conducting research, or with their family. These types of
images expand upon the narrower instructor identity that
may be portrayed in the class context.
6.2 Social media profiles
Social media profiles can be rich with visual information.
They are constructed via a combination of elements that together communicate information about the individual. Some
of these elements are text-based, such as a username and
biographic description, whereas others are visual, including
profile images and shared photographs. Other identity
Studies in Technology Enhanced Learning, 2(1)
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information that may be shared includes contact information
(e.g., email, URLs), geographic location, networked connections, and things that the individual likes (Dennen, 2015). In
a social media setting, identity is performed online through
both direct actions to modify one’s own profiles as well
as through one’s visible relationships with others (Cover,
2012). The default presentation for most social media
profiles incorporates both permanently present information
and a feed of recent user activity. These activity feeds can
include items shared by the individual or by their friends. In
some instances, they also provide an overview of recent user
actions (e.g., joining a group or favoriting an image).
Social media accounts also provide information about
affiliations. Affiliations are the groups of people in which
we claim membership in or are otherwise aligned with. As
an academic, instructors are affiliated with the institutions
for which they teach, and with their various alma maters.
Other affiliations vary. People belong to community and
faith organizations. They participate in hobbies and sports.
They read, watch tv and movies, and listen to music. They
have family and friends, and also favorite things. All of these
affiliations flesh out a sense of a person’s identity, and most
of them reflect information that is not by default shared in
a class setting. Some of this information may be private or
inappropriate for sharing in the class setting, although these
are often personal and subjective judgments.

students, should they seek information about him online. His
students will learn about his volunteer work, his hobbies,
and his family activities.
This scenario is an example of context collapse, a
phenomenon in which the parts of a person’s life that are
typically kept separate come together. Context collapse is
an issue that may concern some instructors, who are aware
that their personal online self-disclosure among family and
friends may inadvertently share with students’ information
that is not typically provided in a professional or educational
setting. In visual terms, this might include photographs of
themselves, their homes, their friends and families, and
leisure activities they engage in (Sarapin & Morris, 2015). In
some instances, individuals may try to conceal their identity
online in order to avoid uncomfortable context collapse
via collision, or the unintentional connecting of contexts
(Davis & Jurgenson, 2014). Pseudonymous and anonymous
identities are the two alternates to real name identities, with
pseudonyms serving as the option for someone who wishes
to perform a coherent and identifiable alternate identity
(Dennen, 2015). Individuals who use pseudonyms might
also choose an avatar to provide a visual representation of
self without showing their face.

Social media tools typically offer users a sliding scale of
privacy settings. In the most locked down and private mode,
only approved people can see that the user has an account.
In contrast, an open account would allow anyone on the
Internet to see what a person has shared and what has been
shared about them. Open accounts have both advantages
and disadvantages. The main advantage is the ability to be
easily found and connected to by one’s friends and acquaintances. The main disadvantage is the same; sometimes people
do not want to be found by certain other people.

Context collapse is not always a negative thing. Some
individuals may wish to cultivate an open persona and invite
everyone in their networks to potentially interact. When context collapse occurs via collusion (the intentional connecting
of contexts) (Davis & Jurgenson, 2014), instructors should
take deliberate efforts to facilitate the connection through
their name and visual identity. These individuals should
consider how their main identifiers – name and profile photo
– are connected across platforms (Brigham, 2016). Using the
same name variant (e.g., inclusive of full first and middle
name or initials; given name versus nickname) and profile
image will confirm identity and connect profiles across
platforms.

Consider the following scenario: Joseph is an instructor
at the local university. He is also an avid guitarist, volunteers
at the local animal shelter, and is a husband and father. He
knows many people across different contexts. He uses social
media to share photos of his spouse and children with his
extended family; to organize events among his guitar-playing friends; to get and share updates related to the animals
available for adoption at the shelter; to maintain a connection with his college friends; and to build a ‘parent network’
among the parents of his children’s friends. Joseph leaves his
basic social network profile settings open in order to make
it easy for some of these acquaintances to find and connect
to him. This means that his basic profile is also visible to his

An alternate approach for instructors is to maintain
multiple accounts. This solution works for individuals who
may wish to have some sort of general, somewhat impersonal social media connection with students and others in
their professional sphere and a more personal connection
with their friends and family. Bossio and Sacco (2017), in
their study of journalists’ identities on social media, discuss
how it becomes necessary to choose between having professional-only accounts that portray a streamlined, intentional
identity, or allowing visual elements of the personal and
professional to merge comfortably in a public space. There is
no single or correct approach for an instructor to take. The
important thing is that instructors maintain a high sense of
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awareness of and control over the identity they communicate via social media and its visibility to their students.

7. Conclusion
In this article we have addressed a multitude of ways
that online instructors intentionally and inadvertently
communicate their identity to students via visuals. Instructor
identity helps contribute to instructor presence within a
course, and this presence is important for helping to reduce
the transactional distance associated with online learning.
Students at a distance may be reticent to communicate with
an instructor who feels unfamiliar or whose identity is unknown. Profile photographs are perhaps the simplest way to
help quickly establish a baseline sense of who an instructor
is, combined with relevant biographical or professional information. Throughout a course, students will glean additional
information about instructors through both their visual
design decisions and visuals shared throughout the course
of instruction. Students who seek additional information
about their instructors are likely to find that information via
personal web sites and social media profiles. For this reason,
instructors should periodically examine their broader digital
footprints to ensure that the image portrayed via an Internet
search is one that they are willing to have students see.
7.1 Implications and future research
Educational institutions may prepare their faculty
for teaching online from pedagogical and technological
perspectives, but overlook the importance of the instructor’s
social role and how instructors establish online identity.
Prior research shows how changes in technology adoption
and learning environments affect not only instructor
activities, but also their perceptions of self as actors in a
digital environment (Avidov-Ungar & Forkosh-Baruch, 2018;
Jonker, März, & Voogt, 2018). For institutions, this idea
has professional development implications. Faculty may
need assistance to understand the role identity, including
visual components, plays in establishing their presence in
technology-enhanced learning settings. Additionally, it has
implications for the field of visual literacy, which presently
classifies most visual literacy skills in terms of visual writing
and reading abilities (Kędra, 2018), but could consider more
explicitly address issues related to the visual communication
of identity.
Whereas institutional choices and support has implications for instructor professional development, each instructor’s choices has implications for how students negotiate
issues related to online identity. When students explore iden24

tity, they consider who they are right now and who they are
to become as a result of their education (Patsarika, 2014). In
other words, their experience in higher education prepares
them for similar interactions in other contexts. Instructors
model identity performance for students, and classes may
provide the space for students to explore identity through
learning activities (Novakovich, Miah, & Shaw, 2017).
Making the visual construction of one’s identity – whether it is their school identity within the class context or their
professional and personal identities shared through web sites
and social media – a deliberate act rather than an accidental
one positions instructors well for being leaders in this area.
Consequently, instructors need to develop visual literacy and
virtual identity management skills that can be fluidly applied
across different online media (Sime & Themelis, 2020).
These skills can be passed along to students, who are likely
to be lacking in visual literacy skills themselves, even when
they are contemporary youth who are heavy users of technology (Brumberger, 2016). What students learn and mirror
from their instructors will result in actions, dispositions, and
skills that carry over into personal and professional contexts.
In personal contexts, instructors have long been role
models for their students, who in turn emulate them in
areas such as leadership behavior (Patrick, Scrase, Ahmed, &
Tombs, 2009) and personal beliefs (Holt, Ogden, & Durham, 2018). Instructor identity performance can also help
challenge stereotypes and provide motivation for underrepresented populations who see their own identity reflected in
an instructor (Motha & Varghese, 2016; Olsson & Martiny,
2018). When instructors in online and technology enhanced
courses are able to masterfully use visuals to convey an
identity that is simultaneously professional and personable,
they set a benchmark for others. Online class spaces, in turn,
provide relatively safe virtual environments for students
to practice visual elements of identity and communication.
Instructors and peers then have the opportunity, should they
take it, to give students feedback about the effectiveness of
their visual presence.
The implications for professional contexts are broad
reaching. We could replace instructor and student with
manager and employee, and most of the same concepts
would hold true. Much of today’s corporate interactions,
whether within an organization or outside of it, involve
some degree of virtual connection. LinkedIn profiles provide
an opportunity to perform one’s professional identity, as do
personal web sites. Students are told that when they seek
jobs, prospective employers will look up their online profiles
to glean information about them. Employee directories may
be constrained and leave little option for personalization,
Studies in Technology Enhanced Learning, 2(1)

Dennen and Arslan (in press)

https://doi.org/10.21428/8c225f6e.9e975efc
but internally and informally employees may have opportunity to perform their identity through visual acts such as
photos and artwork shared in their workspaces.
Future research might explore not only how students
perceive their instructors, but also the trickle-down effects
of instructor visual presence across course areas (e.g., LMS
profiles, visual design of course materials, use of emoji) on
student use of visuals for identity communication in both
personal and professional settings. Additionally, research
on whether instructor modeling, stated expectations for
students, or explicit instruction about use of visuals is most
effective for shaping students’ long-term visual behaviors
would be useful to determine best practices in online
instruction. Findings from studies in these areas could be
used to help develop professional development and standards to guide future generations of instructors working in
technology-enhanced learning environments.
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Abstract

Fake news images are deliberate, publicly published news intended to mislead viewers. Public distrust in news extends to visual images in the news, especially as digital
images are so easy to fake and manipulate. To deal with this issue, people need to be
visually literate in order to discern the veracity of visual news messages. Moreover,
fake news images are more likely to minimize or negatively portray minority groups
who might threaten the existing social order, although these marginalized people
are less likely to produce news. Tracing the information cycle of fake news reveals
steps where images can be faked in order to influence and impact consumers. Visual
literacy can use the framework of a news media information cycle to empower
people, especially marginalized populations, to become impactful civically engaged
visual literacy consumers and producers.

1. Introduction
One could make a strong case to call this time period as much of a Disinformation
Age as an Information Age. Public trust in mainstream news has fallen as polarization of information has set in, exacerbated by social media. This phenomenon
extends to visual images in the news, especially as digital images are so easy to fake
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and manipulate. It is also becoming increasingly apparent
— and troubling — that news, including its visual aspects,
is more likely to minimize or negatively portray minority
groups such as people of color, people experiencing poverty,
and immigrants (Grambo, 2019). The thinking is that these
groups upset the existing social order; that is, those people
in power. Yet these same marginalized people are less likely
to produce news or impact the readership and may even be
punished for speaking out (Kirtley, 2018).
This paper explores visual literacy using the frameworks
of news media and civic engagement within an American
context, with the intent of using education to empower
learners to be civically engaged visual literate consumers
and producers. The underlying concepts, though, are
universal, just as visual principles are universal, but their
connotations may be socially constructed.

2. Fake news
The term “fake news” has been bantered about over the
last few years and was even chosen by American Dialect Society as the 2017 word of the year (American Dialect Society,
2018). To be clear, fake news may be defined as deliberate,
publicly published news (i.e., current information of interest
to the general public) that purports to be real and true but
is knowingly inaccurate, misleading, or fabricated by its
creator. Fake news is considered to be a subset of disinformation: a deliberate lie that intends to mislead its audience;
disinformation does not have to be news. Misinformation is
also incorrect information (and not necessarily new) but is
an honest mistake rather than a conscious ruse (Tandoc, Lim
& Ling, 2018).
Sadly, fake news tends to spread faster than real news,
mainly because of social media users quickly creating and
sharing compelling news, be it true or not (Vosoughi, Roy &
Aral, 2018). In contrast, mainstream media outlets have a
longer production cycle because reporters try to verify information and editors have to review and organize a sizeable
body of news for publication. Unfortunately, the first piece
of news about an event or person serves as the standard by
which subsequent news about the same topic is judged so it
is more influential (Ortiz, 2018). Furthermore, when people
are confronted by news that contradicts their pre-established
opinions, they are likely to hold onto their original opinion
rather than to change that opinion. Repetition can reinforce
belief; if fake news is repeated enough, eventually it is likely
to be considered true (Menczer & Hills, 2020). Adding to the
problem, news stories use images to attract the audience’s
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attention and appeal to their emotions, which can be
manipulated.
These issues of speed, attention-getting and sharing point
to the key issue for fake news: false belief and acting on
that belief is. When people consume fake news and think it
is true, they are misinformed and can make bad decisions,
such as drinking bleach to kill coronavirus or committing
hate crimes. Especially when fake news reinforces an
individual’s pre-existing values, such as white supremacy,
countering that fake news afterwards is very difficult to do
(Grambo, 2019); it is more effective to disseminate the truth
first, but it takes time.
The people who are most susceptible to fake news,
including faked images, tend to be less educated, have less
cognitive ability or reasoning skill, or have less life experience to draw upon (such as young people) (De keersmaecker & Roets, 2017). As more sophisticated software is able
to create misleading images and manipulate images from
reputable sources, viewers have an increasingly hard time
identifying visual fake news. When determining the authenticity of fake news images, Kasra, Shen and O’Brien (2018)
found that their study population evaluated images hastily
and based their decisions on non-image cues rather than the
content shown; the most important factor for determining
an image’s validity was the purported source, which image
could be repurposed to make fake news more credible. In
sum, if viewers are already unable to discern fake text, they
are unlikely to evaluate images any better.

3. The information cycle of fake news images
Tracing the information cycle of fake news images
provides a framework for determining what visual literacy
skills are needed to address those images. This cycle can
also reveal the power elements that underscore fake news
images and their consequences. Basically, the information
cycle consists of information (in this case, fake news images)
creation, processing, dissemination, access, and use.
3.1 Creating fake news images
These days, almost anyone can visually record an
incident or person. For that image to become news, it needs
to be timely and of interest to others. Creators of fake news
images may have several agendas: to get attention or a reaction, to entertain, to harm, to make money, but most of all
to influence others. The context of the creation also varies:
cultural, social, political, financial, religious, or scientific as
examples. Regardless, the creation of a news image is an
Studies in Technology Enhanced Learning, 2(1)
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act of power. When that power is enhanced by professional
equipment, technical skill, and visual literacy, the resultant
image can make a profound impact.

outlets, they may be more willing to believe the veracity of
those images, unless they realize those images are being
manipulated or taken out of context.

Photojournalists constitute the professional wing of fake
news image creation. They are charged to visually capture
news as it happens. Because it is considered first-hand
reporting, such images are often considered more objective
and less filtered than a reporter’s written account. However,
even when taking a still or moving image, photojournalists
still choose the timing, camera features, and environmental
conditions to situate the image to convey specific meaning.
Photojournalists need to be visually literate to know how
camera angles can convey strength or weakness, how
lighting can convey health and age status, and how use of
space can convey support or isolation.

Regardless of the source, images are processed and
edited in order to tell a story, to send a message. Again,
with the right equipment and software, technical skills and
visual literacy, many individuals can manipulate an image
to convey a different meaning than the original raw footage.
The simplest technique is cropping: showing just part of
the picture or video: to emphasize — or omit — details, or
to minimize context. Modifying lighting and re-balancing
color can create a sinister, party-like or glaring atmosphere.
Digital photography and related editing software have
expanded image manipulation to a new degree, facilitating
the elimination and addition of visual elements, even from
different sources, as showcased in faked 9/11/2001 photos
showing a tourist in front of the terrorist attack of the World
Trade Center in New York, in movies such as Forrest Gump,
and more recently in deep fakes that superimpose media to
misrepresent a person or event (Gibney, 2017).

In some cases, an editor or reporter may direct the
photojournalist to show a particular point of view. This kind
of pre-meditated bias, originating from the photojournalist
or other news personnel, can result in disinformation and
fake news. In either case, the decision-maker has power.
Focusing on photojournalists, the majority are White/
non-Hispanic; one percent identify as Black, and they are
also more likely to face physical risks. Furthermore, eighty
percent of photojournalists are male, and over two-thirds
of female photojournalists faced discrimination in the
workplace. About seventy percent of photojournalists
have university degrees, and fewer than a quarter receive
in-house workplace training (Hadland & Barnette, 2018).
These demographics imply that white males’ viewpoints and
biases are more likely to be conveyed in news images.
Media outlets increasingly solicit news images from
their constituents, which may provide more opportunities
for different viewpoints to be recorded and considered.
Certainly, provocative images shared during the Arab Spring
and attacks on Blacks had power influence. Individuals who
understand and leverage visual literacy can create a more
compelling image. However, the creation of news images is
just the start; how those images are received, processed and
disseminated all figure into the ultimate product — which
can result in consequential fake news, including images.
3.2 Processing fake news images
In some cases, fake news creators do not create the
images but rather co-opt images from other sources, preferably from reputable media outlets who have the staff to
access news events and the equipment to capture the event
in compelling ways. Furthermore, if consumers of fake news
do not trace the source of the images to those mainstream
Studies in Technology Enhanced Learning, 2(1)

News production editors typically select and manipulate
the images rather than photojournalists. Decisions may be
based on allotted space, layout options, time limitations in
broadcasts, and sequencing in the final product. The size
and visibility of the image usually indicate its importance,
and the image’s juxtaposition with other images also conveys
meaning, such as an image showing climate change next to
an oil company’s advertisement. In any case, these editors
use visual literacy techniques to make the news more
eye-catching and impactful.
As with photojournalists, overall news production
personnel are largely Caucasian white males; only eleven
percent of news editors in the U.S. are non-white. Moreover,
twenty percent of news staff live in New York, Los Angeles,
or Washington DC, and a quarter of all news employees
work in the Northeast. These demographics impact decisions
of news processors, reflecting metropolitan experiences and
unbalanced ethnic and gendered stances (Grieco, 2020).
3.3 Disseminating fake news images
Disseminating news has grown from a local phenomenon
to a global one, and the speed of dissemination now is
almost instantaneous, thanks to technology advances. More
specifically, broadcasting news images has a fairly recent
history. Printing images used to be labor-intensive work, but
electronic and digital advances have made the transmission
of images a key element of news dissemination, particularly
in a global society. People now expect news on demand,
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which results in media outlets driven to tighter deadlines
and sometimes shortcutting verification processes so that
fake news images may be picked up and published more
often in the rush.
Importantly, media is no longer principally a one-way
communication channel. Even traditional newspaper outlets
now have an online presence and facilitate user comments
and contributions. More profoundly, many people are now
bypassing mainstream media outlets to disseminate news
broadly, including images by using the Internet, and more
specifically, social media. Furthermore, images’ emotional
appeal and seeming credibility serves as a catalyst for
spreading news, including fake news, and reinforcing
existing prejudices (Mallonee, 2016).
While those who create and spread visual news, including fake news, via the Internet constitute a broader base
than mainstream media outlets, they still represent people
who have access to the Internet and social media, have the
technical and communication skills to produce news, and
visual literacy ability to convey attention-getting images.
Producing news visual media is a much less common
practice than consuming it. Many perspectives are not seen,
as a result.

use critical visual literacy skills to authenticate the image or
evaluate within the context of the rest of the news story.

4. Visual literacy for fake news
As evidenced in the above discussion, visual literacy is
needed throughout the information cycle of visual news
message, both for producers and consumers. Yet Nightingale,
Wade and Watson (2017) found that forty percent of the
time adults could not detect a fake image of a real-world
scene, and the majority could not tell what was wrong with
the image when told it was fake. Several visual literacy skills
are needed to discern misleading and fake news images.
4.1 Visual principles leveraged in fake news
As mentioned in sections 3.1 and 3.2, several visual
principles may be used to connote certain meaning in
images, and may even mislead the viewer, see Figure 1. Not
only can photographers distort a person or event by the way
they record them (i.e., in-camera editing), but production
staff can use editing software to manipulate the image even
more to send a biased or fake message.
•

Shape. Rounded shapes connote softness, comfort,
naturalness, and possibly weakness. Sharp shapes
connote energy, danger, and a mechanical sense.

•

Form. Form is the three-dimensional shape of an
object. A gradual shading of a form makes it appear
rounded and perhaps more organic. In contrast, flat
forms may seem more austere. Lighting can impact
the sense of form; a single source of a focused light
can make a form seem starker and less friendly.

•

Value. Dark colors can seem foreboding and light
colors can feel innocent.

•

Color. Warm colors (yellows to reds) can feel more
energetic, while cool colors (greens, blues, purples)
can feel more peaceful. The intensity of the color
attracts attention and can connote an intensity of
action.

•

Texture. Does a surface look rough? It can connote
naturalness, harshness or manliness. A smooth
texture can connote calm, richness, or femininity.
Lighting can emphasize texture, making seem more
tactile — and weather a person’s wrinkles, see
Figure 2.

•

Balance. The distribution of art elements impact
balance. A symmetrical image connotes stability. An
unbalanced image can connote energy, change, or
disorder, see Figure 2.

3.4 Accessing and using fake news images
Accessing news images poses fewer problems as Internet
connectivity has increased, and more devices may be used to
access online information. Over 85 percent of U.S. residents
have Internet access. Nevertheless, several populations have
less broadband access: rural, those experiencing poverty or
homelessness, and incarcerated individuals. In that respect,
the COVID-19 pandemic has revealed a continuing digital
divide as many people accessed the Internet at work in or
schools, and now do not have that option (Busby & Tanberk,
2020).
Nevertheless, online tools have propelled another
significant change in disseminating fake news images:
sharing and repurposing them. Social media is the most
popular way to share news images, and 74 percent of U.S.
adults use Facebook daily (Perrin & Anderson, 2019). Images
are particularly popular in this endeavor because they can
be instantly comprehended, and for fake news creators,
images can be easily copied, manipulated, and repurposed
to convey a different meaning within a different context.
Unfortunately, in a national survey, Rainie, Anderson and
Albright (2017) found that almost a quarter of Americans
have shared a fake news story, often because they have read
only the headline or seen the image. Those sharers did not
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•

•

Proportion. People who are out of typical proportion
may seem odd. For instance, when a camera lens is
very close to a person, it can make that individual
look distorted, such as having a large nose, see
Figure 3. Camera angle can also mislead relative
proportion; consider when a person holds out his
hand, making it look as if he is holding the Eiffel
Tower, that is actually far away, see Figure 4.
Emphasis. A photographer can emphasize a part of
an image in several ways, typically by leveraging
contrasts: centering the main object, having the
object take up most of the space, highlighting the

Figure 1. Image illustrating shape, form, value and color
(Silhouette of tree near body of water during golden hour.
Image credit: Pixabay via Pexels)

Figure 3. Image illustrating camera distortion making
proportions look odd (Woman’s face. Image credit. Elisa
Guarneros via Pexels)

Studies in Technology Enhanced Learning, 2(1)

object against a darkened background, and directing
lines to extreme, be they positive or negative, see
Figures 5, 6 & 7.
Movement. Repetitive and directional lines and shapes
give the illusion of movement, see Figure 8. Digital camcorders can further manipulate movement by adjusting recording
speed. Protests can appear growing or stagnant depending
on the sense of movement in an image. Movement is also
inferred in terms of sequencing images. In fact, traditional
film technically consists of a series of still images, which
could be reordered when edited. For instances, if images are
Figure 2. Image illustrating texture, balance and lighting.
(Purple leaf. Image credit. Pixabay via Pexels)

Figure 4. Image of Hand appearing to hold the Eiffel
Tower (Holding the Eiffel Tower. Image credit, Vincent
Lock via Flickr. CC BY 2.0. https://www.flickr.com/photos/27630470@N03/4114302348)
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Figure 5. Image showing use of contrast for emphasis
(Person holding a bamboo stalk. Image credit. Yaroslav
Shuraev via Pexels)

Figure 7. Image illustrating emphasis (Black ceiling wall.
Image credit. Pixabay via Pexels)

placed in the wrong order, they can result in misinterpretation, which might be the intent of fake news creators.
Such re-ordered sequencing can even lead to mistrials when
images appear to show who attacked first. By knowing
these visual principles, viewers can be more conscious of
how those principles impact their viewing experience and
interpretation. In that respect, a good practice for news consumers is to compare pictures of the same event as published
by a variety of news sources to discern content and visual
patterns and spot unusual variations. For instance, a person’s
face might have different coloring in different publications
or in association with different stories (e.g. a positive event
versus a negative portrayal); while the difference might
lie in a faulty printing job, the coloring might be changed
deliberately to send a biased message (a good way to check
the basis for instance in this case is to compare the coloring
of people throughout the two publications).
36

Figure 6. Image showing emphasis through centering &
directing lines (Silhouette of person making circles with
flashlight on dark street. Image credit. Isaac Weatherly via
Pexels)

Figure 8. Image illustrating movement (Macro photography of water waves. Image credit. Pixabay via Pexels)

4.2 Visual principles in visualizing data
Increasingly, data are presented visually to help people
understand those data more easily. While numeracy is vital
in order to comprehend quantitative data, visual literacy is
also needed to interpret visual data accurately. Fake news
creators often manipulate visual data to misrepresent them,
leading the viewer to come to false conclusions that supports
the creators’ agenda. Here are some of the visual tricks used
to present a false picture of data:
•

Data: the variables to be plotted. Manipulating the
timeframe, such as stopping the data before a change
in the trend line; showing too few data points, such
as missing data points that would change the shape
of the graph; burying data by showing too much data
such as a line graph of a hundred countries (e.g.

Studies in Technology Enhanced Learning, 2(1)

Farmer (2022)

https://doi.org/10.21428/8c225f6e.b34036b2
https://www.flickr.com/photos/luc/5418037955),
see Figures 9 and 10.
•

Aesthetics: scale of the data to be mapped. Using
misleading colors, such as lighter colors to depict
greater density instead of darker colors, expanding,
compressing, or creating breaks in the y-axis in
order to exaggerate — or minimalize — differences,
depending on the message’s intent, see Figure 10.

•

Coordinates: plotting space for the data. Omitting
graph labels; omitting the base line (usually of the
y-axis), see Figure 11.

•

Geometrics: shapes that represent the data. In bar
graphs, using images such as bodies or trees instead
of bars of the same width, thereby exaggerating the
quantitative difference; varying the width of line
graphs to imply greater quantity or importance;
showing several pie charts simultaneously, but changing the pie size or changing the colors or legend
between charts to mislead the interpretation; using
the wrong kind of chart to convey information, such
as using a pie chart whose pieces together total more
than 100%, see Figures 12, 13 and 14.

In examining visual data, viewers should check to make
sure that all graphs are accurately labelled, and that the axes
are complete, starting from zero. Viewers should also be
wary of visual elements that do not convey data but imply
relative importance (e.g. brighter colors, heavier lines, 3D
representations that do not add meaning to the data).

5. Visual literacy education leveraging fake
news images
Fake news images serve as a catalyst to tech visual literacy because it offers current topics of interest to learners, and
demonstrates the importance of context when comprehending and evaluating visual message. In that regard, instructors
should encourage learners to share news images to critique
and validate. In addition, learners should have opportunities
to consume and produce visual news.
Because so much news is disseminated electronically,
visual literacy should incorporate digital literacy. Indeed,
digital visual literacy has become a vital interdisciplinary
skill, not only because with its ease of image manipulation
but also because of “the computer’s ability to provide a
discrete and abstract language for representing visual
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information ... so it can be replicated, altered, and shared in
new ways” (Spalter & van Dam, 2008, p. 94). Understanding
technology’s production of visual messages and its impact on
fake news can help inform individuals -- and foster their own
civic voice and action.
Here are some beginning ways to teach visual literacy
through fake news images; in most cases, the images are
digitally created or disseminated.
•

Identify aspects of an image that arouses their
feelings, and then link those aspects to art principles
(e.g. dark images evoke fear or sadness, close-up face
seems serious).

•

Identify the reason for a fake news image and what
message it is trying to tell.

•

Determine what information is included — and what
information is omitted — in a provided fake news
image.

•

Provide learners with a news image, and ask them
to analyze it. Then provide them with the accompanying story, and ask them to analyze it again, stating
how the text impacts their analysis.

•

Find images about the same news story from a
variety of sources, and compare those images in
terms of content, perspective, context, and message.
Rank the images in terms of their relative objectivity,
justifying their stance.

•

Track the source of news images through reverse
image tools such as TinEye, FotoForensics.com, and
Google image search (see https://www.stopfake.
org/en/how-to-find-the-source-of-a-photo/) for
techniques.

•

Research the information cycle of a news story, and
create a flowchart of that process.

•

Research the photographers, their demographics
and background, of a news outlet. What groups are
represented or missing? Discuss the differences of
photographers within and across news outlets, noting
any patterns that might differ depending on the
media (i.e., newspaper, magazine, television).

•

Ask pairs to select new story video clip, and have
them each edit the clip to create a different message
or perspective (e.g. conservative versus liberal, young
or old).
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Figure 9. A graph that cuts off data that changes the trend over time

Figure 10. Two contrasting maps showing use of scale and color (Brexit, Bremain, the world did not end so dataviz people
can throw shade and color. Image credit. Kaiser Fung via junkcharts.typepad.com)
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Figure 11. Excel chart showing broken y-axis

Figure 12. Misleading by varying the scale

Figure 13. Exaggerating the quantitative difference with trees instead of bars

Studies in Technology Enhanced Learning, 2(1)
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photography and photojournalism: https://ocw.
mit.edu/courses/comparative-media-studies-writing/21w-749-documentary-photography-and-photojournalism-still-images-of-a-world-in-motion-spring-2016/

Figure 14. Misleading pie chart where total is more than
100%

•

•

•

Take images of the learning environment, and then
share those images. In pairs, critique each other’s
images in terms of the content, perspective, message,
and production; then have the image maker give
feedback as to the critic’s assumptions, accuracy
and thoroughness. As a group, share findings, and
identify patterns of the images; discuss the reasons
for the differences in the images.
Analyze and compare news images for different
issues (e.g. politics, racism, immigration, disease,
religion) in terms of variety, messages, perspectives,
production, frequency of faked images, etc.
Find a local event, and record it visually; then share
those images. In pairs. analyze each other’s images
and determine what makes the image newsworthy,
and what visual and digital principles were used
to tell the story. Then have the image maker give
feedback as to the critic’s assumptions, accuracy and
thoroughness. As a group share findings, and identify
patterns of the images; discuss the basis for choosing
the news story and what to record.

Media outlets and relevant organizations also offer
valuable activities to hone visual literacy skills in discerning
fake visual messages in the news. A sampling follows.
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•

The Media Literacy Clearinghouse provides a “Is
Seeing Believing” curriculum: https://frankwbaker.
com/mlc/is-seeing-believing-curriculum/

•

MIT open courseware provides a course with projects, examples, and assignments about documentary

•

New York Times’ column “What’s going on in this
picture?” strips picture captions and asks students
to analyze the images: https://www.nytimes.com/
column/learning-whats-going-on-in-this-picture

•

The Library of Congress created a five-part video
series “Every Photo is a Story” to teach how to
analyze photographs, and incorporates exercises for
viewers to practice those skills: https://www.loc.
gov/rr/print/coll/fbj/Every_Photo_home.html.
Their main steps consist of: 1) closely examining
the image itself, 2) researching about the researcher
or publisher, 3) determining how the images were
made, 4) exploring the photographer’s era, and 5)
interpreting the image’s message or story.

•

The International Society for Technology in Education’s 2016 book “Media Literacy in the K-12
Classroom” includes a chapter on visual literacy,
which guides learners through critical questions
and engaging lessons: https://www.frankwbaker.
com/mlc/homepage-media-literacy-k12-classroom-2nd-edition/

•

While Mind over Media focuses on propaganda,
some of their examples have fake elements, which
viewers can evaluate: https://propaganda.mediaeducationlab.com/

•

The Museum of Hoaxes includes a hoax photo test to
measure the viewer’s visual literacy: http://hoaxes.
org/tests/hoaxphototest.html. The museum also
archives hoax photos, fake viral images, and real
photos that look fake: http://hoaxes.org/

•

EAVI Media Literacy for Citizenship’s website Lies,
damned lies and statistics: A data literacy primer
explains how to discern misleading data visualization: https://eavi.eu/lies-damned-lies-statistics-data-literacy-primer/

•

These slides from the American Association of
School Librarians explain infographics and possible
misleading visualizations: https://docs.google.com/
presentation/d/1FKMh9xc_5JGOwHZmGy9ORWIrL7WLm0WXtP8SiDwY7-0/edit#slide=id.p3

6. Civic engagement and visual literacy
In tracing the information cycle of news images, noting
faked efforts, the issue of power is revealed. News tends to
favor the status quo and entities in power, and fake news
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tends to accentuate that stance even more. When people feel
overwhelmed with the flood of news, some of it fake images,
they sometimes withdraw or become cynical. They may
depend on their friends, who might not be well informed
or careful in their sharing of fake news. When people think
that their opinion does not count or that there is no chance
of change, they may despair or give up. Others who want
to voice their perspectives may be drowned in the surfeit
of news, including fake images, or they might not have the
skills to enter competently into the public discourse. In his
study of students in higher education, Schellenberg (2015)
found that “young people are not equipped with the necessary skills to engage capably in a visually-oriented society”
(p. 5). As a consequence of non-participation, society is less
informed.
6.1 Defining civic engagement
Civic engagement may be defined as individual and
collective actions that identify and address issues of public
concern with the underlying goal of improving the quality
of life within a community. Westheimer and Kahne (2004)
posited three models of citizenship and civic engagement,
each of which each of may be linked to fake news images.
•

Personally responsive citizens obey laws and keep
current about news in order to make informed
decisions. They do not create or share fake news
images. At the same time, they might well share true
news images to inform others or find some common
truth which are usually more effective than direct
contradiction (Haigh, Haigh & Kozak, 2018).

•

Participatory citizens might send visual messages to
decision makers about some social concern such as
the lack of visual literacy education, or collaborate
with groups for common good, such as creating
infographics about discerning fake news images.

•

Social justice oriented citizens seek social justice
as a moral imperative, and try to effect sustainable
social change through such actions as collaborating
towards solutions journalism, which focuses on
people’s responses to social problems and the
consequences of those responses. Social journalists
report on the evidence that demonstrates how well
the responses work — and why. The goal of social
journalists is to provide a more complete picture of
social issues and to drive more effective civic engagement (Benesch, 1998). Social justice oriented citizens
might provide evidence of social wrong-doing or the
social justice efforts of marginalized populations.

Civic engagement benefits both the community or more
specific recipient of that engagement as well as the engaged
Studies in Technology Enhanced Learning, 2(1)

individual or group. Civically engaged individuals gain a
greater sense of belonging and purposefulness. They also
improve visual literacy, social skills and problem-solving
abilities. All of these actions result in greater social capital,
that is, the value of interpersonal relationships and their
resources as they contribute to society. In the context of fake
news images, social capital can make or break fake news by
building solidarity against fake news and for authentic news.
That kind of civic engagement can improve society rather
than polarize it (D’Costa, 2016). Therefore, one aspect of
visual literacy education should be civic engagement: both
to learn how to be an informed citizen but also to contribute
to society.
6.2 Visual literacy conditions for civic engagement
Civic engagement requires cognitive ability, critical
thinking, and topical knowledge and experience, along with
the motivation to engage civically. Having a civic space in
which to participate and influence others is also needed.
These days, that civic space is likely to be online, be it media
outlets or social networking channels. Within those online
spaces, individuals have to identify and connect with the
decision makers who can implement social changes.
Increasingly, those online channels communicate visually,
so individuals need physical and intellectual access to
these channels. More devices have Internet connectivity,
and public spaces sometimes provide free Internet access
and devices (although many such spaces closed during
the pandemic). Fortunately, social media provides low-bar
access opportunities, but it can be hard to be taken seriously
amid the millions of participants. In that respect, joining an
interest group or professional association with similar values
offers a more influential venue; sometimes the fees to join
an association are lower for non-industry supporters (e.g.
Black Caucus of the American Library Association).
While few civics education framework or visual arts
curricula explicitly address fake news, their content and
activities certainly inform individuals as they encounter and
deal with fake news images (Rupers, 2018). In addition,
fake news can serve as a critical lens with which to approach
civic concepts such as critical evaluation of information,
rhetorical visual strategies, and civic-related social media
use. In the process, educators should remind learners that
civic engagement transcends politics; the emphasis is action
for community improvement. As a study by the James
Foundation revealed (Rabkin, 2017), people who participate
civically in the arts tend to volunteer and exhibit social
tolerance. Furthermore, those participants often credit
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community-based arts experience as significant for their
personal development and identity.
Furthermore, art expands civic participation by giving
voice to those who might not normally participate in public
discourse, and it can bring together people with divergent
opinions to work together to envision new opportunities
and solutions. For instance, when marginalized people were
threatened displacement, artists collaborated with the affected group to create joint art to show possible impact on the
community, which led to public dialogue about the project.
The National Arts Policy Roundtable (2008) reported on 21st
century arts and civic engagement, asserting that arts-based
civic engagement is vital for community improvement
because it expresses new ways to view the world and offers
a creative space to address social problems. Art increases
social capital as it incentivizes cultural events and centers
where people can connect and build trust, such as mural art
programs and civic theater.
Increasingly, technology is being integrated into civic
education, be it in formal educational settings or settings
such as libraries and youth organizations that provide informal educational opportunities, including venues for new
voices to express their ideas. For instance, rather than from
mainstream news outlets, teens get their news online and social commentary television, and tend to distrust mainstream
politics. However, two-thirds of teenagers participate at least
monthly in social causes. They tend to prefer a self-actualizing approach to civic engagement such as lifestyle politics
on the local or global scale, such as pollution, pay equity and
gay rights (Freelon, Wells & Bennett, 2013). Technology has
significantly expanded the artistic visual tools available and
the means to access and broadcast visual expressions. These
examples express a range of civic engagement, from taking
a community art class to expressing strong opinions about
social issues such as fake news images. Therefore, educators
should draw upon personal interests as they encourage
visually-driven civic engagement. The Center for the Study
of Social Policy (2011) identified several factors that were
found in efforts that engaged students: local needs, local
resources, local broad-based planning, accessible and
appropriate technologies, opportunities for community
building and socializing, and locally meaningful content and
outcomes.
6.3 Examples of visual literacy civic engagement
Arts as civic engagement and arts activism has both
a short and long history. Goya’s “The Disasters of War,”
Daumier’s political cartoons, Kathe Kollwitz’s charcoal
drawings of war and poverty, Diego Rivera’s murals, Pi42

casso’s “Guernica,” Cindy Sherman’s feminist photographs
all exemplify impactful visual social commentary that
countered prevailing narratives. Political cartoons continue
that tradition, but a broader base of artists are now visually
impacting social movements. For instance, the book “The
Aesthetics of Global Protest” (McGarry et al., 2020) collected
stories from around the world that showcase art activism:
queer visual activism in South Africa; political street art in
Argentina, Istanbul and Athens; photography and protest in
Israel and Palestine; music videos as protest communication
in Turkey. Similarly, PhotoVoice (http://photovoice.org)
partners with social change groups to create opportunities
for photography-based community participatory advocacy.
Examples include health-related rights in Uganda, defending
natural resources in Myanmar, sex trafficking in Britain, and
migrant work conditions in Indonesia.
Middaugh and Kahne (2013) asserted that new media
provides novel ways to find and share civic information,
as well as organize political activities. Synthesizing their
literature review of new media’s role in civic learning, the
researchers suggested several ways to leverage media to
facilitate civic education, particularly for youth, which can
leverage visual literacy:
•

Design authentic learning environments: issues-based
website that show steps to engage in civic action
(e.g. http://www.dosomething.org, http://generationon.org); digital games to conceptualize civic
issues and actions (e.g. Fate of the World, iCivics);
virtual environments (e.g. Quest Atlantis, United
Nation’s Virtual Reality Program).

•

Connect to community: mapping as community
building; online youth leadership communities (e.g.
Black Youth Project, http://digitalyouthnetwork.
org).

•

Support individual’s civic voice: e.g. Adobe’s Project
1324 (http://project1324.com/) for emerging
civic-minded artists.

•

Facilitate engagement with social justice issues:
participate in web-enhanced civic issues (e.g. Bites
Media: https://bitesmedia.com/, Civic Action
Project: http://www.crfcap.org, Taking It Global:
http://www.tigweb.org, PhotoVoice: https://photovoice.org/, YR Media: https://yr.media/).

Korza & Schaffer Bacon (2008) developed an arts
and civic engagement toolkit for planning and designing
arts-based civic engagement projects; it provides tips on
leveraging the arts to foster participation, finding settings
and facilitators to support engagement, and ways to assess
impact. In addition, the following websites provide guidance
Studies in Technology Enhanced Learning, 2(1)
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in facilitating arts civic engagement and activism, which can
offset fake news and its misleading images:
•

•

•

•
•
•

•

•
•

American Political Science Association: http://web.
apsanet.org/teachingcivicengagement/wp-content/uploads/sites/9/2017/08/II-CHAPTER-13-DEVEREAUX-ARTS-COLLABORATION-AND-COMMUNITY-ENGAGEMENT-SYLLABUS.pdf
Animating Democracy landscape of civically engaged
arts databases and services: https://www.animatingdemocracy.org/great-links/specialized-databases
American Library Association: http://www.ala.
org/tools/programming/engage-picturing-america-through-civic-engagement
Arts.gov: h
 ttps://www.arts.gov/impact/creative-placemaking/exploring-our-town

Arts Engaged: https://www.artsengaged.com/
engagement-essentials

Los Angeles County Arts: https://www.lacountyarts.
org/sites/default/files/pdfs/civic_engagement_planning_and_design_imagine_define_design1_key_.pdf
National Guild for Community Arts Education:
https://nationalguild.org/resources/resources/
free-guild-resource/engaging-adolescents-building-youth-participation
Project for Public Spaces: https://www.pps.org/
article/artsprojects

Urban Institute: https://www.urban.org/sites/default/files/publication/59186/311006-Art-and-Culture-in-Communities-Unpacking-Participation.PDF

7. Conclusion
Fake news images about recent public events have
proliferated in the media, and have revealed people’s lack
of critical visual literacy — and the consequences of such
misleading information. In the process, the faked images
have also revealed societal inequities and abuses of power.
Especially as images are disseminated globally, and fake
news creators manipulate and repurpose images to advance
their own agendas. All people need to consciously analyze
those images and their contexts in order to respond to them
appropriately. People who have not been in power historically need to realize how those fake news images marginalize
them. Importantly, those same marginalized people need to
learn how to use visual literacy and digital skills to create
and disseminate authentic images that tell their stories and
move others to create positive change. All people need to
Studies in Technology Enhanced Learning, 2(1)

participate civically because their lives depend on it, and
visual literacy enhanced digitally gives people powerful
visual voices that need to be seen and acted upon.
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Abstract

The Coronavirus lockdown in 2020 pushed videoconference technology as a common
means of synchronous communication for emergency remote teaching in Higher
Education. In a short period of time, educators and students had to use cameras and
stream their images over the Internet to keep on with academic interaction from
home. But not all stakeholders had the same experience using this type of communication means, and their values and perceptions on what was an appropriate framing
style for educational purposes yielded different types of camera compositions,
not all agreeable to watch. To study videoconferencing framing among University
stakeholders, a two-tier intervention was conducted to inquire about the values and
perceptions of educators, and to observe the actual production decisions they made
before and during a videoconference for educational purposes. In this paper, the
video references and framing preferences of 6031 teachers were analysed, and a
set of categories were constructed and used to conduct observations of 1111 videoconference frames. The findings were used to understand the production decisions
academic stakeholders took for the spontaneous production of their home-made
real-time video for virtual classes.
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1. Introduction
Structure and order in academic products are highly
valued in the context of Higher Education in such a way that
a scientific article of relevant content can be rejected from
an academic journal if it does not comply with the given
formatting criteria. In a less strict fashion, but still causing
impact in the audience, electronic presentations with poor
visuals or with redundant multimedia elements (Mayer,
2002) may not be considered as good. In the field of websites, user friendliness makes the difference in information
access, and with regards to video, visual aesthetic impression
including colour, shape, motion, spatial layout and depth
end up being decisive factors for the viewers to accept the
media as one of fine production (Peters, 2007) and with an
educational value (O’Donoghue, 2014).
Due to the Emergency Remote Teaching (Hodges, Moore,
Lockee, Trust and Bond, 2020) derived from the Coronavirus
lockdown, the online activity in education increased in
2020 (CEPAL, 2020), making synchronous communication
a common manner of interaction among academic stakeholders either in text or in video-based fashion. However,
the spontaneous production of home-made real-time video
for virtual classes seemed not to be as straightforward as
opening the laptop and turning the web cam on.
Planning the production, finding a good location, anticipating potential problems and even sketching the expected
looks of the frame proved to be necessary for educational
video production (O’Donoghue, 2014). The preparation of
a videoconference in Higher Education relies on several factors. It may include: matters of instructional design (Mayer,
2002); impact evaluation of the aesthetic experience and the
attractiveness of media products (Yeh, Yang, Lee, & Chen,
2013); measures of user satisfaction of peer-to-peer-based
solutions for real-time video conferencing over the Internet
(Chen, Huang, Huang & Lei, 2006; Chen, Chu, Yeh & Huang,
2012); or the assurance of a quality Internet service (Bouch,
Kuchinsky & Bhatti, 2000).
The audio-visual language connects to emotions and
ideas (Ferres, 1994), thus composition decisions of the
producer may impact the students’ engagement (Dobrian,
Awan, Dilip, Ganjam, Zhan, Sekar, Stoica & Zhang, 2011).
A well-produced video is easy to watch. It provides the
right information and portrays the expected elements. A
good video inherits the square shape of television shows,
and due to the screen layout of a desktop computer and the
software used to access videoconferences, it is the horizontal
orientation that is found to be the more acceptable to watch
48

(Canella, 2018). Besides the shape and orientation of the
frame, videoconferences may follow the style of a reader in
a news programme who is portrayed sitting still behind a
desk, and in a solemn fashion talks directly to the viewers.
This type of broadcasting style usually locates the speaker
in the centre of the frame, looking directly to the camera,
with a fair amount of space above the head and the sides,
with a proper background. The context of the speaker can be
either a virtual backdrop, a library, an office or for the case
of remote teaching a room of the house. In all cases, tidiness
in the frame makes a difference.
To compare the values, preferences and actual decisions
that Higher Education academic stakeholders have about
video framing and composition for videoconference teaching, the opinions of six thousand scholars were analysed
and one thousand camera images were then categorised to
find the vast variety of framing types used during the first
months of the lockdown in Mexico.

2. Video in education
The story of the relationship between video and education is not new. Its roots are in the second half of the twentieth century, when several governments around the world
saw educational broadcasting as a means of inclusion. After
the second World War the governments in Europe developed
audio-visual policies and methodologies for an educational
broadcasting system (Flores, 2008). In USA, the first
non-commercial educational television (ETV) station was
established in May 1953 and like other ETVs that appeared
in the following years, they aired mainly to local areas,
schools, colleges and universities (Federal Communications
Commission, 1968). In Latin America, it was Venezuela
in 1952 which was the first country to adopt educational
broadcasting. 15 years later Telesecundaria, a broadcasting
television programme for grades 7th, 8th and 9th, started
in Mexico, and in 1980 reached grades 10th, 11th and 12th
as Telebachillerato (Dorantes, 2015). Since their creation,
both programmes have aimed to reach young people in rural
towns with less than 2500 inhabitants (Palmero & Longares,
2002).
Besides educational broadcasting, videotaped education
has also played an important role in teaching and learning
with media (Casillas & Ramirez, 2015). Language teaching,
for instance, used videotapes to bring to the classroom
situations and audio in the target language that were
otherwise difficult to present to the students (Borromeo,
Fernandez & Ramirez, 2018). Continuing education and
corporate in-house programmes also used videotapes to
Studies in Technology Enhanced Learning, 2(1)
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share teaching materials (Maneshian, 1981), and with the
advent of computers, analogue video went digital first, and
with the massive connection to Internet, the general use
of video, included in the educational context, exploded
(Ramirez, 2010).
In the mid 1990’s, the learning ecosystem of non-conventional teaching in Higher Education, added to the real-time
communication options the multipoint video conference
(Garcia & Calderon, 2009). Its employment was not widespread across the campus, and to use it, academic stakeholders needed to schedule an appointment and let the staff set
up the connection, arrange the camera and achieve a frame
typically similar to that of a news reader in Television.
Around the year 2000 the academic community got closer to videoconferencing by means of broadband internet and
desktop services. The connectivity and setup of this type of
videoconference depended on the software and on the specifications of the personal computer that the scholars had, and
in more independent fashions, they could use the technology
to connect with other peers. Finholt and colleagues (1999)
reported their use of NetMeeting for academic conversations
across sites in the framework of a geographically distributed
research project; and the teams of Swamy (2002) and Feisel
(2005) showed the software to be useful for accessing and
enabling communication for Internet-based Labs.
Video calling software refined in two decades. Internet
became more accessible and stable, and desktop solutions
for group video calls such as CU-SeeMe, QuickCam for Mac,
Cisco Webex, Skype, FaceTime, Google Meet, GoToMeeting,
Jitsi.org, Microsoft Teams, Zoom or even Twitch, became
part of an emerging digital culture.
In the first months of 2020 the pattern of videoconference employment changed in frequency and users’ type.
The Coronavirus lockdown urged academic work to move to
virtual spaces and within days, educators and students –with
resolved access to Internet and personal computers– started
to use video calling software for real-time communication.
We are Social and HootSuite indicated in their reports
that video-based services such as TikTok and Instagram
reached 800 million users a month in the first term of
the year 2020 (Kemp, 2020), and Forbes pointed TikTok
as the most downloaded app of the trimester (Brown &
Chmielewski, 2020). In the field of productivity software,
the trend for videoconferencing systems is similar. Zoom is
an example of this behaviour. In December 2019 the video
conferencing platform had 10 million users and in April
2020 it reached 300 million (Manzoor, 2020).
Studies in Technology Enhanced Learning, 2(1)

2.1 Visual literacy
Static and dynamic images in the digital age have
become not only more frequent but more diverse either
in purpose or in format (Cassany, 2006). Price reduction,
streaming technologies, the social presence of camera, a
more stable and accessible Internet and a set of cultural
dispositions and trends helped asynchronous digital video
gain popularity for entertainment, social and educational
purposes (Yan, 2015). Synchronous video did experience a
nuanced faith at first but with the Coronavirus lockdown in
2020 its use spread for real-time communication purposes in
the social, working and educational contexts (CEPAL, 2020).
In a few days, teachers and students from all academic
levels had to incorporate software using patterns, techniques
and strategies for participating in videoconferences. For
Mexican Higher Education Institutions, Zoom, Google Meet,
Jitsi.meet, Microsoft Teams and Webex became common
tools for the continuity of education (IISUE, 2020).
This change in instruction challenged teachers and
students as well. Access, use and appropriation differences
were first expected (Crovi, 2009) and then analysed (Chambi-Mescco, 2020; Garcia, Abella, Corell, & Grande, 2020;
Lestiyanawati, 2020, Orhan, & Beyhan, 2020). These studies
pointed out that beyond the technical complications and the
differences in the digital knowledge set that Higher Education stakeholders may have (Casillas & Ramirez, 2021), it
was visual literacy that needed further investigation.
Visual literacy refers to the appropriation of values and
perceptions that people have to construct or interpret static
or dynamic visual elements in print or digital formats. New
literacies have been studied by different authors (Scribner
& Cole, 1981; Kalman, 1999; Lankshear, Gree, Knobel &
Searle,1997; Barton & Hamilton, 1998, 2004; Gee, 1999;
Kress, 2003; Cassany, 2006, 2011; Hernandez, 2014, 2016;
Aguilar, Ramirez & Lopez, 2014; Ramirez & Casillas, 2017;
Ramirez & Aguilar, 2021) who have seen them as developed
capabilities employed to enable people to decode social
constructed messages formed by symbols, signs and digital
elements which, for the case of visual literacy, are contextualized in visually rich environments (Goodwin, Demetrius &
Uhrmacher, 2019).
Reading images is not easy as some have claimed
(Sartori, 1998). It requires a series of critical criteria and
cultural information to either appreciate the image itself
or to unravel its messages. Producing images, on the other
hand, may be even more complex than decoding them. To
generate either a static or dynamic image, the producer
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needs planning of several elements including the visual one
(Gerber & Pinochet, 2012).
With the visual grammar from television and online media as reference (Cha et al, 2007) and the hardware design
as restriction, the videoconference producer engages in the
preparation of the streaming session which may include
moving books, art pieces or plants inwards and outwards the
frame; adjusting the camera level and angle and validating
the look of oneself in the screen.
In the educational context, solemnity is common, as well
as full respect for the common communication protocol,
which in videoconference represents turn-taking and the
activation and deactivation of camera and microphone.
Excessive and drastic movements during the videoconference either of oneself or of the camera itself are undesirable
as well as an untidy context and a poor illuminated frame
(Ramirez & Aguilar, 2021).

3. Methodology

2021). The images were gathered during the first three
months of the lockdown in Mexico, that officially started
on March 23rd, 2020. All of the images were personally
collected from Higher Education events in Mexico for the
sole purpose of conducting the current research.
3.2 Analysis of videoconferences
To gather the information from the videoconferences, an
analysis of the changes within the frame was conducted. A
dozen videos were observed from start to finish and, unless
the videos were filmed with smartphones, a series of contextual elements of the frame such as plants, curtains, art and
bookcases remained constant. It was not infrequent that the
person’s movement within the frame tended to be discreet.
The changes of position, the flickering and the use of hands
while speaking did not affect the layout of the frame. This
was made evident with a polygonal halo generated with
translucid figures traced over the person whenever a change
of position happened, see Figure 1.
Figure 1. Motion analysis within a given frame

In the new normal, Higher Education stakeholders resorted to videoconference for media-rich synchronous communication sessions, but their level of use were not homogeneous. The values, perceptions and decisions about presenting
themselves in a video frame were diverse. The current
intervention has two descriptive parts. The first, explores the
perceptions of over six thousand academic stakeholders on
videoconferences for educational purposes, and the second
part revolves around the categorization of the actual frames
that over one thousand academic professionals used in either
web seminars, remote academic meetings or in synchronous
video-rich Higher Education classes.
3.1 Informants
The information of two groups of academic stakeholders
were gathered for the analyses herein presented in two
different situations. The first group was registered in a
Massive Online Open Course that the author of the article
designed and procured in the first semester of 2020. One of
the activities of the course was to produce a video. And for
reflexive purposes, participants were invited to answer seven
questions about composition and framing. From 20,000
participants, 6031 decided to respond to the multiple-choice
instrument.
For the second part of the intervention, 1111 stills of
desktop videoconference individual cameras were captured
and categorized for further analysis (Ramirez & Aguilar,
50

The halo from the study revealed that the motion pattern
in the videoconferences was incipient, so analysing a single
frame of the material was representative, see Figure 2 where
motion patterns of four different videoconferences, i.e. the
halo types, are shown. In the upper left corner, a) shows a
person that barely moved during the session. Due to the use
of the speakers’ hands, movement patterns b) and c) expanded. And finally, pattern d) portrays a wider halo due to
the leaning movements of the speaker. All four cases reveal
that despite the use of the hands and the leaning movements
of the speaker the composition of the frame tends to be
static in desktop videoconferencing.
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Figure 2. Motion patterns of four different
videoconferences

3.3 Ethics
During the streaming of academic events, generally, the
video images of speakers and delegates go public as well
as those of the attendees to the academic meetings; and,
in a narrower way, those of online classes too. This shows
an opportunity to regulate policy and rights related to the
streaming and storage of the image of academic stakeholders
that participate in a live video session.
Anonymity in the surveys is easy to handle but the
identity of the 1111 people that appeared in the frames, also
needed to be warranted. Their identity was protected all the
time and by all possible means. Frames were shrunk, blurred
and decoloured; and when a name appeared in the frame,
it was cropped. Furthermore, to reduce the possibility of
identification, dates and names of the academic events were
not added to the database nor mentioned in the publications
derived from the research.

4.1 Frame perceptions
The analysis of videoconference framing layouts in this
research follows three considerations: the camera angle, the
shot size and the position of the speaker. The camera angle
depends on the location of the camera with regards to the
speaker. Three possible types of shots can be produced. If
the video capturing device is located above the person, a
high angle shot is generated. If it is below the person, a low
angle shot is obtained, and the third type of possible shots is
when the camera is level with the person’s eyes. The three
types of shot sizes depend on the distance that separates the
camera from the person, either too close, too far, or a shot
where the person’s bust is framed with the right amount of
air above the head and no cropping occurs. The third factor
of analysis is the position of the speaker in relation to the
frame. Besides being in the centre of the frame, the person
can appear to either one of the sides, to the top or to the
bottom of the square. The combination of these variables
for the production of spontaneous home-made desktop
video, may yield up to 256 different frames. However, due to
their popularity, eight types were selected to categorise the
observation. The categorization of the frames is as follows:
•

Frame A is achieved with a levelled angle of a camera that is far from a centred person in the horizontal
axis but positioned at the bottom of the frame.

•

Frame B portrays a centred person filmed with a
levelled camera located at a good distance.

•

For frame C the speaker was captured at the extreme
right of the square, at a good distance of a well
levelled camera.

•

Frame D was shot with a vertically held smartphone.
The person is vertically and horizontally centred in
the frame, but too close to the camera.

•

Frame E is horizontally centred but shot from above.
The person appears to be small and besides is located
at the bottom of the square.

•

In frame F the person is too close. She appears to be
big for the frame, even her head and shoulders are
cut, though she is centred and well-levelled.

•

For frame G the speaker is at the extreme left of the
square, her body is cut, though the camera is well
levelled and at a good distance.

•

Frame H s a high angle shot achieved with a smartphone horizontally held. The speaker is centred at a
good distance, but her head was cut.

4. Results
The composition of a videoconference frame for educational purposes can be studied from different standpoints.
The personal perceptions and the actual production decisions are two of them. The analyses of the videoconference
frames are presented, here, in two parts. In the first one,
what 6031 teachers think of videoconference framing in
education is studied. Then, an analysis of the categorization
of 1111 frames shows the actual capabilities of academic
stakeholders.

A systematic characterization of the eight frames is
shown in Table 1.
Studies in Technology Enhanced Learning, 2(1)
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Table 1. Frame description
Camera angle

Shot size

Position of the speaker

a

Levelled

Too far

Centre - bottom

b

Levelled

Right size

Centre – centre

c

Levelled

Right size

Right – centre

d

Levelled

Too close

Centre – centre – smartphone

e

High angle shot

Too far

Centre – bottom

f

Levelled

Too close

Centre – top – cut

g

Levelled

Right size

Left – centre – cut

h

Levelled

Right size

Centre – centre – cut smartphone

Table 2. Students’ framing layouts
Students’ frames

a)

b)

c)

d)

e)

f)

g)

h)

blank

15%

14%

9%

17%

15%

10%

8%

12%

0%

1785

1736

1040

2039

1843

1253

1031

1482

0

Table 3. Most and least preferred frames for a presenter
Most preferred
frames:
b) a) e)
Least preferred
frames:
f) g)

a)

b)

c)

d)

e)

f)

g)

h)

blank

21%

45%

3%

3%

21%

1%

1%

1%

6%

1239

2722

160

178

1257

44

38

35

358

3%

4%

2%

9%

4%

37%

20%

15%

7%

186

238

149

519

224

2219

1196

889

411

Table 4. Teachers’ preference for framing oneself
Teachers’
preferences

52

a)

b)

c)

d)

e)

f)

g)

h)

blank

1535

1963

307

244

1017

58

109

87

711

25%

33%

5%

4%

17%

1%

2%

1%

12%
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Figure 3. Eight different type of frames

The eight types of frames that were presented to the
6031 teachers were modelled with a jointed wooden
drawing mannequin, see Figure 3.
4.1.1 The inquiry
In the framework of a Massive Online Open Course
(MOOC) an optional seven-question instrument was made
available to nearly 20,000 participants, from which 6031
decided to give their answers. Three different types of situations were considered for the inquiry. In the first, the teacher
was asked about the perception she has about her students’
frames. In the second situation, the questioning was oriented
to the perception of a presenter, and in the third one as the
teacher who needs to portray herself in the videoconference.
To visualise the distribution of the answers, the frames from
Figure 3 are referenced.
4.1.1.1 Students’ framing layouts
To answer the question about the students’ framing
styles, the informants responded in a seemingly even manner, see Table 2. Although the top three frames were d) with
17%, and a) and e) with 15% each, the standard deviation
of the eight frames is 3.1% which suggests that the camera
layouts that students used were diverse and evenly accepted.
Layouts b) h), f) and c) had 14%, 12%, 10% and 9% of the
votes respectively.

Studies in Technology Enhanced Learning, 2(1)

4.1.1.2 The most and least agreeable frames to watch in a
speaker
The most agreeable frame to watch, for a speaker, is
frame b) with 45% of the responses, followed by frames e)
and a) with 21% of the answers. Frames f), g) and h) were
the least frequent of the group with less than 1% of the
responses which is coherent with the answers of the second
question that directly inquiries about the least preferred
frames of the informants. 37% of the responses pointed at
frame g) as the worst framing option, followed by frames e)
and f) with 20% and 15% respectively. 11% of the people
said that frames type b), a) and e) were also bad decisions
which shows hesitation on the matter. Table 3 and Figure
4 show data distribution of the two questions about the
presenter’s framing.
4.1.1.3 Personal framing decisions
As a home-made spontaneous real-time video producer,
one needs to make a decision on how to orient the layout
of the videoconference frame. Some design aspects can be
barely manipulated, such as the height of the web cam when
it is integrated into a laptop. However, the presenter can
make slight corrections to the frame when she sees herself
on the screen. When asked about the type of frame they
want to have for a videoconference, from the eight options
they picked frames b) with 33%, a) with 25% and e) with
17% as their most preferred framing styles. The least common frames with less than 1% were f) and g), see Table 4.
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Figure 4. Most and least preferred frame for a speaker

Figure 5. The two most accepted layouts for framing an active speaker in a videoconference
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Figure 6. The 1111 stills of participants

The two most popular frame layouts are b) and a). For
watching a person, the most popular frame is b) with 45% of
acceptance. Frame a) has 21%. For framing oneself, the type
b) has 33% of acceptance and a) 25%, see Figure 5.
4.2 Actual frames
To observe the actual framing decisions that educational
practitioners made in videoconferences, a set of 1111 frames
of Mexican educators and students that participated either
in staff meetings, online webinars or in remote synchronous
classes, were captured during the first three months of the
Coronavirus lockdown. A detailed analysis of the video
frames and the production criteria that educational practitioners employed is discussed in a different piece of work
(Ramirez & Aguilar, 2021). As a way to illustrate the work
conducted, a collage with all frames is presented in Figure 6
showing the 1111 stills of participants.
To analyse the composition of the videoconferences rather than going through complete videos with constant moving
patterns, a single still of the session was first captured in the
database and then analysed. The dimensions, variables and
indicators used in the intervention as well as the frequency
of each indicator are shown in Table 5.

Studies in Technology Enhanced Learning, 2(1)

4.2.1 The good frame
From the opinions and perceptions that educators shared
about videoconference composition and framing, we learned
that frames type b) and a) shown in Figure 3. are valued as
the most agreeable and best compositions. Frames b) and a)
can be described by means of the indicators mentioned in
Table 5.
The categorisation of the good framing is as follows.
From the person dimension, the attitude is to be active. Sex
and type of meeting are unimportant. From the framing
layout dimension, the shot is expected to be right sized,
well-illuminated and levelled to the eyes of a speaker who
appears in the centre of a frame. From the context dimension, the place is not relevant as far as it is tidy and with
elements that add up to the context such as books, plants or
paintings hanging on the wall. The use of virtual backdrops
is not badly seen.
When conducting analyses of the frames separating the
dimensions. It can be observed that producers considered
some of the features for achieving a good frame similar to
frame type b). From the personal dimension 61.6% had an
active attitude and 75.3% were looking at the camera. From
the frame dimension, 54.3% had a shot levelled to the eyes;
60.2% achieved a frame of the right size, 60.5% located
themselves in the centre of a frame; and 58.2% procured
good lightning for the videoconference. From the context
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Table 5. Operationalization of the variables
Dimension

Variable

Indicator

Percentage

Person

Sex

female

57.20%

male

42.80%

active

61.60%

passive

38.40%

Direction of the eyes

to the camera

75.30%

Type of meeting

conference or class

63.00%

academic meeting

36.80%

Capturing device

smartphone

8%

Camera angle

high angle shot

17.10%

low angle shot

28.20%

levelled to the eyes

54.30%

too far

29.60%

too close

9.60%

right size

60.20%

centre

60.50%

towards one side

37.80%

to the op

25.40%

to the bottom

31.60%

cut

31.20%

good

58.20%

incorrect

19.00%

backlighting

19.40%

office

67.80%

bedroom

8.00%

kitchen

0.50%

living room or dining room

18.80%

outside

1.40%

books and paintings

32.90%

backdrop

3.20%

tidy

89.70%

Attitude

Framing layout

Shot size

Position of the speaker

Lightning

Context

Place

Contextual elements

Setting
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Figure 7. Good frames identified

dimension, 89.7% were portrayed in a tidy setting; and
32.9% left in the frame elements that add up to the context
such as books, plants or paintings hanging on the wall.
However, when considering the three dimensions together
to analyse the frames, the number of good frames –in the
form of type b) frame– reduces. Only 56 people (5% of
the 1111 frames) achieved an image that complies with all
the characteristics of a good frame. Figure 7 shows the 56
images of the videoconferences that achieved a frame b)
type of composition.
4.3 Best practices
To learn from the experience and practice of academic
professionals that have participated in videoconferences,
an observation of the issues and framing opportunities of
educators is presented in this section. First, a brief comment
on the framing situation is presented, followed by the
percentage of subjects in the sample. Almost 80% of the
1111 frames presented some framing issues that are explained next by means of the positions of the jointed wooden
drawing mannequins shown in Figure 3.
4.3.1 Distance between the person and the camera
In 16% of the cases the person appears too close to the
camera, as in frame type f). This makes the impression that
the person is too big and does not fit in the frame, thus some
parts, like the head or the chin are cropped. Figure 8 shows
the type of frame with the outline of six actual stills that
correspond to the type.
Although frame a) was considered as one of the best
compositions in the survey by the 6031 academic stakeholders, it was only used in 2% of the 1111 videoconferences.
Studies in Technology Enhanced Learning, 2(1)

In frame a) the person appears to be small in relation to the
size of the square however it is not the best framing selection, see Figure 9.
4.3.2 The speaker’s position
Locating oneself on either side of the video square may
not always be problematic, but when it is too extreme, the
person’s image can be cut in undesirable manners. Frames c)
and g) show the person positioned on one of the sides of the
square, either the left one (10%) or the right one (2%), see
Figure 10.
4.3.3 Camera position
The location of the camera is also important. If located
below the level of the eyes as in frame h) the person looks
too tall for the frame. 6% of the videoconferences used this
type of composition. The other problem is when the camera
is located above the level of the eyes as in frame e) where
the person looks too small. 16% of the squares analysed had
this type of issue, see Figure 11.
4.3.4 The vertical frame of a handheld device
Characterised with type d), the vertical frame achieved
with a handheld device was seen in 6% of the cameras. Although 22% of the users resorted to smartphones or tablets
for their conferences, 16% stuck to the horizontal layout.
The vertical composition is fine for a smartphone-to-smartphone call, but when it is the case of a desktop videoconference, the horizontal frame is more appropriate, see Figure
12.
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Figure 8. Frame type f), too close to the camera

Figure 9. Frame type a), with air above the head

Figure 10. Frame type h), a smartphone layout
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Figure 11. Frame type e), from top to bottom

Figure 12. Frame type d), the new framing

Figure 13. Frame type b), the good frame
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4.3.5 The best frame
According to the informants’ opinions and the actual
production decisions, frame type b) shown in Figure 13,
is one of the most agreeable frames to watch in a video
conference. It is a frame with good camera angle, distance
and speaker’s position. It combines aesthetic and technical
considerations and achieves a harmonic composition to
watch with an acceptable layout that leaves fewer space for
unnecessary criticism of body parts cutting or the arrangement of the person. Frame type b) is the target to achieve
in a videoconference. It resembles the common perspective
that speakers have in face-to-face conversations and that of a
news programme reader.

5. Discussion
After several months of using videoconference for remote
teaching in Higher Education, the spaces in the house where
it usually takes place became less emergent. And the more
we have used a videoconference setting, the more likely
we are to realise that our image, production decisions and
framing are either correct or improvable.
As with written academic products, learning from good
practices and following formatting standards for video-based
communication within the educational context adds value
and quality to the videoconferencing lessons in Higher
Education. A good frame shows respect to the viewer, the
content and the profession.
The correct framing of the speaker in a videoconference
helps to keep the focus on the educational message. So,
engaging in its production is not only a matter of aesthetics
but of good communication as well. It was observed that
good framing requires reflexion and preparation. The integration of a web camera, to most of the desktop equipment
that teachers use, does not always produce the best frame.
As presented before, point-and-shoot did not work in more
than half of the cases. The findings of this study show that a
certain level of planning and preparation for a videoconference is required. There are several variables that need to be
considered before and during a desktop videoconference. In
this paper they were presented as three research dimensions:
the person, the frame and the context, but further work
about the relation of framing and its impact in conveying a
learning message in Higher Education is still pending.
It has been seen for the first dimension that the attitude
and even the direction of sight are important variables to
pursue in the person that appears on the screen, especially if
60

she is the speaker. A sensation of proximity may be generated and the viewers’ engagement may increase. For the frame
dimension, it was observed that the television grammar has
some influence on viewers perceptions towards the acceptance of what can be considered as a good frame, but the
impact was less noticeable when teachers were producing
their own video. About the context, it was observed that
keeping the place tidy with the right elements in the frame
ends up helping the viewer to engage.
Although 25% of the frames did not fall into any of the
categories of the study and were not analysed, the eight
frames proposed for the intervention were useful to engage
in the observation of the layouts of videoconferences in the
framework of the emergency remote teaching in Higher
Education that occurred in 2020 because of the Coronavirus
lockdown. This framework of analysis allowed us to see
that the production decisions and perceptions of academic
stakeholders with regards to videoconferences were far from
good framing. This could find its rationale in a production
underestimation, lack of visual awareness or in low visual
literacy. If videoconference is here to stay, so is aiming to
reach the good framing style.
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Abstract

Augmented reality (AR) apps, like Adobe’s Aero, enable users to turn Photoshop
layers into interactive AR experiences and are considered promising for higher
education. But what we see or do not see are mediated via histories, cultural values,
ideologies, social practices and technologies. Simultaneously, the ways we receive
knowledge, communicate and learn are more than ever being communicated via
visual technologies. Yet, theories of visuality within educational research represent a
longstanding gap within scholarship and theorising of visual technologies, including
AR, is lacking. This study re-orientates conceptions of AR visual literacy through
‘thinking with’ semiotics, which is the study of signs, images, sounds or any phenomena communicating meaning (Peirce, 1908). Semiotics is synthesised with dialogism,
defined as the exchange of texts, perspectives and voices (Bakhtin, 1986). The
semiotic-dialogic framework is applied to a series of AR exhibits at Adobe’s (2020)
Festival of the Impossible. The analysis re-orientates commercialised conceptions of
AR pedagogy to reveal that, while AR experiences can be developed without coding
knowledge, they still require visual literacies.
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1. Introduction

2. Literature review

It is claimed that augmented reality (AR) supports collaborative learning and overcomes the barriers of outdated
teaching methods (Martín-Gutiérrez et al., 2017). However,
definitions of collaborative learning activities or what is
meant by pedagogic ‘barriers,’ in relation to AR learning are
thin. In this study, the semiotic philosophy of the American
pragmatist Charles Sanders Peirce (1839–1914) and the
dialogism of Mikhail Bakhtin (1895–1975) are synthesised
to help re-orientate conceptions of AR visual literacy. This
offers a framework for the review of literature concerning
AR pedagogy and visual literacy. It also develops a novel
framework for visual inquiry of AR exhibits at Adobe’s
(2020) Festival of the Impossible. Theorising AR, as semiotic
and dialogic, or as ‘semiotic-dialogism’, could contribute to
expanding conceptions of AR visual literacy. The term ‘semiotic-dialogism’ is utilised to convey to the reader a sense
of the multiple meanings afforded by visual technologies.
Moreover, it suggests that there is not one way of looking
at something and even visual phenomena that appear
identical could be interpreted in numerous ways. This study
is important since it refines theoretical, commercialised and
normative conceptions of AR visual literacy.

The literature was selected from a range of pedagogic
journals and publications. Key word searches included AR
and education; AR pedagogy; AR collaboration; AR teaching
and learning; AR visual literacy. A total of 25 articles were
analysed from a semiotic-dialogic perspective which placed
an emphasis on understanding the semiotic and dialogic
aspects of AR pedagogy. The analysis followed eight steps
proposed by Tesch (1990): (1) capturing the essence of
the entire data; (2) picking one document and considering
its essential sense, followed by jotting down concepts; (3)
listing all topics, clustering comparable topics, and making
columns to differentiate between key, exceptional, and discarded topics; (4) coding the text; (5) uncovering the most
descriptive phrasing for the topics and classifying them into
categories; (6) abbreviating each category and alphabetising
the codes; (7) compiling the codes and making initial
analysis; and (8) recoding, if needed. The results showed
a diverse range of manuscripts published in the journal
databases including research articles, reviews, technical
notes, features, and news. Types of participants using AR discussed in these publications included consumers, university
students, primary students, secondary students, teachers,
and children with special needs.

From a Peircean perspective learning is defined as always
semiotic and as occurring, not only linguistically, but through
a broad range of signs (Petrilli, 2014). Signs include, but
are not limited to, written and spoken language, images,
sounds, temperatures or anything communicating meaning.
It could help to go beyond normative and commercialised
assumptions that AR visual literacy is simply a matter of
triggering AR codes; consuming visual media; or following a
series of instructions to overlay stock animated images, icons
and symbols (Adobe, 2020). Peircean semiotics corresponds
with Bakhtin’s (1986; 1999) theory of dialogism which
positions social actors as interpreters in dialogic exchange
(Petrilli, 2014). Dialogic pedagogy has also been developed
to conceive of learning as a range of perspectives, texts and
voices in social interaction (Matusov, 2009). Through the
fusion of semiotic-dialogism, the study asks: ‘To what extent
could semiotic-dialogic inquiry help to open understandings
of AR visual literacy?’ To consider these issues, I first begin
with a thematic literature review to consider how AR has
been positioned in relation to learning and the fuzzy concept
of visual literacy. Second, I provide inquiry into two exhibits
from Adobe’s (2020) Festival of the Impossible, as a case to
illustrate semiotic-dialogic inquiry.
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The literature indicates that AR is currently configured
through a range of technological semiotic and multimodal
resources, which include the combination of video, text,
visual effects, animated 3D objects, shapes, emojis and filters
that can be overlaid on surfaces, spaces and landscapes. For
example, the furniture chain IKEA have developed an AR
application to allow users to model their products through
augmenting items over work and living spaces via a mobile
device, see Figure 1.
Figure 1. “Ikea Place App” CC BY 2.0 (Hillary: Creative
Commons, 2021a)
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Outside of formal education AR social media digital
filters are popular with younger users, for example animal
masks, glitter, make-up and hair effects on apps like
Snapchat and Instagram (Eisenbrand & Peterson, 2019).
However, AR researcher Speicher (2018) suggests that
while AR has been hyped by technology companies there
is a lack of real use in education. Nevertheless, pedagogic
literature proposes a prominent role for AR in education
through improvement of students’ knowledge and understanding of materials. Educational literature suggests that
AR is considered effective in: supporting situated learning;
creating student-centered learning; useful for peer-teaching,
improved teamwork among students; and, allowing teachers
to mentor (Kamarainen et al., 2013). It is noted that AR
allows students to make use of mobile devices in learning
and Martín-Gutiérrez et al. (2015) stated that when using
AR applications, teachers do not need to repeat instructions
since students enjoy AR’s ability to assist them in learning.
AR materials are considered to increase students’ motivation
and concentration (Yen et al., 2013). Akçayır et al., (2016)
disclosed that for physics students, AR was effective in
enhancing laboratory skills and creating positive attitudes to
physics laboratories.
A further noticeable role of AR in relation to learner outcomes was enhancing students’ knowledge and understanding in different subjects. In mathematics, AR was viewed
as facilitating students’ comprehension since it offered a
more interesting visualization and interface (Coimbra et al.,
2015). More broadly, it is claimed that AR enhances learners’
enjoyment (Akçayır & Akçayır, 2017); offers conveniences
during the learning process (Zhu et al., 2012); and engages
students in learning (Akçayır & Akçayır 2017; Kamarainen
et al., 2013). The literature suggests that AR has a lot of
potential in education but also several challenges, such as
technical problems related to AR operation (Sungkur et al.,
2016), the new development of AR (Zhu et al., 2014), and
students’ lack of skills, experiences, and tools required to
operate AR (Akçayır et al., 2016).
Yet, a number of papers suggest that AR presentations
are increasingly easy to create, share and consume via
cloud-based platforms. Martín-Gutiérrez et al., (2014), for
example, suggest that AR contributes to computer supported
collaborative learning which is a pedagogical approach that
can be used for deploying educational apps based on AR
in higher education. They suggest that, “outdated teaching
creates barriers for some students that are used to interacting with modern technological gadgets and computers”
(Martín-Gutiérrez et al., 2014, p. 760). But, despite these
bold claims, their definition of collaborative learning,
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why AR could support it, or what they mean by pedagogic
‘barriers’ remain arguably thin.
Other AR pedagogic literature emphasises the psychological and motivational factors of AR (Solak & Cakir,
2015; Di Serio et al., 2013). This indicates AR’s immersive
entertainment of learners through play, technology and
the novelty value of AR visuality. These AR studies indicate
the pedagogic affordances for increasing reading comprehension, concretizing abstract concepts (Dori & Belcher,
2005) and the development of critical thinking (Dunleavy,
et al., 2008). However, what is meant by critical thinking is
vague and presented in normative and arguably non-critical
terms. AR pedagogists, Mahadzir and Phung (2013, p. 34)
discuss AR’s affordances for academic reading and suggest it
increases students’ performances by providing an inspiring
learning environment. They state AR contributes to, perceptual arousal, variability, goal orientation, motive matching,
familiarity, learning requirements, success opportunities, personal control, intrinsic reinforcement, extrinsic rewards, and
equity. But the AR contribution to perceptual arousal could
potentially lead to semiotic-dialogic question formations,
yet Mahadzir and Phung’s (2013) focus on fixed affordances
leaves little scrutiny or discussion of the limitations, cultural
or individual differences.
Dunleavy (2014) perspective of AR rectifies this to a
certain extent. He suggests that AR can be viewed as a
cognitive tool, when combined with pedagogical approaches,
and situated within constructivist learning theory. However, although Dunleavy claims that AR has cognitive and
constructivist affordances, its limitations include cognitive
overload and the challenge of integrating and managing the
overall AR experience from teachers’ perspectives. I therefore suggest that this does not provide a convincing rationale
for their constructivist stance and a privileging of the
teacher’s role in pedagogy cannot be aligned with dialogic
pedagogy (Matusov, 2009). Furthermore, understandings of
AR’s configurations in terms of semiotic resources, including
audio, video, text and filters, technologies, represent a gap
in pedagogic scholarship and research.
Subsequently, ways in which AR provides learners with
a mixture of communication tools, and the visual literacies
involved, require clearer articulations of the impacts upon
learning. This brief review indicates that scholarship of new
epistemologies and ontologies occurring visually via AR
represent a significant lacuna despite the positive assumptions of AR technologies as a solution for enhancing learning. Next, I briefly discuss some of the varying conceptions
of visual literacy that might provide more nuanced insights
into AR.
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A review of visual literacy scholarship indicates that it is
a broad multidisciplinary field with a variety of definitions.
This is hardly surprising considering visual artefacts have
been used throughout human histories and concepts of
‘visual literacy,’ despite the terms’ modern connotations, are
nothing new (Pettersson, 1989). Kędra (2018) suggests that,
for those who can see, seeing is one of the most natural acts
since socialising and learning occurs by observation and
acting. But within mediated visuality, our gaze is trained in
terms of scopic regimes. Scopic regimes occur in psychological, cultural and historical terms and visual literacy is not a
naturally occurring competency, acquired through frequently
encountering images of various kinds (Mirzoeff, 2006).
Arguably, our experience and perception of the world,
choices that we make, individual preferences and fears are
greatly organized by what we see, do not or cannot see, but
ways of seeing are underpinned by cultural and historical
practices (Berger, 1972). While visual literacy definitions
mostly use a metaphor of visual reading and writing, not all
visual skills easily undergo this categorization (Kędra, 2018).
This tendency may further indicate that visual literacy is
a failed metaphor, as already suggested by Cassidy and
Knowlton (1983). It is also rooted in essentialist notions of
what visual literacy already is, could and should be.

underpinning semiotics and dialogic inquiry. As the author of
the study, I draw on past studies as well as my own previous
fieldwork carried out while working with students using
the now obsolete AR app ‘Aurasma’ (Hurley, 2016). My
earlier research iterations were concerned with exploring
how the implementation of AR to pedagogy could promote
collaboration between learners. This concern was motivated
by critical pedagogy and theorists like Freire (1970) who
suggest that education can only be considered dialogic,
and thereby having significance, when learning provides
collaborative openings for transformation and praxis. Freire
(1970) views the social systems and processes of learning as
ontologically inseparable to the individual and learning and
subjectivity are inter-subjective. But this constructivist position views learning as optimal when social actors collaborate
to construct meaning via multidirectional dialogue.

3. Folds of inquiry

However, my field research, involving English second
language (ESL) speakers at a university in Dubai (Hurley,
2016), revealed participants’ difficulties in collaborating and
using AR. Subsequently, the semiotic-dialogic framework in
this study has been designed to offer alternative pathways
into understanding AR visual literacies and problematises
assumed positive affordances mentioned in previous
literature. This theorising could therefore go beyond
transcendental perspectives of what ‘true’ dialogic pedagogy or ‘true’ AR visual literacy should be while situating
variations of weak and strong dialogisms in terms of their
cultural historical context (Matusov, 2009). The study is also
informed by the principle of researcher self-reflexivity and
a co-construction of knowledge via theoretical processes
designed to be interpretative and performative (Denzin,
2001). In terms of my own positionality, as mentioned, I
initially came to AR as an ESL teacher. During my doctoral
studies in technology enhanced learning, I began researching AR via an explicitly semiotic-dialogic framework since I
was interested in developing a visually orientated approach
to AR in order to help ESL speakers communicate in their
second language. However, the semiotic-dialogic approach
does not exclude partially sighted or blind students since
visuality, from a Peircean perspective, includes the meanings
of signs at symbolic and conceptual levels in an interpreter’s
mind. Although beyond the scope of this article, theorising
AR from a semiotic-dialogic standpoint could therefore have
potential for facilitating inclusivity of students with varying
visual abilities. More generally, semiotic-dialogism considers
AR engagement in terms of collaborative interpretation of
the meaning of signs at material, symbolic and conceptual
levels.

In this paper, the semiotic-dialogic framework has been
developed through drawing on the literature and theory

In terms of this study, I am also self-reflexive that what
I present is derived from my subjective interpretations,

In this paper the concept of visual literacy is developed
to consider how visual literacy involves visual meanings
and learning in terms of signs via semiotic-dialogic interactions. Bakhtin and Peirce both viewed meaning making
as occurring through interconnections of words, form,
content and further chains of meaning. Peirce’s philosophy
of signs extends far beyond words, speech acts, linguistics,
literary genres, and/or indeed human activity, to include
all elements, or signs, that communicate meaning. I draw
on Peirce’s (1908) theory of semiosis, which is the notion
of how signs, or representamen (elements, words, images,
etc.); objects (the meanings to which signs refer); and
interpretants (processes of interpreting and creating further
chains of meaning) occur simultaneously. This triadic theory
of meaning is developed as a semiotic-dialogic perspective.
It provides a promising framework for understanding visual
thinking and learning, beyond ‘reading’ to include affective,
interpretative, social and conceptual dimensions of AR visual
literacies. In light of the literature review, in the next section
I discuss the semiotic-dialogic inquiry of the study.
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individual application of the semiotic-dialogic instrument
and underpinned by the way I ‘see’ things. But, due to
theoretical insights of semiotic-dialogism, it is argued that
even the research of an individual author operates within
a broader sociocultural context and in terms of intertextual
perspectives (Lather, 2016). The conceptual framework of
semiotic-dialogism as well as the methods to carry out the
analysis are designed to integrate a range of perspectives.
The thinking, findings and reflections of this study were also
presented at the online international ‘Conference on Visual
Literacies and Visual Technologies for Teaching, Learning
and Inclusion’ (CIELL, 2020). This helped to gather feedback
from other researchers in the field and language teachers
who might be interested in using AR in their classrooms. The
analytic categories of semiotic-dialogic inquiry are illustrated
in Figure 2.
In Figure 2, folds of the AR semiotic-dialogic inquiry
amplify the following entities:
1. signs/sign sequences (specific elements, features
and aspects of the AR content, including static and
dynamic image sequences),
2. objects (meanings the AR content refers to),
3. dialogic interpretants (series of possible interpretations and dialogue around interpretative meanings),
4. interpreters/learners’ interpretive practices (range of
interpretations), and
5. AR visual literacies (interpreter’s elements in conjunction with sociocultural aspects of interpretation)
in relation to addressing the research question
(research object).
Figure 2. Semiotic-dialogic folds of inquiry

These analytic categories are illustrated above as discrete
units, but also as occurring simultaneously in semiosis. Application of semiotic-dialogic inquiry for analysis of specific
AR images is also outlined as a series of analytical steps.
These steps illustrate further dimensions of the specific
image analysis embedded within the broader folds of AR
semiotic-dialogic inquiry. This involved the following:
1. selection of AR exhibits from the Festival of the
Impossible,
2. selection of specific AR images and dynamic image
sequences from the exhibits,
3. visual inquiry of AR exhibits’ signs, objects and
interpretations occurring simultaneously,
4. integrative inquiry of the AR images/image sequences as folds of sociocultural meanings and subjective
author/learner interpretation, and
5. implications/reflections on all of the above for
analysing AR as a pedagogic tool.
These analytic steps are also laid out in Figure 3 to
convey that, when thinking with semiotic-dialogism, visual
meanings are considered as unfolding in motion, negotiable,
becoming, on behalf of visual researchers, teachers, learners
or any interpreters according to sociocultural context and
subject matter. Figure 3 amplifies the broad aspects of
focused semiotic-dialogic AR visual analysis.
Nevertheless, since the application of the semiotic-dialogic framework in this article involves an individual instrument
(the author) it is not anticipated that the visual inquiry will
generate a broad range of interpretative and empirical data.
The findings are also not intended to offer extensive representational validity but rather to highlight for the reader of
the article the theoretical scope of semiotic-dialogic analysis
for co-construction of knowledge and also a framework
that teachers could use for visual inquiry into AR with their
students. This (post)qualitative perspective could enable
pathways for thinking about the specific elements of the
visual meanings and learning offered by AR content, through
the objects of reference and range of potential meanings.
The concept of the compound-sign is useful for understanding how AR images bundle concentrated histories,
geographies and cultures of scopic regimes. As the inquiry
graphics scholar Lacković (2018, 2020) points out, a
Peircean perspective enables theorising of compound-signs
and that denotation (what signs represent) as occurring
simultaneously with connotation (the meaning of signs
at individual and sociocultural levels). Semiotic-dialogic
theorisations of how an image is a compound sign, made-up
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Figure 3. Semiotic-dialogic AR image analysis

of an icon-symbol-index, means the observable features
of AR can be identified and understood in relation to
the broader sociocultural context as well as pointing to
meanings in the interpreter’s mind. Its image-concept object
(point of reference) provides a vehicle for bringing together
the material and abstract aspects of thinking and knowledge
(Lacković, 2020).
Furthermore, the point of reference or meanings of the
AR content can be material, abstract, conceptual, ideological
and/or imaginary while occurring in dialogue. The dialogic
aspect of the framework facilitates a constant chain of
questions concerning the intersecting and intertextual
compound-signs of AR as integral to unfolding visual
literacies. It is hoped that thinking with the assemblage of
semiotic-dialogism re-orientates the pitfalls of objectivism
and constructivism, rendering the visually literate sign-user
as either a passive recipient or an omnipotent creator of
meaning (Bergman, 2009). Alternatively, semiotic-dialogic
inquiry involves critical questions about signs in process, as
dynamic image sequences in interpretation and their role in
70

creating new meanings. Semiotic-dialogic inquiry and folds
of analysis provide an explicit framework for viewing AR
within sociocultural contexts. It helps to question how AR
visual literacies are entangled within a series of cultural, historical, political, material and technological scopic regimes.
Exploring the sign assemblage of AR could therefore help to
envisage a broader spectrum of interpreters/learners’ visual
literacies, across a variety of sociocultural environments
rather than exclusively in idealist terms or outcomes that are
already optimised for dialogism.
The central question of the paper asks, ‘To what extent
could semiotic-dialogic inquiry help to open understandings
of AR visual literacy?’ I have so far suggested semiotic-dialogism may not only contribute to understandings of AR
technologies, but also how it might expand conceptions of
visual literacy, in terms of semiotic-dialogism, as a process
of questions about visual meaning making. However, just
as there is no fixed sense of what ‘true’ dialogic pedagogy
should be in this paper, there is also no definitive version
of visual literacies being presented. This is because visual
Studies in Technology Enhanced Learning, 2(1)
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regimes are not considered as merely representational but,
conversely, they are affective, experiential, conceptual and
sociocultural. Representational discourses, concerned with
what an image or visual experience ‘means’ and how it
can be ‘read’ or ‘captured’ is a transcendental perspective
going against dialogism and fallibilism of Peircean semiotic
philosophy (Bergman, 2009).
Building on insights from inquiry graphics, the semiotic-dialogic framework in this study could enable theoretical
unfolding of the varying dynamics of AR dynamic image sequences including, technological, sociocultural, intersubjective and situated meanings occurring in tandem. This marks
a shift in thinking about visual literacies as representing,
capturing and naming visual processes in linguistic terms.
Thinking with semiotic-dialogism helps to consider multiple
social meanings being facilitated within semiotic-dialogic
visual interplays. Moreover, the framework offers a version
of semiotics that goes beyond linguistic and cultural nodes
into a diverse universe of signs.
To consider specific AR exhibits, I take Adobe’s (2020)
Festival of the Impossible as a case to discuss some of the
semiotic-dialogic findings emerging from the folds of semiotic-dialogic inquiry. To facilitate coding of the AR exhibits,
dynamic image sequences were summarised in text form,
coded with key sign descriptors, and saved with a free-form
description of what the post considered relatable, who and
what was visible as well as what was inferential. In the next
section I present the findings emerging from this inquiry.

4. Semiotic-dialogic findings
In the findings I present two exhibits. First, the analytical
framework of semiotic-dialogic inquiry was applied to the
Adobe AR exhibit, ‘White Noise’ (Landa, 2020) and followed
the folds of semiotic-dialogic inquiry:
•

The selection of the AR film by Anna Landa was chosen based on my interest in the artist’s use of visual
collage and fragments of varying cinematic styles.

•

I focused on two specific dynamic image sequences
from Landa’s AR film. These sequences were the
external view of windows of an apartment block that
frame different women, one in colour and the other
in black and white.

•

Possible interpretations and dialogue surrounding
these elements include the combination of various
objects and aesthetic styles for representing women
across cinematic and photographic histories.
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•

The next stage was to consider the objects and meanings of these representamina. The elements of the AR
image thus included interpreting the visual meanings
or object of the collage of different sized and celluloid styled women as objects in the windows.

•

Following this initial semiotic-dialogic inquiry, the
next stage of exploration involved the focused
semiotic-dialogic AR image analysis.

Next, I will guide the reader through the five folds of AR
image analysis.
1. At sign level, Landa’s AR theatrical exhibit conveys
fragmented representations of women in different
celluloid styles, mise en scène, shapes and sizes.
2. At object level, this complex image is understood
as a compound-sign that incorporates a range of
visual styles, colours, and fragments of cinematic
representations of celluloid women, see Figure 4.
3. Semiotic-dialogic inquiry involved self-reflexivity
concerning my reading of the image as interpreter. I
reflected that, as viewer, I am positioned to peep into
the apartment windows (of Landa’s AR exhibit) to
view women in a scene reminiscent of Alfred Hitchcock’s (1954) ‘Rear Window’, see Figure 5.
4. The fourth integrative fold of the inquiry involved
sociocultural reading of the AR image sequence. In
terms of sociocultural meanings, the feminist film
theorist Modleski (1988) called Hitchcock’s female
characters ‘The women who knew too much’, since
they are positioned as self-conscious objects of the
(male) cinematic gaze. But, in ‘White Noise,’ rather
than the male gaze through the lens of Hitchcock’s
camera, Landa’s (2020) AR-interpreters are positioned, via symbolic-indexical signs, to experience
and possibly question the foreboding of technological
scopophilia, magnifying the intense visual surveillance of women in media (Soukup, 2009).
5. At the conceptual level of the interpretant, Landa’s
AR film indexes cinematic and visual trends, proceeding AR, that have produced layered voyeuristic
gazes, in a number of mediums. Landa’s use of AR
amplifies the voyeuristic act of looking at women via
the fetishizing surveillance of various technological
media. The image sequence involves complex
icon-symbol-index sign compounds, that draw on
historical signs of cinematic representation, while
configuring new meanings about AR’s visualities.
Next, I discuss inquiry into the second dynamic image
sequence from Landa’s ‘White Noise.’
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Figure 4. Landa’s AR Windows - (Landa, 2020)

Figure 5. “Rear Window Loop” CC BY-NC-ND 2.0 (Ars Electronica: Creative Commons, 2021b)

Figure 6. AR Women – (Landa, 2020)
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1. Sign elements within the frame of another window
were selected. In this montage, a young woman
grows and shrinks before us, much like ‘Alice in
Wonderland’ (Carroll, 1865) see Figure 6.
2. In addition to displaying the sexualized female body,
the AR object here could be technology itself which
occurs as the lens for fantasy and pleasure that
continues to position women as objects who also look
at themselves and back at the camera. The object of
the growing/shrinking woman (see Figure 6) seems
to be negating eroticism in exchange for the gaze of
techno-scopophilia (Soukup, 2009).
3. At conceptual levels, the semiotic-dialogic instrument
enables pathways into analysing the AR image sequence’s elements; the meanings resulting from their
combination; and possible sociocultural implications
of the meanings. This also enables consideration of
the research object, concerned with semiotic-dialogic
inquiry into AR visual literacies.
4. As author of the study, the research object (question)
informed integrative subjective and sociocultural interpretations of the visual meanings. In my opinion,
the AR artist indexes questions of how visual subjectivities involve complex systemic, cultural, historical
and aesthetic collage for positioning women as the
continuing object of spectacle within scopic regimes
of technological surveillance. For interpreters, these
elements of the spectacle could oscillate between
claustrophobia and alienation, while possibly
amplifying women’s anxieties surrounding body
image, body dysmorphia and visual anxieties within
techno-scopophilia and visual regimes.
5. In view of the above integrative meanings, we
can become aware of the AR artist’s reference to
historical media styles, that despite industry hype
surrounding AR as a novel medium, visual spectacle
is nothing new and goes back to classic Hollywood,
a cinema of attractions and much older histories of
gendered visual representations.
In terms of implications for semiotic-dialogic inquiry of
all the above, the two dynamic image sequences analysed
via the framework of semiotic-dialogism, illustrate an
example for teachers wishing to lead learners through the
steps of visual inquiry into AR texts. These steps require
learners to reflect on their choice of AR texts for inquiry; to
list sign elements within dynamic AR visual sequences; to
develop dialogues and reflections on their interpretations
of the images in relation to their own sociocultural context.
This framework could re-orientate learners to view AR
within histories of visual culture which can be understood as
a genealogy, rather than fragmented into disciplinary units,
Studies in Technology Enhanced Learning, 2(1)

such as film, television, art, video, AR (Mirzoeff, 2006).
To illustrate this further, semiotic-dialogic inquiry was
also applied to the Festival of the Impossible exhibit ‘The
Masked City’ (Ritchie, 2020). Visual inquiry and the embedded unfolding of focused semiotic-dialogic dynamic image
analysis occurred to reveal the following broad points:
1. The AR story of Aislar, a character whose face is
subsumed by an AR headset, was selected and key
elements of the narrative were recorded. Aislar’s
story begins when she emerges from a sketch inside a
book, next to a keyboard and screen. The audio voice
over, a further modal element, tells the audience
she is a “traveller” in “this time of isolation.” Aislar
wanders lonely through desolate, graffitied, dirty
cityscapes and the debris of urban dystopia. The grey
tone and brutalist aesthetic reflect deliberate design
choices, by the AR artist, to convey a particular social
ambience via compound-sign meanings. Beside
the sketchbook is a copy of Houghton’s (1882)
‘Chronicles of the Photographs of Spiritual Beings
and Phenomena Invisible to the Material Eye.’
This is an obscure reference by the AR artist to a
nineteenth century text which includes alleged ‘spirit
photographs’ of mediums and reminds us that we
cannot always believe what we see. At the end of the
AR film, Aislar walks into the sea, passing through a
digitally imposed screen (within the screen).
2. The semiotic-dialogic inquiry offered pathways to
consider the complex elements of the dynamic compound-sign image sequence. Following the selection
of this AR film, I zoomed in on specific AR images or
frames within the dynamic sequence.
3. Visual inquiry of the signs, objects and interpretations occurred simultaneously. This enabled identification of specific elements or details of the images
to be listed. For example, the use of black and white,
the protagonist Aislar dressed androgynously and
wearing a VR headset.
4. This led to the integrative reading of the AR images’
sociocultural meanings and subjective author/learner
interpretation. In my interpretation, the scenes of the
deserted cityscape pointed to the sense of desolate
sociocultural alienation. Aislar’s face submerged
behind a VR headset conveyed the character’s
posthuman and digital persona.
5. Analysis of the AR dynamic image sequence, ‘The
Masked City,’ through application of the semiotic-dialogism instrument, reveals tacit criticisms and
questions raised by the AR artist of the alienating
onto-epistemologies of AR. In ‘The Masked City,’
Adobe’s AR app Aero is applied to demonstrate AR,
73

Thinking with semiotic-dialogism

https://doi.org/10.21428/8c225f6e.4e1f8d49
not necessarily as bringing people together, but as
an individualising technology of dystopian contexts.
This contradicts themes in the AR pedagogic literature suggesting AR’s collaborative affordances. It also
brings into question Adobe’s promotion of its Aero
app in terms of its collaborative enhancements.
In regard to implications for learners and/or learning,
the semiotic-dialogic dynamic image sequence analysis
reveals some pivotal tensions concerning AR’s role in pedagogy. The sense of alienation, emerging from AR, is in sharp
contrast to the views of Martín-Gutiérrez et al. (2014) who
suggest that it is traditional pedagogy, rather than AR, which
creates barriers to collaborative learning. At the end of the
story, Aislar’s lonely dissent into the sea and then a screen
could be interpreted as an object of cleansing but also an
index of surrender or questioning of AR’s intensifying techno-scopophilic visual tides. Adobe, owned by Adobe.Inc, are
not content with software, apps and graphics tools, and are
keen to keep-up the momentum of cloud-based computing.
Although the AR exhibits were funded by Adobe, the texts
tacitly embed critiques of the corporate driven medium. This
could suggest to learners that AR will not necessarily or automatically facilitate collaboration with peers but conversely
the technological positioning might be alienating. In the next
section, I offer further discussion of the study’s theoretical
implications and possible application of the semiotic-dialogic
framework for teaching and learning.

5. Discussion
The semiotic-dialogic inquiry reveals findings that
‘The Masked City’ occupies a comparable stance to ‘White
Noise’ in indicating AR’s onto-epistemologies that are
underpinned by tensions, anxieties and alienation. In terms
of the research object, semiotic-dialogic analysis therefore
problematises the normative perspective in the literature
that AR promotes collaborative experiences even when
these interpretations could occur collectively. Nevertheless,
the application of the semiotic-dialogic instrument helps
to reveal the critical meanings (objects) that the AR artists
embedded in the AR exhibits. Semiotic-dialogic inquiry
helped to go deeper than surface level description of the AR
visual spectacle and to consider integral sociocultural interpretations and meanings. Theorising also suggests that the
AR visual regimes, on display at the Adobe industry event,
are not necessarily the exclusive domain of artistic expression, but, like other artists, performers and filmmakers, AR
content creators work within the constraints of sociomaterial
practices and the political economy.
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In a similar vein, higher education is not necessarily
the exclusive domain of teachers, learners and educators.
Conversely, learning is regarded as a prospective ‘market’
by platform capitalists, like Adobe, who have been steadily
moving into universities and schools around the globe
(Means, 2018). Simultaneously, it is crucial to remember
that Adobe’s pedagogy is motivated by profit as it positions
learners as consumers and universities as clients. Even
though Adobe’s Creative Cloud for Schools (2020) state:
“Adobe tools empower students to communicate and think
creatively so they can graduate with the digital skills needed
for future career opportunities”, as higher education journalist Joshua Kim (2020) reminds us, “selling software is not
analogous to educating students.”
In terms of teaching and learning, the semiotic-dialogic
framework is generalisable as a theory of learning and also
for pedagogic inquiry into AR dynamic image sequences. The
framework enables a step-by-step approach for carrying out
semiotic-dialogic inquiry into AR exhibits’ sign elements, the
objects of meaning and interpretations unfolding through
dialogic dynamic images sequences and in relation to
sociocultural context. In this study, semiotic-dialogic inquiry
considered AR exhibits that were shown during Adobe’s
(2020) Festival of the Impossible. As an example of visual
inquiry, analysing the two AR artists’ exhibits illustrates
strategies for developing descriptions of dynamic image
sequences and interpretive insights into the positionality of
AR texts and the meanings being generated by AR artists at
an industry sponsored event (Adobe, 2020).
The rationale was that asking questions about AR’s positionality, in terms of how it is being positioned by industry
leaders and AR artists, could provide deeper insights that
learners and teachers could consider through dialogue and
visual reflection. Semiotic-dialogic inquiry helps to develop
theoretical insights into AR visual literacies and refines
considerations of the AR medium. Inquiry is concerned with
externally observable image sequences and also the symbolic
and conceptual affordances mediating dialogic sociocultural
interpretations of signs. Simultaneously, this offers further
planes of questioning into the discursive practices of the AR
medium and its possible pedagogic uses for learners as a
conceptual learning tool.
In terms of reflections on the commercial aspects of
AR’s role in higher education, the Adobe (2020) sponsored
Festival of the Impossible facilitates examples of AR resources
that are available online. The Festival of the Impossible
enabled Adobe to showcase artists’ uses of Aero AR tools.
Adobe (2020) called the festival a “collective hallucination,”
and emphasised AR’s scope for collaboration and interaction
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between users. Unlike virtual reality (VR), engulfing users
within a headset, Adobe are building on the perception that
AR users can interact with one another more easily than via
the individualised experiences of VR. But, although these
AR exhibits are accessible online and freely available, the
Adobe event is motivated by promoting the AR Aero app as
a marketable commodity. Adobe are making these resources
available as part of their broader marketing push, aiming to
convince potential consumers that Aero is an accessible and
intuitive learning tool for users. However, just as AR’s collaborative affordances are questioned by the artists who created
AR exhibits, the accessibility and/or desirability of Adobe
Aero as an intuitive technology requires further inquiry. In
the final section, I offer some end points, limitations and
implications of the study for further research and policy.

6. Conclusions
In terms of addressing the central research question, of
the extent to which semiotic-dialogic inquiry could open
understandings of AR visual literacy, this study re-orientates
inquiry into AR pedagogy. The literature review and case
study of the Festival of the Impossible illustrates how semiotic-dialogism facilitates a series of questions within dialogue
(Bakhtin, 1986) as well as perpetual inquiry as a process of
ongoing meaning making via sign semiosis (Peirce, 1878).
Previous literature surrounding AR pedagogy indicates that
learners are motivated by the novel visual appeal of AR technologies (Solak & Cakır, 2015; Di Serio et al., 2013). Adobe’s
Festival of the Impossible also tries to market its AR Aero
software in terms of novel spectacle. However, this assumes
that the tantalizing thrill of a new visual medium like AR
can be sustained and generates new visual literacies. Yet, the
history of obsolete media, for example analogue television
or video home-recording systems (VHS), indicate otherwise.
But, while Mahadzir and Phung (2013) emphasise the lure
of AR’s perceptual arousal for learners, there is a limited
conception of how AR draws on older modes and media of
visual meaning making.
As counterpoint, the semiotic-dialogic perspective
enables inquiry into how AR content and the objects for
meaning build on previous historical, gendered and aesthetic
meanings within the broader contexts of sociocultural scopic
regimes. Semiotic-dialogic inquiry is a critical framework,
for both AR dynamic image analysis and pedagogy, that
could be applied to explore AR exhibits as compound-signs
of densely bundled histories, ideologies and creation of
new meanings occurring simultaneously. Furthermore,
semiotic-dialogic inquiry provides openings for new ways
of thinking about AR’s conflations with higher education,
Studies in Technology Enhanced Learning, 2(1)

learning and platform capitalism. It suggests that despite the
aggressive marketing by Adobe Aero, to establish AR as a
collaborative learning tool, there is a lack of evident research
or discussion of what is meant by collaboration or learning
beyond novel spectacle.
Nevertheless, visual inquiry into AR exhibits, created by
artists at the Festival of the Impossible, reveal tacit contradictions concerning the alienation and gendered histories of
technological surveillance. The inquiry reveals that commercial platforms’ broad-brush promises concerning learning,
for example Adobe’s claims for AR, cannot be taken at face
value. These findings have important ramifications for
higher education policy. The inquiry suggests that so-called
learning technologies, and their assumed affordances for
learning do not necessarily facilitate software that scaffold
learning. In the case of Adobe Aero, despite the platform’s
claims that the AR app is intuitive and affords accessible
templates for creating content, this type of modelling activity
is not synonymous with the conceptions of learning from a
semiotic-dialogic perspective.
Semiotic-dialogism, viewing learning as dialogue and
creation of new meanings, problematises the commercialised
and technocratic narratives surrounding AR visual literacy.
It does not accept technological solutionism as inevitable
or as the only chapter of the AR pedagogic story. Inquiry
advocates that research into AR learning technologies needs
to be considered by pedagogic research entities who do
not have a vested interest in the platforms’ financial profit.
Consequently, matters of policy surrounding educational
technologies are also questions of ethics and power concerning which entities are positioned to define ‘learning’ in the
age of platform capitalism. This is an important future object
of research.
Further future studies, thinking with semiotic-dialogism
about AR and/or visual literacies, might explore the folds
and bundled meanings of dynamic image sequences to consider their ethical, political and gendered positionings within
scopic regimes. Semiotic-dialogism could be developed to
position visual literacy as interdisciplinary inquiry involving
a range of fields including: feminism; queer studies; critical
discourse analysis; critical race theory; film theory; art and
design; art history and other onto-epistemologies.
A possible limitation of the study is that, through synthesising semiotics, dialogism and visual literacy, it is overly
theoretical and resists grand representational engagement.
However, representation was not the goal of the semiotic-dialogism. The foci instead have been on re-orientation
of conceptions of AR visual literacy to offer insights into the
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complexity of AR visual meanings and visual learning. In
a similar vein, semiotic-dialogism is not orientated around
validity since the standards of excellence for considering AR
visual literacy do not necessarily have to be those of social
sciences and/or positivism. Alternatively, semiotic-dialogic
inquiry offers a model for re-orientating AR visual literacies
in terms of the theories of learning, communication, visual
arts, affect, impression, expression and thinking with. This is
a valuable philosophical re-orientation especially considering
neoliberal trends within technocratic societies are leading
to the underfunding of arts and humanities despite their
important contribution to critical research, the staging of
political and ethical questions (Jandrić et al., 2018).

A systematic review of the literature. Educational
Research Review, 20, 1-11. https://doi.org/10.1016/j.
edurev.2016.11.002
Akçayır, M., Akçayır, G., Pektaş, H., & Ocak, M. (2016).
Augmented reality in science laboratories: The effects
of augmented reality on university students’ laboratory
skills and attitudes toward science laboratories. Computers In Human Behavior, 57, 334-342. https://doi.
org/10.1016/j.chb.2015.12.054
Bakhtin, M. (1986). Rabelais and his world (H. Iswolsky,
Trans). Indiana University Press.

Finally, semiotic-dialogism suggests visual literacies,
rather than being top-down or as exclusively driven by
technology corporations, are the visual inquiries embedded
within the broad genealogies of scopic regimes. Semiotic-dialogic analysis of dynamic AR image sequences reiterates
that visual literacies should reflect diverse expressions,
experiences, interpretations to facilitate inquiry and creation
of new meanings. Thus, AR visual literacies could be developed through semiotic-dialogism to open learners’ hybrid
and critical responses to AR, new meanings, visualities and
visual onto-epistemologies. The AR artists’ exhibits discussed
in this study, from the Festival of the Impossible, are revealed
as posing difficult aesthetic questions about AR. Teachers,
learners, researchers and educational policymakers also have
an important role to play in developing semiotic-dialogic inquiry. Only as a result of critical questioning will technology
platforms, like Adobe, be made more accountable for their
broad-brush claims concerning learning and technological
solutionism.

Bakhtin, M. (1999). The problem of speech genres. In A.
Jaworski & N. Coupland, The discourse reader (pp. 121132). Routledge.

References

Creative Commons (2021a). “Ikea place app” by markhillary
is licensed under CC BY 2.0 [Image]. https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich

Adobe. (2020). Festival of the impossible: A digital art
exhibition exploring identity, and the meaning of home.
https://www.festivaloftheimpossible.com/
Adobe Creative Cloud for Schools. (2020). Creative
Cloud for schools, universities, institutions | Adobe.
https://www.adobe.com/mena_en/creativecloud/buy/
education.html?sdid=B16P4299&mv=search&ef_id=Cj0KCQjwufn8BRCwARIsAKzP697bnnh8RZdfObBxPvmRriCvrNoB2MTZYpgUwyel5akOwc-dmINUZUYaAiTIEALw_wcB:G:s&s_kwcid=AL!3085!3!3973238
57730!e!!g!!adobe%20creative%20cloud%20education!1677056358!71951618824

Berger, J. (1972). Ways of seeing. British Broadcasting Corp.
Bergman, M. (2009). Peirce’s philosophy of communication.
The Rhetorical Underpinnings of the Theory of Signs.
Continuum.
Carroll, L. (1865). Alice in Wonderland. MacMillan.
Cassidy, M., & Knowlton, J. (1983). Visual literacy: A failed
metaphor?. ECTJ, 31(Michael F. Cassidy & James Q.
Knowlton), 67-90.
CIELL (2020). Conference on Visual literacies and visual
technologies for teaching, learning and inclusion.
https://ciell.eu/conferenceeng/

Creative Commons (2021b). “Rear window loop” CC BY-NCND 2.0 by Ars Electronica [Image]. https://ars.electronica.art/center/en/rear-window-loop/
Coimbra, M., Cardoso, T., & Mateus, A. (2015). Augmented
reality: An enhancer for higher education students in
math’s learning?. Procedia Computer Science, 67, 332339. http://doi.org/10.1016/j.procs.2015.09.277
Denzin, N. (2001). The reflexive interview and a performative social science. Qualitative Research, 1(1), 23-46.
https://doi.org/10.1177/146879410100100102

Akçayır, M., & Akçayır, G. (2017). Advantages and challenges associated with augmented reality for education:
76

Studies in Technology Enhanced Learning, 2(1)

Hurley (2022)

https://doi.org/10.21428/8c225f6e.4e1f8d49
Di Serio, A., Ibáñez, M., & Kloos, C. (2013). Impact of an
augmented reality system on students’ motivation for a
visual art course. Computers & Education, 68, 586-596.
https://doi.org/10.1016/j.compedu.2012.03.002
Dori, Y., & Belcher, J. (2005). How does technology-enabled active learning affect undergraduate students’
understanding of electromagnetism concepts?. Journal
of The Learning Sciences, 14(2), 243-279. https://doi.
org/10.1207/s15327809jls1402_3
Dunleavy, M., Dede, C., & Mitchell, R. (2008). Affordances
and limitations of immersive participatory augmented
reality simulations for teaching and learning. Journal of
Science Education And Technology, 18(1), 7-22. https://
doi.org/10.1007/s10956-008-9119-1
Dunleavy, M. (2014). Design principles for augmented
reality learning. TechTrends, 58(1), 28-34. http://doi.
org/10.1007/s11528-013-0717-2
Eisenbrand, R., & Peterson, S. (2019). Augmented reality
filters are coming—and so are impressions in the billions.
https://omr.com/en/ar-effects-instagram-and-snapchat/
Freire, P. (1970). Pedagogy of the oppressed (11th ed.).
Continuum.
Hitchcock, A. (1954). Rear window [Film]. Paramount
Pictures.
Houghton, G. (1882). Chronicles of the photographs of
spiritual beings and phenomena. Elibron Classics.
Hurley, Z. (2016). WoW! Window on the World: IPADS and
Augmented Reality for Richer Readings. In Academic
Oasis International Multidisciplinary Academic Conference.
Miami: Academic Oasis International Multidisciplinary
Academic Conference.
Jandrić, P., Ryberg, T., Knox, J., Lacković, N., Hayes, S., &
Suoranta, J. et al. (2018). Postdigital dialogue. Postdigital
Science and Education, 1(1). https://doi.org/10.1007/
s42438-018-0011-x
Kamarainen, A., Metcalf, S., Grotzer,, T., Browne, A.,
Mazzuca, D., Tutwiler, M., & Dede, C. (2013). EcoMOBILE: Integrating augmented reality and probeware
with environmental education field trips. https://dash.
harvard.edu/bitstream/handle/1/37231546/EcoMOBILE_Integrating_Augmented_Reality_and_Probe

Studies in Technology Enhanced Learning, 2(1)

ware_with_Environmental_Education_Field_Trips.
pdf?sequence=1&isAllowed=y
Kędra, J. (2018). What does it mean to be visually literate?
Examination of visual literacy definitions in a context of
higher education. Journal of Visual Literacy, 37(2), 67-84.
https://doi.org/10.1080/1051144x.2018.1492234
Kim, J. (2020). Why behaving like big tech will not ‘save’
higher education | Inside Higher Ed. https://www.
insidehighered.com/blogs/learning-innovation/why-behaving-big-tech-will-not-%E2%80%98save%E2%80%99higher-education
Lacković, N. (2018). Analysing video in educational
research: an “inquiry graphics” model for multimodal,
Peircean semiotic coding of video data. Video Journal of
Education And Pedagogy, 3(6).
Lacković, N. (2020). Inquiry graphics in higher education.
Springer Nature.
Landa, A. (2020). White Noise [AR Film]. Adobe Festival of
the Impossible: https://www.festivaloftheimpossible.
com/.
Lather, P. (2016). Top Ten+ List. Cultural Studies
↔ Critical Methodologies, 16(2), 125-131. doi:
10.1177/1532708616634734
Mahadzir, N., & Phung, L. (2013). The use of augmented
reality pop-up book to increase motivation in English
language learning for national primary school. IOSR
Journal Of Research & Method In Education (IOSRJRME),
1(1), 26-38. https://doi.org/10.9790/7388-0112638
Martín-Gutiérrez, J., Mora, C., Añorbe-Díaz, B., &
González-Marrero, A. (2017). Virtual Technologies
Trends in Education. EURASIA Journal of Mathematics,
Science And Technology Education, 13(2). https://doi.
org/10.12973/eurasia.2017.00626a
Matusov, E. (2009). Journey into dialogic pedagogy. Nova
Science.
Means, A. (2018). Learning to save the future. Routledge.
Mirzoeff, N. (2006). On visuality. Journal of Visual Culture,
5(1), 53-79. https://doi.org/10.1177/147041290606
2285

77

Thinking with semiotic-dialogism

https://doi.org/10.21428/8c225f6e.4e1f8d49
Modleski, T. (1988). The women who knew too much.
Routledge.
Peirce, C. (1878). How to Make Our Ideas Clear. Popular
Science Monthly, 12(Jan), 286-302.

Speicher, M. (2018, November 16). What is augmented
reality anyway? The Conversation. https://theconversation.com/what-is-augmented-reality-anyway-99827

Peirce, C. (1908). The essential Peirce. Indiana University
Press.

Sungkur, R., Panchoo, A., & Bhoyroo, N. (2016). Augmented
reality, the future of contextual mobile learning. Interactive Technology and Smart Education, 13(2), 123-146.
https://doi.org/10.1108/itse-07-2015-0017

Petrilli, S. (2014). Sign studies and semioethics. De Gruyter
Mouton.

Tesch, R. (1990). Qualitative research: Analysis types and
software tools. Routledge.

Pettersson, R. (1989). Visuals for information, research and
practice (p. 146). Educational Technology Publications.

Yen, J., Tsai, C., & Wu, M. (2013). Augmented reality in the
higher education: Students’ science concept learning and
academic achievement in astronomy. Procedia - Social
And Behavioral Sciences, 103, 165-173. https://doi.
org/10.1016/j.sbspro.2013.10.322

Ritchie, M. (2020). The Masked City [AR Film]. Adobe
Festival of the Impossible: https://www.festivaloftheimpossible.com/.
Solak, E., & Cakır, R. (2015). Exploring the effect of materials designed with augmented reality on language
learners’ vocabulary learning. The Journal of Educators
Online, 13(2),50-72. http://files.eric.ed.gov/fulltext/
EJ1068381.pdf
Soukup, C. (2009). Techno-scopophilia: The semiotics
of technological pleasure in film. Critical Studies In
Media Communication, 26(1), 19-35. https://doi.
org/10.1080/15295030802684026

78

Zhu, E., Hadadgar, A., Masiello, I., & Zary, N. (2014). Augmented reality in healthcare education: An integrative
review. Peerj, 2, Article e469. https://doi.org/10.7717/
peerj.469
Zhu, P., Dudhia, J., Field, P., Wapler, K., Fridlind, A., & Varble,
A. (2012). A limited area model (LAM) intercomparison
study of a TWP-ICE active monsoon mesoscale convective
event. Journal of Geophysical Research: Atmospheres,
117(D11). https://doi.org/10.1029/2011jd016447

Studies in Technology Enhanced Learning, 2(1)

Hurley (2022)

https://doi.org/10.21428/8c225f6e.4e1f8d49

Acknowledgements
This paper draws on research undertaken as part of the Doctoral Programme in E-Research
and Technology Enhanced Learning in the Department of Educational Research at Lancaster University. I also acknowledge the work of the AR artist Anna Landa whose critical
application of AR informed the research and who graciously granted permission for images
from her AR film ‘White Noise’ to be included. I would also like to thank the guest editors
of this special edition of Studies in Technology Enhanced Learning — Julie-Ann Sime and
Chryssa Themelis — for their efforts in getting this article ready for publication.

About the author
Zoe Hurley currently teaches in the College of Communication and Media Sciences at
Zayed University, in Dubai, on undergraduate courses focusing on social media and
new media writing. Her research has involved developing qualitative visual/multimodal
approaches to learning and communication from gender and critical theory perspectives.
She is particularly interested in participant centred methodologies for understanding
social actors’ uses of technology for learning within the broader intersections of historical
processes and structural inequalities.
Zoe has published articles in Social Media + Society focusing on Gulf-Arab women’s visual
social media as well as technology’s emotional temperatures and postdigital entanglements. Since becoming a PhD researcher, Zoe has delivered conference paper presentations
on social media learning, social media influencers, multimodality, design thinking and
the Change Laboratory as well as Gulf-Arab women’s empowerment through visual social
media.
Email: Zoe.hurley@zu.ac.ae

ORCID: 0000-0002-9870-8677

Twitter: @ZoeHurleyDubai

Open Access (CC BY 4.0)

This article is distributed under Creative Commons Attribution 4.0 International licence.
You are free to
•

Share — copy and redistribute the material in any medium or format

•

Adapt — remix, transform, and build upon the material for any purpose, even commercially.

Under the following terms:
•

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You
may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

•

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from
doing anything the license permits.

The full licence conditions are available at: https://creativecommons.org/licenses/by/4.0/
Studies in Technology Enhanced Learning, 2(1)

79

80

Studies in Technology Enhanced Learning, 2(1)

Studies in Technology Enhanced Learning
Journal homepage: stel.pubpub.org
Article type
Full paper, double-blind
peer review.

Publication history
Received: 15 December 2020. Revised: 30 June 2021.
Accepted: 1 July 2021. Online: 21 March 2022.

ISSN: 2753-2380
Cover image
Tomáš Malík
via Pexels.

Special issue Visual literacies and visual technologies for teaching, learning and inclusion | More at https://doi.org/10.21428/8c225f6e.bf2afe2e

Visual forms of mediating artefacts: A researchintervention in engineering education
Philip Moffitt

Professional Engineering Wing, Royal School of Military Engineering, Chatham, United Kingdom

Keywords

Visualisation; TEL; engineering; Change Laboratory; transformative agency;
expansive learning

Citation
Moffitt, P. (2022). Visual
forms of mediating artefacts:
A research-intervention in
engineering education. Studies in
Technology Enhanced Learning,
2(1), 81-96.
https://doi.org/
10.21428/8c225f6e.3e816f8f

Abstract

This paper describes a research-intervention to change technology-enhanced learning
(TEL), in a setting of engineering education. It examines how participants used
visual forms of mediating artefacts, that is, the means by which the group came
together, examined and changed their own TEL activity. Engineering education,
an arena that is highly dependent on visualisation and the promotion of visual
literacy, largely constrains visual representations to instrumentalist and work-related
applications, for the mental rehearsal of engineering solutions. This paper instead
describes an activity theoretical perspective, where visual representations of social
activity became mediating artefacts, sitting between a collective subject (of learners,
lecturers and managers in engineering education) and the object of their activity (to
change their TEL activity). In the study described, participants identified, curated
and engaged with visual forms of mediating artefacts: stimulating their need and
potential for change; assisting their questioning of social conditions and knowledge;
and mitigating the reversal and regression of their endeavours. The research-intervention used the Change Laboratory methodology, engaging them in collaborative
and agentic double-stimulation tasks through a process of expansive learning. The
core claim is that visual forms of mediating artefacts played a crucial role in the
group’s qualitatively meaningful change to TEL, and in engendering their transformative agency.
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1. Introduction
This paper contributes to research of change to technology enhanced learning (TEL), specifically in engineering
education where visualisation has a long history of influence
(see e.g. Dickens & Arlett, 2009; Heywood, 2005; Nguyen &
Khoo, 2009). Visualisation and visual literacy in education
have been debated since the latter term was coined by
Debes (1968). Contemporary researchers in education have
adapted working definitions of visualisation to suit the
increasing use of digital media and platforms (summarised
by Baylen & D’Alba, 2015). The majority of researchers focus
on visualisation and visual literacy for teaching and learning
interactions, recognising a growing need for “evaluation of
images and sources, the design and creation of meaningful
images and visual media, ethical, legal, social, and economic
issues” (ibid., p. xiv). Turning specifically to engineering
education, visualisation is one of six “Engineering Habits of
Mind” (Lucas & Hanson, 2016), used in education to conceptualise “how successful engineers think and act when faced
with challenging problems” (p. 7). Engineering projects are
highly visual endeavours in work and learning, and are described as “situated, collective practices which create a visual
culture” (Henderson, 1999, p. 26). And yet in the current
literature, there is a shortfall of research examining visual
forms of mediating artefacts, engaging people in envisioning
and enacting visible and agentic change (Engeström &
Sannino, 2012). Research of engineering education tends to
analyse visualisation in direct instruction, preparing learners
for the workplace. Visualisation is thus crucial in engineering
education yet is seldomly valorised for mediating agentic
change, or to critique the “nature, methods, limitations, and
validity of knowledge” (Kirschner, 2009, p. 144).
Visualisation and visual literacy are commonly framed
by researchers of engineering education as providing
instrumentalist, outcome-driven, cost and time benefits for
mental rehearsals: relatively low consequence “venues for
virtual experimentation” (Harrison, 2012, p. 24); expedient
schemata for people and technologies to “interact, perform
and adjust for accuracy” (MacKenzie, 2018, p. 360); and
means to compare proposals with “physical space and
practical design solutions” (Lucas & Hanson, 2016, p. 6). In
engineering education visualisation is promoted, valued and
exhibited across all components of visual literacy theorised
by Avgerinou and Pettersson (2011): visual thinking; visual
communications; visual perception; visual language; and
visual learning. Yet visualisation is less valorised in change to
TEL; where visual techniques and representations of social
activity allow people to question the nature and validity of
knowledge and its meaning. In the study described in this
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current paper, these visual representations of social activity
were used as mediating artefacts: sitting between people
and the attainment of social motives; being controlled by
people to influence social conditions; and being imbued with
markers of their own development (Kuutti, 1996).
This current paper describes research in education for
built infrastructure engineering. Cultural and historical activity theory (CHAT) guides a research-intervention using the
Change Laboratory methodology (Engeström et al., 1996).
Assisted by visual forms of mediating artefacts, a group of
learners, lecturers and managers collaboratively engaged
in understanding, critiquing and redesigning their own
TEL activity. Visualisation informed their collective, agentic
and problematic endeavours, with change originating in
“simple modifications in the way groups of people argue
with one another using paper, signs, prints and diagrams”
(Latour, 1986, p. 3). During the research-intervention
visual representations were used as cultural tools and signs,
sitting between the collaborative subject of activity, the
learners, lecturers and managers involved in TEL, and the
object of their activity—to change their unsatisfactory and
sub-optimal experiences of TEL. Mediating artefacts played
crucial roles in double-stimulation tasks, through which the
group changed activity in a process of expansive learning.
They reconceptualised their activity, leading to its “radically
wider horizon of possibilities” (Engeström, 2001, p. 137).
Expansive change engendered the group’s transformative
agency, a term depicting how people “break away from the
given frame of action and take the initiative to transform it”
(Virkkunen, 2006, p. 49). The core argument of this current
paper is that mediating artefacts used in double-stimulation
tasks enabled the group to undertake expansive change,
engendering their transformative agency, through the
exposure and aggravation of problematic social conditions of
their TEL activity.
In engineering education, there are pragmatic reasons for
the dearth of researching agentic engagement. Firstly, as an
educational arena which prepares learners for a ‘profession’,
engineering contends with historically embedded expectations where societal access to knowledge and information is
controlled by unquestioned, formally appointed institutions
(Rueschemeyer, 1983). This impedes the research of democratised and agentic engagement, which could “make knowledge visible so that it can be better accessed, discussed,
valued or generally managed” (Eppler & Burkhard, 2004,
p. 3). Secondly, in the “hard applied field” of engineering
education (Becher, 1989) research agendas tend to prioritise
visualisation for work-related outcomes, which in recent decades has driven the commercialisation of knowledge transfer
in computer aided engineering, digital modelling and spatial
Studies in Technology Enhanced Learning, 2(1)
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ability (Heywood, 2005). These agendas hamper research
of agentic interactions with visualisation—irrespective of
how they enhance learning—where epistemic and social
relations do not directly translate to work (Winberg, 2012).
Thirdly, the success of engineering education is persistently
measured in economic terms (Brookfield, 2018). This means
that educational managers are more likely to request and
resource research which prioritises the business gains of
education, directly and measurably “pertinent to the needs
of employers” (Tennant et al., 2009, p. 111).
These drivers to prepare work-ready engineers are
compelling, and they often direct research of visualisation
with instrumentalist gains; preparing learners for known
work yet eroding society’s ability to meet unexpected
challenges (Giroux, 2011). Instrumentalist gains of research
with visualisation compress the time and cost of engineering
projects, reducing errors to enhance products and services.
These are important capabilities for students of engineering,
characterising the historically embedded “visual culture of
the engineering profession” (Henderson, 1999, p. 25). Yet
the result is that more agentic interactions with visualisation
are unexamined, or perceived as an obstruction to efficiency
and profit. In a seminal piece of research for visual learning
design, Winn (1982) describes the pursuit of visual learning
experiences for engineers to the point where “anything more
elaborate than telling learners what is expected of them
would be a waste of time” (p. 21). In their examination of
knowledge visualisation, Cañas et al. (2005) describe how
research opportunities are dependent on quantifiable benefits to the business community, who “carefully analyse how
better elicitation, representation and administration of their
knowledge can give them a competitive advantage” (p. 205).
In researching visualisation tasks in virtual laboratories and
the design of virtual internships for engineers, Alekseev et al.
(2019) describe primary benefits in terms of cost, time and
closer alignment with the professional practices of workplaces and government departments.
In some contrast, a burgeoning body of researchers study
visualisation in engineering education through more agentic
and critical perspectives, often following the path of social
sciences: examining how “insignificant people working
only with papers and signs become the most powerful”
(Latour, 1986, p. 30); studying how “visualisations facilitate
reflexivity in the research process” (Löfström et al., 2015,
p. 193); and using visual techniques to “foster awareness
and reflection about learning processes or changes in them”
(Klerkx et al., 2014, p. 801).
In a study to increase critical thinking amongst engineering students, Shatri and Buza (2017) investigate
Studies in Technology Enhanced Learning, 2(1)

visualisation for “self-directed, self-corrective thinking in
learning” (p. 73) to move away from conceptions of learning
as limited to memorisation and recall. In researching the
challenges faced by students in their scientific visualisation,
reasoning and problem-solving, Chaudhury et al. (2015)
examine how agentic engagement can “make concrete that
which is not apparent to the naked eye and thereby engage
and inspire learners” (p. 197). In examining visual techniques for digital collaborations amongst interdisciplinary
groups of engineers, Kerosuo (2017) comments on the need
for models to be sufficiently accessible to identify potential
for change “through the participants’ collective constitution
of the problems and tensions to be solved” (p. 345). These
researchers share interests in participant agency, a notion
which also guided the study in this current paper.
Subsequent sections describe a study of change to TEL in
engineering education, with CHAT as its theoretical framework and the Change Laboratory methodology guiding the
research-intervention (Bligh & Flood, 2015). In this paper, I
respond to the research question:
How can visual forms of mediating artefacts, in a
research intervention in TEL for engineering education,
inform expansive learning and engender participants’
transformative agency?
Visual forms of mediating artefacts were used by participants to enhance their understanding of the problematic
circumstances of learning activity, engendering and tracing
their agentic change endeavours. The project that I analyse
was motivated to address persistent practice dilemmas
in TEL. The site was an undergraduate engineering programme, where participants had experienced the top-down
implementation of digital technologies, with little regard for
broader social implications. As a teaching-focussed lecturer
in the setting, I led the project as an insider researcher. The
overall description of the project, with detailed accounts of
the constellations of mediating artefacts and the participants’
eventual solutions to practice dilemmas are described
elsewhere (Moffitt, 2019). This paper focuses on the
visualisation-oriented aspects. Subsequent sections describe
the theoretical and methodological aspects of the study.

2. Theoretical framework
CHAT (Engeström, 1987/2015) is a specific form of
activity theory which foregrounds temporal context and cultural mediation; activity cannot be understood or changed
without awareness of its historical evolution and the culture
in which it occurs. CHAT takes human activity (as discrete
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from stimulus-response associations) and represents it as
an activity system where a subject, an individual or group,
is oriented to an object (Yamagata-Lynch, 2010). This
subject-object relationship is mediated by a constellation
of artefacts. An activity system represents this mediational
relationship along with the activity’s rules, community and
division of labour, making it useful for studies of collaborative TEL. CHAT allows the examination of internal and
external relationships of these elements as contradictions,
advantageous in researching complex situational dynamics
such as changing TEL (Bligh & Flood, 2017). The Change
Laboratory methodology was originally designed by activity
theorists to be commensurate with CHAT, enabling researchers to analyse the interactions between different perspectives
of shared situations. Key concepts are described below.
1. Artefacts are technological and conceptual tools,
which mediate between people and the object of
their activity. Artefacts are products of cultural and
contextual requirements (Kaptelinin & Nardi, 2006),
as tools (shaping the world) and signs (shaping the
mind). They carry traces of their own cultural and
historical development which influence their use.
Artefacts can be digital or analogue, see examples in
Figure 1: an interactive whiteboard, a smartphone,
and a pencil sketch on paper.
2. Activity describes collaborative and sustained human
endeavour, mediated by artefacts, regulated by
rules, with roles differentiated by specialisation and
authority (Blunden, 2010). Activity is motivated
toward and defined by its object; the object gives
activity meaning. Relationships between elements
commonly focus studies of activity in educational
settings (Bligh & Flood, 2017). The visualisation of
activity can be represented as an activity system, an
example in Figure 2 showing typical TEL activity.

3. Contradictions are historically emergent systemic
problems, originating in tensions between use-value
of activity’s production (for direct application) versus
exchange-value (for trade with another commodity)
(Engeström & Sannino, 2011). Contradictions are
not merely more-or-less attractive dilemmas; they
are mutually oppositional, interdependently defining,
and potentially negating of each other. Their resolution will drive further contradictions. They exist in
various forms within and between activity systems,
as illustrated in Figure 3.
4. Ascension from the abstract to the concrete is a
Marxist concept describing progression from theorizing and observing activity, towards exhibiting
transformation and change to activity (Bligh & Flood,
2015). An abstract notion is one which is undeveloped and “thin in content”, whilst a concrete notion
has developed connections and is “rich in content”
(Blunden, 2010, p. 62). Of note, the term ascension
may imply a vertical datum, although it encompasses
horizontal and relational expansion (Engeström &
Sannino, 2016).
5. Expansive learning is a process of cyclically reconceptualizing a developing activity, reconsidering and
expanding its object, overcoming contradictions to
reach “wider horizons of possibilities” (Engeström,
2001, p. 137). Expansive learning has a recognised,
relatively stable and iterative cycle which is shown
in Figure 4 with expansive actions: questioning;
analysing (historical-genetic and actual-empirical);
modelling; examining the model; implementing and
concretising the model; reflecting and evaluating;
and consolidating and generalising. These have empirical and theoretical validity for interventions, as a
predictive tool and as a guide for design (Engeström,
Sannino & Virkkunen, 2014). Expansive learning is
intrinsically related to the intervention’s provocation
and study of transformative agency.

Figure 1. Examples of visual forms of mediating artefacts in use to change TEL
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Figure 2. An activity system for TEL, adapted from Engeström (1987, p. 78)

Figure 3. Examples of contradictions, adapted from Yamagata-Lynch (2010, p. 24)
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Figure 4. Actions in expansive learning, adapted from Engeström (1994)

6. Transformative agency is a collective characteristic of
a group undertaking expansive learning. It describes
a level of shared subjectivity, where they negotiate
and enact collaborative and future oriented decisions. It requires the destabilisation of social, cultural
and structural norms typically through six exhibited
expressions (Haapasaari et al., 2016): resisting;
criticizing; explicating; envisioning; committing; and
taking action. Resisting means opposing the change,
new suggestion or initiative. Criticizing describes
identifying problems in current working and learning. Explicating is the explanation of new possibility
and potential for change. Envisioning means exhibiting future-oriented observations and visualisations.
Committing to action describes self-obligating and
specific details of concretisation. Lastly, taking action
describes accounting for consequent concretisation
7. Double-stimulation (or dual-stimulation) is a Vygotskyan method and principle, which inspires task
designs for Change Laboratory sessions (Sannino,
2015). Double-stimulation task designs are visualisation-intensive, requiring consideration of conflictual
aspects of change; without conflicting motives
and volition to work through them, attempts at
double-stimulation will revert to general mediation
of activity (Sannino & Engeström, 2017). The first
stimulus comprises the task specification with conflicting motives for participants. The second stimulus
is the analytical tool or method which participants
are invited to think with whilst they address the first
stimulus. In undertaking these tasks, participants
refer to mirror-data; materials used by researchers
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and participants to visually represent their practice
problems and contradictory situations, “provoking
visceral reactions within sessions and conveying that
problems exist undeniably” (Bligh & Flood, 2015, p.
156, original italics).

3. Methodology
The Change Laboratory methodology is theoretically
aligned with CHAT, applying the methods and principles
described above in ways developed by activity theorists
for collaborative interventionist-research (Engeström et
al., 1996). Its aim is to foster engagement of a group in
expansive learning; they engage in double-stimulation tasks
to change activity, developing their transformative agency
(Sannino & Engeström, 2017). The methodology takes as its
developmental starting point activity’s contradictions, felt
by participants as dilemmas in their activity’s daily reality.
Through multi-voiced negotiation, they take charge of
changing activity by exposing, aggravating and developing
solutions to contradictions. Participants use cues such as
modelled expansive cycles, historical and future visions of
activity, images and documents “couched in terms of CHAT
which they can then use to analyse the contradictions,
tensions and dilemmas that exist” (Daniels et al., 2007,
p. 131). The means for the group to facilitate, trace and
re-present their generation, critique and testing are provided
in a dedicated space with surfaces for visualisations through
time and at varying degrees of concretisation: models/
visions; ideas/tools; and mirror-data (Cole & Engeström,
2007). Examples are shown in Figure 5.
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Figure 5. Configuration of surfaces, adapted from Cole and Engeström (2007, p. 484)

The participants of the study comprised ten learners, six
lecturers and three managers of an undergraduate degree in
built infrastructure engineering. The research-intervention
took place in fourteen 90-minute sessions across a period
of 18 months, in separate sub-groups for some particularly
problematic stages and plenaries of all participants for the
majority of sessions. Plans and intentions for sessions were
negotiated during cessation of the prior session, with time
between to reflect and prepare.
Task stimuli were communicated on surfaces and in
workbooks known as “Disturbance Diaries” (Virkkunen &
Newnham, 2013, p. 239). These encouraged personal notes
and visualisations to record: observed dilemmas in activity;
proposals for collaborative examination of problems; and
personal concerns for the intervention in general. It was in
these fourteen sessions that the results in the next section
were generated.

4. Results
The results below provide evidence of how the intervention’s visual artefacts mediate activity, provoking the
participants’ expansive learning as they undertook change
to TEL. Firstly, tabulated and graphical data summarise the
emergence of transformative agency across the research-inStudies in Technology Enhanced Learning, 2(1)

tervention. Then selected visual evidence and related speaking turns exemplify how the intervention’s constellations of
artefacts, including visual stimuli, were identified, used and
adapted to foresee and enact change to TEL activity.
In double-stimulation tasks, visual stimuli invited
participants to understand and engage in their conflictual
social circumstances; the results highlight the qualitatively
impactful role of visualisation. Table 1 shows a total of 750
turns of speech expressed in the research-intervention. Each
session is listed, with the expansive action that primarily focused its double-stimulation tasks, and with co-occurrences
of expressions of transformative agency. The most frequent
expressions were those explicating possibilities, evident in
192 turns of speech. The least frequent were expressions
of having taken consequent action, evident in 82 turns of
speech. Figure 6 graphs the emergence of expressions across
the intervention.
The visual surfaces in use during a typical session are
shown in Figure 7, with a double-stimulation task taking
place in the “interplay between emotional involvement and
theoretical-genetic reflection” (Virkkunen & Ahonen, 2011,
p. 237). Using these surfaces, participants collaboratively
accessed, created and curated visual forms of mediating
artefacts. The models/visions surface to the left illustrates
two persistent mediating artefacts; an expansive cycle and
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Table 1. Turns of speech relating to expressions of transformative agency in sessions
Session

Resisting

Criticizing

Explicating

Envisioning

Committing

Taking
action

1. Questioning - learners

20

36

15

0

0

0

2. Questioning - lecturers

21

23

12

1

0

0

3. Questioning - managers

17

14

15

1

1

0

4. Questioning

21

9

13

1

0

0

5. Historical analysis

6

16

33

17

3

0

6. Actual-empirical analysis

0

3

29

13

4

0

7. Modelling

0

5

34

35

5

2

8. Examining

2

8

26

34

19

0

9. Implementing - learners

1

1

5

21

18

17

10. Implementing - lecturers

0

0

1

6

7

10

11. Implementing - managers

0

0

0

0

11

19

12. Implementing

0

0

0

4

22

20

13. Reflecting /
consolidating

0

7

9

16

17

3

14. Reflecting /
consolidating

0

0

0

0

10

11

TOTALS

88

122

192

149

117

82

PERCENT OF TOTAL

12%

16%

25%

20%

16%

11%

Figure 6. Turns of speech with expressions of transformative agency (Y axis) in sessions (X axis)
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an activity system. The ideas/tools surface in the centre
shows illustrations in a policy document for engineers being
imbued with questions and queries. The mirror-data to the
right shows video footage of previous engineering projects
involving the participants, highlighting irrefutable evidence
of the problems being discussed. These surfaces show how
participants expansively modelled and examined new
activity, during an iterative double-stimulation task entitled
“examining the redesigned activity”, which invited participants to consider how proposals for change might aggravate
contradictions in TEL activity.
The examples of speaking turns below are from the same
double-stimulation task as the one on the surfaces in Figure
7, emphasising the role of mediating artefacts for expansive
collaborative interactions and for engendering transformative agency. Participants refer to and modify the elements
of their visual activity systems as they expose and aggravate
contradictions within and between them, engaging with
their visual expansive cycles as they recognise the actions
that they have undertaken, are undertaking and have yet to
undertake. These turns of speech were troublesome, visceral
and appropriate in the context of the group’s examination of
conflictual social circumstances; they convey the qualitatively impactful role of mediating artefacts and double-stimulation tasks.
We’ve always done it like we’ve always done it, and we
pretend we’re keeping up with the rest of the world [motions to old activity system, criticizing] … we’ve got to do
it to suit the future us, whoever the [expletive] that is …
it was us we made it work here [motions to mirror data]
and we can again [motions to ideas /tools, explicating]
but it’ll be with IT you don’t like [motions to artefacts]
and people you don’t like [motions to division of labour]
and shove your rules up your [expletive] [motions to
rules]. (Carlton, session 5 – historical analysis)
We can [expletive] it off [motions to model and elaborate] but then absolutely nothing will change, instead we
need to think about all the good stuff and put it in here
[motions to new activity system, explicating], so it kind of
focuses you … these [motions to old activity system and
expansive cycle] help you [identify] things you wouldn’t
have the [expletive] to just say, but it’s hard to avoid
when this [expletive], well, when it’s staring you in the
face … here’s our own bosses [circling community] … so
that’s between here and here I reckon [drawing contradiction lines between community and division of labour,
and between artefacts and division of labour] [envisioning]. (Gerard, session 6 – actual empirical analysis)

Studies in Technology Enhanced Learning, 2(1)

Figure 7. Typical surfaces in use during sessions

The quotes summarise how participants problematically
engaged with visual task stimuli and mirror data to deliberately envision, represent and preserve their progress, exposing and aggravating contradictions in activity. They convey
the importance attributed to their visual mediating artefacts
while examining proposals for new activity and understanding its historical evolution; by this point the object had
eroded to the point where “the existing conceptualisation of
the object and the tools available no longer match with it”
(Virkkunen, 2004, p. 43). In these circumstances the object
of activity demanded reconsideration prior to proposing new
mediating artefacts—the object of activity gave activity its
purpose. Carlton’s quote exposes the futility of incremental
and additive changes to technologies, until the group had
reconsidered the object prior to activity’s mediation (c.f. “it’ll
be with IT you don’t like and people you don’t like and shove
your rules up your [expletive]”). Similarly, Gerard’s quote
acknowledges historically embedded contradictions, through
dilemmatic conditions where strategists had implemented
change to digital artefacts without changing social and
cultural mediation by examining the division of labour and
rules (c.f. “absolutely nothing will change … it’s staring you
in the face”).
These data show participants’ agentic engagement with
visual forms of mediating artefacts, and the importance for
social and cultural mediation of rules, community and

89

Visual forms of mediating artefacts

https://doi.org/10.21428/8c225f6e.3e816f8f
division of labour. In double-stimulation tasks, transformative agency was engendered as participants developed their
task stimuli, by either: modifying and using visual artefacts
provided to them by the researcher-interventionist (such as
partial models of activity in TEL and expansive cycles); or
using visual artefacts identified by participants themselves,
when “the subject spontaneously involves some artefact as
an instrument in the problem-solving process” (Virkkunen
& Newnham, 2013, p. 47). As examples of the latter,
second-stimuli such as disturbance diaries, activity systems,
expansive cycles, and more locally familiar mediating
artefacts were iteratively imparted with qualitative meaning
by participants, as increasingly expansive double-stimulation
tasks engendered their transformative agency. Table 2 summarises notable examples; this format allows comparison
with other interventions in Virkkunen and Newnham (2013,
p. 213). The table exemplifies how participants engaged
with these visual mediating artefacts to confront problems,
“visualizing and documenting collective thinking” (ibid., p.
10).

5. Discussion
The research-intervention’s participants called upon,
modified and shared constellations of diverse artefacts in
changing TEL, yet this paper’s research question focuses
specifically on visual forms of those mediating artefacts,
how visual stimuli inform expansive learning and engender
participants’ transformative agency. In the introduction,
pragmatic reasons are described for the preclusion of
agency in much research in engineering education. The
results highlight how the status quo was confronted and
rejected by participants in expansive endeavours, often with
emotive and visceral reactions. They identified, curated and
engaged with visual forms of mediating artefacts to focus on
problems and to change the social and cultural conditions of
their TEL.
Visual artefacts were identified, adapted and shared by
participants, allowing them to collaborate in ways that

Table 2. Examples of imagery as created second-stimuli for problem-solving
Notable phase of
development

First-stimuli

Central internal
contradiction

Created second-stimuli

In turning from questioning
to analysing, participants
took control of identifying,
curating and re-presenting
their own mirror data and
second-stimuli.

Questions in workbooks
asked about experiences of
problems with old activity.
To plan the collaborative
journey, the group annotated an expansive cycle for
the intervention.

Identifying old activity’s
historically embedded forms
of secondary contradictions:
rules / division of labour;
rules / artefacts.

Live disturbance diaries
were published by participants, with sub-groups
responding to other
sub-group’s accusations as
a plenary to identify and
further aggravate contradictions.

In moving from examining
to implementing, group
experiences of aggravating
secondary contradictions
resulted in the need for
remote trials of change.

Questions examined the
group’s competing obligations: on one hand, compliance with rules on communication and security; on
the other hand, the need to
complete given tasks.

Informal reality of TEL’s
horizontal division of labour,
versus formal rules denoting
a vertical division of labour
in teaching / learning.

Participants’ new model
of TEL activity, resulting
from iteratively resolving
and generating secondary
contradictions and redefining the object of activity.

In reflecting, consolidating
and follow-up work,
participants proposed and
concretised visual media
for use as second-stimuli in
future interventions.

Questions to extract concerns for sustenance postintervention, specifically risks
of regression and reversion
to historically established
rules and divisions of labour.

Potential for change to
revert, driven by TEL’s
historically embedded
contradictions of new rules
/ old divisions of labour.

Participants curated imagery
of changed TEL activity to
legitimise, normalise and
consolidate in corporate
media and social network
accounts.
Used as future mirror
material.
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fostered their transformative agency. Participants appropriated and adapted artefacts “in order to empower themselves
and fulfil their objects” (Kaptelinin & Nardi, 2006, p. 248).
Their transformative agency emerged as they confronted
complex problems and engaged in systemic change
(Haapasaari et al., 2016). Their visual second-stimuli were
imbued with meaning, as participants identified ways to use
visuals forms of mediating artefacts to assist them in confronting and changing problematic conditions of TEL activity.
The use of mediating artefacts, to elucidate and overcome
what were previously irresolvable problems, is a defining
feature of double stimulation (Virkkunen & Schaupp, 2011,
p. 634).
In the first example in Table 2, visual stimuli in disturbance diaries legitimised participants, at very different
hierarchical levels, to challenge one another and allocate
responsibility for problems. These visual forms of mediating
artefacts became instruments for change, offering a solution
to challenges described by Eppler and Burkhard (2004),
where “communication between different stakeholders and
experts with different professional backgrounds is a major
problem” (p. 5). In the second example in Table 2, visual
models of activity and expansivity enabled participants
to propose and model change, exposing and aggravating
contradictions to redefine the object of activity. They used
visual stimuli to confront notions of TEL as solely preparation for work, with cultural sensitivity for “what engineers
do at work to show the relevance or otherwise of education”
(Heywood, 2005, p. 28). In the third example in Table 2,
participants further embellished these visual models, incorporating imagery of their redesigned activity into routine
corporate publications and social networking, seeking to
mitigate regression of change due to historically embedded
contradictions between new rules and old divisions of
labour. This ongoing challenge and enduring commitment
to confront embedded divisions of labour relates to the
observation made by Kerosuo (2017) where “collaboration
is challenging because the players stick to old, routine
practices that are difficult to change” (p. 332). Learners
in particular used visual stimuli in expansive and agentic
ways, disproving Tennant et al.’s (2009, p. 129) framing of
a passive “Google-eyed YouTube generation, no longer the
people our educational system was designed to teach”.
In contrast with the visual forms of mediating artefacts
summarised in Table 2, which became enduring instruments
of change in the local setting, other problematic conditions
proved to be stubborn barriers to consolidation, providing
further research opportunities. Persistent problems include:
visual media for TEL which prioritise fidelity over contextual value; complex hardware and software which proves
Studies in Technology Enhanced Learning, 2(1)

materially unmanageable for spontaneous visualisation;
and novelty of media and platforms being prioritised to the
detriment of enhancing learning. These encapsulate broader
problems of agency, visualisation and TEL, noted in Henderson’s (1999) seminal work on the visual culture of engineering: “Because of the glamorous aura of high technology,
we often forget the human agency that is required to fit the
new technology into settings and practices” (p. 197). The
results illustrate valuable perspectives for agentic change
by participants themselves, with visual stimuli used in a
research-intervention for “challenging conventional wisdom
and reconceptualising activity” (Bligh & Flood, 2015, p.
142). And yet the consolidation will never be complete; there
is an enduring need to intervene, otherwise these artefacts
may revert to merely being “new visualisations of current
socioeconomic conditions” (Avis, 2010, p. 169).

6. Conclusions
This paper contributes to research of change to TEL in
engineering education, a field where visualisation has a
long history of influence. The paper seeks to shift prevalent
conceptions in engineering education, which limit visualisation to its instrumentalist benefits for mental rehearsals of
engineering solutions. The research-intervention examined
in this paper took a different perspective, illustrating CHAT’s
ability to assist people in exposing and aggravating their
activity’s contradictions, enabling them through visual task
stimuli to undertake expansive change. They took control
of visual forms of mediating artefacts for themselves, to
examine, understand and change the social and cultural
conditions of their TEL, engendering their transformative
agency. Without such agency change may have continued
against their will, in forms which were regressive as discrete
from progressive (Hardman & Amory, 2014).
Löfström et al. (2015) describe commonly encountered
challenges of research with visualisation: participant
hesitancy; inter-rater reliability; and “dependability, ethics
and issues of ownership and interpretation” (p. 194). In
this study, visualisation was instead designed and curated
in the form of mediating artefacts for change to TEL:
participants themselves owned decisions about selection and
use; mirror-data provided them with irrefutable evidence of
problems in activity; they used visual cues to engage with
the first-stimuli and its conflicting motives; and they developed second-stimuli for themselves, to expose and aggravate
contradictions, developing ambiguous and partial tools and
signs into qualitatively meaningful instruments of change. As
they did so, they “developed and used external artefacts to
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control their own actions, not as isolated individuals but as
members of a community” (Virkkunen, 2006, p. 49)
The core argument I make is that visual forms of mediating artefacts, a special application of visualisation, engendered transformative agency during this group’s expansive
change to TEL. A caveat is that the consolidation of expansive change is never complete, and further interventions are
required in ways which will not simply transpose the researcher-interventionist agendas in place of those problems
which are being confronted. The dilemmas of expansion and
regression for change to TEL relate to the “two-edged sword”
of expansivity for the Change Laboratory methodology itself
(Virkkunen & Newnham, 2013, p. 235). Ongoing consolidation of change to TEL ought therefore to be mitigated, as it is
for the methodology itself, by committing to further research
to expose and aggravate persistent contradictions in TEL
activity; a long-term collaborative project with crucial roles
for visual forms of mediating artefacts.
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Abstract

As we have observed with the current epidemic, there is a significant amount of
scientific and medical information that must be delivered to an audience that does
not necessarily have the educational background to readily understand and take
necessary action to remain safe and healthy. Where many people lack the vocabulary
to understand the scientific details of viral transmission and vaccine development,
visuals offer the opportunity to cross language and academic barriers to more easily
communicate critical health information. We have seen the use of scientific and
medical visualization on social media platforms and in the news as a way to share
information on Covid-19 outbreaks, safety protocols, and now vaccine distribution.
This reliance on strong visual communication indicates a need for universities to be
engaged in training students to be effective visual communicators and to enhance
visual literacy on their campuses and in their communities. Here we share our
experience in developing a course in digital painting that led to academic programs
in scientific visualization and pre-medical illustration and a positive impact on the
community.
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1. Introduction
Communicating health information across diverse populations is critical to improving public health and sustaining
health-related practices within a community. Literature
indicates that for patients to make truly informed decisions
they must have an understanding of their medical condition, health risks, and treatment options (Lipkus, 2007).
Additionally, the most effective methods for communicating
and ensuring understanding often involve a combination of
verbal and visual methods of delivery (Kearns, 2015; Lipkus,
2007; Shankar, 2003; Williams, Davis, Parker, & Weiss,
2002). Although equipped with the information, physicians
and medical staff are not always able to adequately explain
a condition, symptoms, and treatment regimen. Moreover,
they do not always have access to the proper visual aids for
sharing information with the patient population they serve.
Visual literacy is the integration of sensory experiences
with visual knowledge. Visual literacy requires individuals
to call on what they already know, either through passive
or active learning, and apply that to visual aids in order to
understand simple and complex messages (Avgerinou &
Ericson, 1997; Debes, 1969). Visual literacy is necessary
for the successful navigation of today’s imagery-saturated
world. Visuals can overcome language barriers and provide
a deeper understanding and retention of materials. With
over 65% of the population being visual learners (Bradford,
2004), this method of information delivery is especially
critical when describing complex medical information or the
scientific background needed to understand a clinical diagnosis or treatment plan. Through a combination of effective
visuals and text, information can be clearly described in a
step-by-step format rather than a continuous block of text.
This allows for grouping of ideas with paired images that
enhance overall retention and recall. This is often achieved
by using images that carry a memorable emotional message,
show a particular action, and overcome word recognition
and field-specific vocabulary (Doak, Doak & Root, 1995).
Indeed, as we have witnessed with the recent Covid-19
pandemic, visuals are being used on social media and in
the news to communicate how the virus is transmitted,
what action needs to be taken to prevent transmission and
infection, and now to describe the development and efficacy
of vaccines. We are being inundated with visuals and, without thinking about where they come from or determining
our own level of visual literacy, these images are effective
(Amidon, Nielsen, Pflugfelder, Richards, & Stephens, 2021;
de la Fuente, Bedia, & Gortázar, 2020; Hamaguchi, Nematollahi, & Minter, 2020; Saraiva & Ferreira, 2021). In order
to continue creating informative and impactful illustrations,
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like those we see across Twitter and Facebook, it is critical
that we continue to teach visual literacy, elements of design,
and collaborative initiatives that engage students of all ages
in generating valuable imagery.
For many, information delivered by physicians or shared
by scientists is incomprehensible, making it the message
much more overwhelming and frightening. By both teaching
students to create visuals and using those visuals to inform
the community, the VISTA Center at Louisiana Tech University is reaching a broader audience and directly affecting
the overall health and medical literacy of the community.
Through the Visual Integration of Science Through Art
(VISTA) Center, faculty and students from areas of art,
science, and engineering work together to create imagery
that communicates complex medical and scientific information. This partnership yields imagery in the form of graphical
figures and illustrations that are universally understood,
thereby eliminating barriers created by education and language. Students work with research faculty and community
partners to develop visuals to communicate research ideas,
new technologies, and critical health information. In turn,
those visual pieces are then used in publications, proposals,
and various patient communications in the form of posters,
illustrated children’s books, website infographics, and social
media posts. Through the formal education of students
and more informal education of the community, including
community leaders, the VISTA Center is engaging others in
developing visual literacy to improve health outcomes.
Here we describe the methodology for teaching college
students to visually communicate complex scientific and
medical information and how this has increased the overall
appreciation for the visual arts at the university and community level. The University in which this took place is a public
school in the United States where many students are the
first in their family to go to college. Most students are from
the geographical region and attend the University for its
affordability and proximity to family. The largest college at
the university is Engineering and Science with a significant
number of students pursuing a degree in an engineering
discipline. This makes the achievements and recognition of
the arts that much more significant as they are traditionally
a program that struggles with under enrollment in courses
and majors. Through the creation of a single class, we are
able to teach students elements of design, sills in digital
painting, and introduce them to client-based work in the
area of health and science. The success of this class resulted
in the creation of two academic minors, and an increase in
enrollment in studio art courses, and additional engagement
of college students and K-12 students across the state, introducing the next generation to the opportunities and impact
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that visual literacy has on communication and education.

2. Methodology
The first course that sought to engage undergraduate
students from Studio Art of Graphic Design in visual scientific communication was ART 310: Digital Painting. This
course was first offered in the spring of 2015 to a class of 11
undergraduates. This course was designed to fulfill elective
requirements for majors within the Graphic Design and
Studio Art degree programs. Students choose which elective
courses to take, which can make new course development
challenging when competing for enrollment.
Developed as a new course after realizing the value of
the technique for client-based projects, ART310: Digital
Painting offers students the ability to easily manipulate
illustrations in order to be scientifically accurate and meet
the client’s desired goals. With the only pre-requisites being
ART 116: Color Design and ART 126: Drawing 2, the course
is available to many students pursuing a degree within the
School of Design. Over the ten-week academic quarter,
students learn how to apply core visual design and traditional drawing skills to a digital medium. The course begins with
a series of assignments that focus on teaching basic digital
painting techniques using the Wacom digital drawing tablet
and Adobe Photoshop. Following introductory assignments,
students complete an environment piece and a self-portrait
(see Figure 1). In addition, throughout the quarter students
work on a series of orbs to continue practicing various
digital painting techniques and workflows (see Figure 2).
Each of the assignments stresses the fact that in visually representing aspects of science or medicine artists must often
generate representations of objects, mechanisms, and tissues
that people cannot see, that are opaque or translucent, lack
color, or are buried in the body and so no light source exists.
These are basic elements of design, but the context and
necessity of these considerations in scientific and medical
illustration lead to their significant emphasis in the course.
Conventional practice is intrinsically rhetorical, designers
must select conventions based on their interpretation of the
potential readers and the situational context in which those
readers will use them (Kostelnick, 2003).
2.1 Technology
Students were loaned a Wacom Digital tablet for the 10
week quarter. These pressure sensitive tablets are the professional standard for digital artists. Students were required to
have the latest version of Photoshop CC installed on a laptop
computer. With a student license and borrowed tablet, the
Studies in Technology Enhanced Learning, 2(1)

class was readily affordable to students. In addition, during
the course of the quarter, many students saw the potential
for digital painting in their future career as artists that they
purchased their own pressure-sensitive drawing tablet.
2.2 Elements of design
Assignments for the course include creating a collection
of greyscale basic shapes, color mixing exercises, and object
studies (Figure 1). These short assignments are designed to
develop a deeper understanding of light logic and stress the
importance of accurate measurement and observation. By
starting with assignments that focus on direct observation
and complement a student’s understanding of traditional
medium, students become comfortable with the tablets and
gain confidence in their newly acquired digital skills.
2.3 Environment piece
The environment assignment challenges students to
combine spatial elements from multiple photographic
sources into one cohesive environment while considering
scale, perspective and light logic (Figure 1). Scientific visual
communication often requires artists to illustrate a space
that does not exist in the way that we, as humans comprehend space. The inside of the human body or tissue at a
cellular level are examples of this type of space. There is no
visible light to create a perceivable volume or form, no truly
definable color to differentiate a cell from its environment.
Therefore, in order to clearly communicate a process at this
level an artist must invent color and light logic based on the
rules of the natural world.
2.4 Self-portrait
The self-portrait assignment allows students to be
creative while expressing aspects of themselves (Figure 1).
Requirements include working with a limited color palette
and creating the illusion of texture all while maintaining
control of organized layers in Photoshop. This results in
interesting combinations of realism, abstraction and surrealism. The ability to create the illusion of a wide range of
textures is important for creating a dynamic image, especially if a limited color palette is required and the artist must
rely on textures to increase readability of objects and space.
Both the environment and self-portrait assignments allow
the students to be creative and decide on what specific effects, textures, exaggerated colors or imaginative forms they
wish to create. These techniques are important for students
to master so that they may create clear and useful scientific
illustrations. As many students come in apprehensive about
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Figure 1. Examples of work representing elements of design, still life, environment, and self-portrait. These were pieces
done strictly for class assignments, not for any other purpose in advertising or promotion. All work is property of the
VISTA Center of Louisiana Tech University.

Figure 2. Examples of various orbs created by different students that demonstrate the concepts of texture, shading, and
light source taught throughout the course.

Figure 3. Students receive initial instruction from client (far left) and then have an opportunity to visit the research lab or
clinical settings (not pictured).
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the use of technology in art, these assignments develop
a strong set of skills in digital painting while keeping the
students engaged and gaining confidence leading up to the
final client-based project.
2.5 Orbs
In addition to class projects, students are required to
create an orb weekly. Orbs are required to have a believable
texture and form and must include a digital painting technique covered during the course. The orbs reinforce digital
painting techniques while allowing students to explore a
wide range of styles and subject matter (see Figure 2).
2.6 Scientific illustration
The final assignment requires students to demonstrate
the culmination of the skill sets learned earlier in the course.
A professional scientist or health care professional is invited
to participate in the class as a client. The client presents the
class with a scientific concept that they need to communicate to a general audience. The client meets with students
regularly to provide feedback in order to achieve an accurate
representation of their topic and effective communication
with their audience. This final assignment gives students
valuable real world experience working with a client while
still having a support system and mentorship (see Figure 3).

3. Results

the creation of ART 410: Advanced Digital Painting, along
with ART 415: Special Problems and ART 302: Internship.
Taken together, the number of students involved in digital
painting and scientific illustration went from 11 to nearly 60
students, a significant increase for the Studio Art program,
demonstrating the desire of students to create visuals that
have an educational and positive impact on their community
(see Table 1).
Following the success of ART 310: Digital Painting two
academic minors were established to formalize the interdisciplinary collaboration and educational experience. Minors
allow students to pursue a number of courses in a given
discipline with an individual focus. This is an ideal way to
foster and encourage interdisciplinary study as minors often
bring together students from different majors who have a
shared interest and so can approach problem solving from
their own unique academic perspective. Where the minor
in pre-medical illustration requires students to complete
courses required for entry to an MS program in medical
illustration, the minor in scientific visualization allows for
any student majoring or minoring in a scientific discipline
to take a series of art courses that provide opportunity for real-world scientific illustration and visual communication (see
Table 2). Students often enter the minor in their sophomore
year of college after they have taken some fundamental
courses in both art and science and have a better idea of
their long-term goals. Once they declare one of these two
minors, their curriculum is as follows:
•

Sophomore-level students take specialized science
courses and ART 310: Digital Painting to begin
developing digital skills and learn how to work with
a client.

The complex nature of modern society requires individuals to combine knowledge from different disciplines to solve
difficult problems and to make meaningful contributions.
For today’s students, this means learning how to combine
what they learn in different classes to meet the needs of the
modern workplace and of society as a whole. This in turn
requires faculty who can support and model that for them.
Interdisciplinary education that teaches individuals how
to integrate ideas from science and technology with visual
design and communication will thus be essential to preparing the next generation to be engaged citizens and effective
employees.

•

Junior-level students take specialized science
courses, a client internship and scientific portfolio
course to gain additional experience and build up a
professional portfolio.

•

Senior year is largely dedicated to working with
clients. Students gain valuable real world experience
and have the opportunity to have illustrations
published while still an undergraduate student.
Students continue to complete any remaining courses
and focus on an internship where they collaborate
with an academic research scientist or clinician to
illustrate critical scientific or medical information.

Over the past six years, the yearly enrollment of the class
has increased to two offerings each year enrolling over 30
undergraduates. In addition, students have returned wanting to spend more time learning the intricacies of digital
painting and engaging in client-based projects, leading to

The basic format for this internship is:

3.1 Building a curriculum and interdisciplinary faculty
team

Studies in Technology Enhanced Learning, 2(1)

•

Meet to discuss prospective projects.

•

Assess how the student’s work will contribute to a
successful initiative or goal.
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Table 1. Yearly undergraduate student enrollment in digital painting courses
20142015

20152016

20162017

20172018

20182019

20192020

20202021

ART 310 Digital Painting

11

15

22

28

32

30

34

ART 410 Advanced Digital Painting1

0

0

0

0

9

10

12

ART 415 Special Problems & ART 302
Internships1

0

1

3

5

8

11

11

Total

11

16

25

33

49

51

57

Table 2. Course Requirements for the Academic Minors offered at Louisiana Tech University
Pre-Medical Illustration

Scientific Visualization2

ART115: Design

BISC130: Biological Principles

ART115: Design

ART125: Drawing

BISC225: Human Anatomy and
Physiology

ART118: 3D Design

ART220: Painting
ART225: Figure Drawing
ART302: Studio Art Internship
ART310: Digital Painting
ART449 Scientific Portfolio
3 credit hours of ART Elective

BISC226: Human Anatomy and
Physiology Lab
BISC227: Human Anatomy and
Physiology II

ART125: Drawing
ART302: Studio Art Internship
ART310: Digital Painting OR
ART392: Digital Fabrication

BISC228: Human Anatomy and
Physiology II Lab

ART495: Scientific Visualization
Portfolio

BISC315: Cell Biology

9 Credit hours of Art Electives

BISC411: Developmental Biology
BISC422: Molecular Biology
3 credit hours of BISC Elective
•

Establish a plan for undertaking a project.

•

Incorporate feedback and visit regularly with VISTA
Center staff who represent both art and science to
receive feedback prior to approaching the client.

•

Meet regularly with client to review initial sketches
and more polished pieces.

•

Produce final work in format requested by client.

1 Advanced Digital Painting, Special Problems, and Internship Courses
all focus on offering students additional training in digital painting
and client-based experience to further develop specific skills. These
classes are tailored to focus on the individual student’s goals and
interests.
2 Requires a minor or major in a scientific discipline
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3.2 An example of effective community-based collaborations
For the project described below, students worked with
the local non-profit Lincoln Health Foundation (2018a)
to produce image-intensive communication materials for
members of the community. The specific audience was the
Parish’s undereducated, indigent communities – a population
that often cannot readily rely on text-based resources for
information due to language barriers and lack of scientific or
health literacy. In some cases, it is children or grandchildren
accompanying family members to the doctor’s office and
so materials need to be directed towards an audience that
ranges in age, education, and knowledge of the English language. Specifically, based on the 2017-2018 annual report
for the Lincoln Parish Health Hut, the majority of patients
are employed (53%), female (61%), over 40 years of age
(63%), who are uninsured (64%). Approximately 14% of the
Studies in Technology Enhanced Learning, 2(1)
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patients do not speak English and so require an interpreter
to ensure proper communication. Additionally, while almost
88% of the residents of the Parish have a high school degree
or higher, 14% of the population still lack basic prose
literacy skills (Lincoln Health Foundation, 2018b; US Census
Bureau, 2018). As a result, there is a continual need for
materials that can provide information via methods other
than text alone.
3.2.1 The client
The Lincoln Health Foundation is a non-profit foundation
established on July 18, 1996 to “improve health care and
outcomes for residents of the area” (Lincoln Health Foundation, 2018a). The Foundation is supported by investment
interests generated following the sale of Lincoln General
Hospital in 1996. A core aspect of this mission involves providing residents of the Parish with informational materials
designed to promote healthy lifestyles or engage in different
health-related activities. For example, a consistent concern
for the citizens of this region is obesity and obesity-related
risks including diabetes, heart disease, stroke, and diet.
Some of the factors contributing to this need include sedentary lifestyle, health literacy, access to transportation, and
socioeconomic status (Lincoln Health Foundation, 2018a).
The Foundation, in turn, tries to provide materials that can
help residents address such factors and engage in practices
to address such factors. Additionally, the Foundation provides grants to a number of organization and funds various
projects to address these health-related concerns. These

activities have led to the development of a partnership with
Louisiana Tech University in order to better enhance patient
education and access to information. The project described
here represents one of these partnerships.
3.2.2 Student internship requirements
Over the course of a 10-week academic quarter, students
were required to:
•

Conduct research on the communication expectations and preferences of the target audience.

•

Identify methods for sharing information on sensitive
health issues with this community.

•

Develop image-based brochures, website content,
and illustrations to convey health information to
these populations.

Through this internship, students engaged with the
population for which they were designing materials. This
process allowed them to collaborate with the community
partner in order to produce work that effectively met the
needs of all involved parties. Moreover, students did so in a
way that taught them how to apply classroom concepts in
various real-world scenarios and learned how to use their
educational expertise to participate in and contribute to
local communities. The final materials the students produced
included illustrations depicting the health complications
associated with diabetes, stroke, and related consequences
of metabolic disease (see Figure 4).

Figure 4. Examples of student work created for the Lincoln Health Foundation and the free clinic in Lincoln Parish.
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In creating this content for the Lincoln Health Foundation, the participants created a model for how community
health organizations, educators, and students can collaborate to develop informational products for specific local
communities. In addition, the students learned a number of
skills that they can apply beyond this particular assignment
including:
•

Project planning.

•

Project management.

•

User research.

•

Product development.

•

Product planning.

•

Illustration as a form of communication.

•

Understanding audience.

•

Crossing language and cultural barriers.

4. Conclusion
4.1 Model for student-client community internships
Over the past five years, the VISTA Center has worked
with over 100 students to complete 36 Student-Client
internship projects in scientific visual communication. These
collaborations have demonstrated to the University, the
community client, and students that there is a need for these
types of partnerships and experiential learning opportunities
that have a significant impact on improving conditions for
local citizens. The mutually beneficial aspect of the project
allows both entities to be actively engaged striving for a
final product that helps the patient population who is being
served by the community partner.
From these experiences, a plan for future project-based
learning opportunities has been created with the following
steps (see Figure 5):
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•

Initial meeting between faculty and client.

•

Description of project and goals to students.

•

Initial projects completed by students and presented
to client to receive feedback.

•

Regular assignments for students, evaluated by
faculty, and presented to client.

•

Final presentation of work to client at completion of
academic period.

•

Faculty and client assess next step and future needs
for implementation in another internship or course
offering.

4.2 Additional opportunities to teach visual literacy to
college students
The model for a formal course and internships allows
students to delve deeper into scientific visual communication and helps them to develop a portfolio for use in their
careers. As most college students do not pursue this type of
career path, but are still interested in and, in many cases,
require a background and skillset in visual literacy, the
VISTA Center has begun offering workshops to aid professors
in teaching visual communication and literacy to students
across disciplines (Iwasa, 2016; Nayak & Iwasa, 2019;
Watson & Lom, 2008).
One area where there is a significant gap in visual
literacy is in the design of posters for scientific meetings.
Students in the sciences are rarely trained in elements of
design, but rely on visuals for presenting their research
to colleagues, peers, and the media. Through a series of
90-minute meetings once a week over the course of 8 weeks,
students in the sciences are taught how to generate a poster
for a scientific presentation of their research. The first two
weeks provide students with a foundation of design and
color theory. On the third week, students review and apply
learned concepts to visually dissect already completed
scientific posters. Weeks four and five are used to review
drafts of individual student poster design and color layout.
After a layout is approved, a revised layout is then presented
to the faculty mentors of individual students to provide
additional feedback. During weeks six and seven, students
continue to work on the content and design of their posters.
Students are also asked to provide critical feedback of their
classmates’ posters and provide suggestions for improvement. Completed posters are critiqued by a group of faculty
and students on week eight. This series of workshops has
been offered two years in a row to a group of eight biology
students who have all presented with greater confidence in
their design and ability to communicate their research.
Not all courses can allot this amount of time to visual
literacy and so a single 90-minute workshop can still provide
instruction on color and design theory and also lead a
discussion where these lessons are applied to previously
completed posters. Such workshops are currently being
developed by the VISTA Center for students participating in
the University’s annual Undergraduate Research Symposium.
4.3 Teaching visual communication at the Middle and
High School level
Today, more than maybe ever before, there are readily
available examples of how visuals communicate critical
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Figure 5. Proposed model for implementing internships. By initially assessing the problem and needs of the client (Problem), the student may begin to research and collaborate with the client to create preliminary drafts (Process). Images are
then evaluated by the client (Prototype), tested in the population (Performance), and finally provided in print and/or
electronic form to the client for future dissemination (Provide).

health information. It is important that students of all ages
recognize this, understand it, and find opportunity for
themselves in the area of visual communication. Early on,
the VISTA Center recognized the need to share the integration of art and science with younger students so that if they
were interested in the arts, they remained engaged, rather
than feeling like they had to make a choice and pursue a
more traditional career path. A goal of the VISTA Center is
to show students that there are careers that value science,
research, medicine, and artistry. The VISTA Center began
this initiative through the creation of children’s books about
individuals and topics in science (see Figure 6). As part of
the distribution of these books, the VISTA Center faculty and
students were invited to participate in summer camps to
show children ranging from 8-18 years of age the value and
opportunity for combining art and science.
Through these activities, a model has been developed
to introduce students to basic drawing techniques, review
a relatable area of science, and work with them to generate
Studies in Technology Enhanced Learning, 2(1)

illustration for use in their own classroom or that of a local
school (see Figure 7). With these events, the interest is not
in how well a student can draw but in showing them that
through visuals they can effectively communicate an idea.
That by drawing viruses, a faucet, or a mask they are each
contributing a visual element that enhances an audience’s
understanding, as well as their own.
For the past year, these camps and workshops have been
offered remotely and so now are easily available to offer
wherever there are interested students. The model will
continue to apply to in-person camps and workshops that
depending on amount of time allotted includes:
•

Lessons in basic drawing including sketching techniques and practice with an object.

•

Review and discussion of a topic in science or
medicine that is relevant and of interest to the group
of students; most recently this has been related to
Covid-19.
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•

Instruction in how to create visuals from text.

•

Breakout rooms to work through smaller, more
specific pieces of a text to create individual illustrated elements.

•

Submission of individual elements for coloring and
compilation by faculty instructors (this may vary
depending on time allowed and skill of participants).

Figure 6. The Journey of a Stem Cell was written by a graduate student in the Molecular Science and Nanotechnology
Master’s degree program and illustrated by an undergraduate double majoring in studio art and graphic design. Examples of the pages show the use of color, visuals, and text to communicate the role of stem cells in the human body.

Figure 7. Sketch created by high school students in a Louisiana GEAR UP summer program resulted in the combined color
images shown. This type of exercise has been repeated with a second group of ~20 middle school students with plans to
continue workshops in the future.
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Over the past six years, the VISTA Center at Louisiana
Tech University has evolved to be an example of interdisciplinary experiential learning that engages students across
campus with members of the local and state community.
What began as a single offering of a digital painting class
quickly grew to two academic minors and a University
Center, demonstrating the desire that students, faculty, and
administrators have for this type of educational experience
and the value that visuals have in enhancing communication. The courses have raised the profile of art on campus,
has brought art into more classrooms, and has directly
affected the community. Before the creation of these courses,
the Studio Art Program was struggling to stabilize student
enrollment numbers and avoid being a low completer
program. Over the past three years the Studio Art program
has begun to grow and has seen a 23% increase in student
numbers. The development of courses and curricula provides
a model for others to follow so that more resources like
those offered through Louisiana Tech may be available in
other communities. As the VISTA Center is still relatively
new there have not yet been enough students go through the
program to determine outcomes. Over time, students who
participate in VISTA internships as well as those students
who participate in outreach internships will be followed in
order to determine the effectiveness of our model in recruiting students to interdisciplinary programs. In addition,
we will continue to track the impact that community-based
projects have on the overall health of our parish and regions
where clients are located.

References
Amidon, T. R., Nielsen, A. C., Pflugfelder, E. H., Richards,
D. P., & Stephens, S. H. (2021). Visual Risk Literacy in
“Flatten the Curve” COVID-19 Visualizations. Journal of
Business and Technical Communication, 35(1), 101–109.
https://doi.org/10.1177/1050651920963439
Avgerinou, M., & Ericson, J. (1997). A Review of the
Concept of Visual Literacy. British Journal of Educational
Technology, 28(4), 280–291. https://doi.org/https://doi.
org/10.1111/1467-8535.00035
Bradford, W. C., Fellow, J. S. G., & Fellow, D. (2004).
Reaching the Visual Learner: Teaching Property through
Art. The Law Teacher, 11.
de la Fuente, J., Bedia, J., & Gortázar, C. (2020). Visual
communication and learning from COVID-19 to
advance preparedness for pandemics. Exploration of
Medicine, 1(4), 244–247. https://doi.org/10.37349/
emed.2020.00016
Studies in Technology Enhanced Learning, 2(1)

Debes, J. L. (1969). The Loom of Visual Literacy--An Overview. Adiovisual Instr, 14(8), 25–27.
Doak, Cecilia Conrath, Leonard G. Doak, and J. H. R.
(1996). Teaching Patients with Low Literacy Skills.
Hamaguchi, R., Nematollahi, S., & Minter, D. J. (2020).
Picture of a pandemic: Visual aids in the COVID-19
crisis. Journal of Public Health (United Kingdom), 42(3),
483–485. https://doi.org/10.1093/pubmed/fdaa080
Iwasa, J. H. (2016). The Scientist as Illustrator. Trends in
Immunology, 37(4), 247–250. https://doi.org/10.1016/j.
it.2016.02.002
Kearns, C. (2015). Prescription play: A primer on innovative
use of video games technology in healthcare. Journal of
Visual Communication in Medicine, 38(3–4), 152–163.
https://doi.org/10.3109/17453054.2015.1100981
Kostelnick, C. (2003). Shaping Information: The Rhetoric of
Visual Conventions (1st ed.). Southern Illinois University
Press.
Lincoln Health Foundation. (2018a). Annual Report July
2017-June 2018 2017-18 Visits by Quarter.
Lincoln Health Foundation. (2018b). Lincoln Health Foundation. Retrieved January 2, 2021, from http://www.
lincolnhealth.com/
Lipkus, I. M. (2007). Numeric, verbal, and visual formats
of conveying health risks: Suggested best practices and
future recommendations. Medical Decision Making, 27(5),
696–713. https://doi.org/10.1177/0272989X07307271
Nayak, S., & Iwasa, J. H. (2019). Preparing scientists for a
visual future. EMBO Reports, 20(11), 1–7. https://doi.
org/10.15252/embr.201949347
Saraiva, I., & Ferreira, C. (2021). The Impact of Visual Communication in COVID-19’s Prevention and Risk Mitigation
BT - Advances in Design and Digital Communication (N.
Martins & D. Brandão, Eds.). Cham: Springer International Publishing.
Shankar, J. (2003). Patients’ memory for medical information [3]. Journal of the Royal Society of Medicine, 96(10),
520. https://doi.org/10.1258/jrsm.96.10.520

107

Developing curriculum for teaching scientific visual communication
https://doi.org/10.21428/8c225f6e.d4c211f1

US Census Bureau. (n.d.). Census. Retrieved November 30,
2018, from https://www.census.gov/quickfacts/lincolnparishlouisiana
Watson, Fiona L, Lom, B. (2008). More than a Picture:
Helping Undergraduates Learn to Communicate through

108

Scientific Images. CBE-Life Sciences Education, 7, 27–35.
https://doi.org/10.1187/cbe.07
Williams, M. V., Davis, T., Parker, R. M., & Weiss, B. D.
(2002). The role of health literacy in patient-physician
communication. Family Medicine, 34(5), 383–389.
https://doi.org/10.1007/s00129-010-2581-x

Studies in Technology Enhanced Learning, 2(1)

Newman and Bustamante (2022)

https://doi.org/10.21428/8c225f6e.d4c211f1

Acknowledgements
We would like to thank the America Society for Cell Biology (ASCB) Compass Outreach
and Louisiana GEAR UP for funding outreach activities described in this manuscript. We
would also like to thank the Lincoln Health Foundation and The Health Hut for being a
long-standing partnership. The VISTA Center at Louisiana Tech University retains ownership and all copyrights to the illustrations and images provided in the paper.

About the authors
Jamie Newman
Dr. Jamie Newman is an Associate Professor in the School of Biological Sciences and
Co-Director of the VISTA Center at Louisiana Tech University. As a molecular biologist, she
brings an expertise in biomedical research to the interdisciplinary academic center.
Email: jjnewman@latech.edu

ORCID: 0000-0002-1537-350X

Twitter: @NewmanLATech
Nicholas Bustamante
Professor Nicholas Bustamante is a Professor in the School of Design and Co-Director of
the VISTA Center at Louisiana Tech University. As a digital painter, he oversees the development of design and digital course content related to the two academic minors that the
VISTA Center oversees.
Email: nbustama@latech.edu

Twitter: @latechvista

Open Access (CC BY 4.0)

© 2020 The Authors. This article is distributed under Creative Commons Attribution 4.0 International licence.
You are free to
•

Share — copy and redistribute the material in any medium or format

•

Adapt — remix, transform, and build upon the material for any purpose, even commercially.

Under the following terms:
•

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You
may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

•

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from
doing anything the license permits.

The full licence conditions are available at: https://creativecommons.org/licenses/by/4.0/
Studies in Technology Enhanced Learning, 2(1)

109

110

Studies in Technology Enhanced Learning, 2(1)

Studies in Technology Enhanced Learning
Journal homepage: stel.pubpub.org
Article type
Full paper, double-blind
peer review.

Publication history
Received: 22 April 2021. Revised: 05 December 2021.
Accepted: 06 December 2021. Online: 11 April 2022.

Cover image
Mart Production
via Pexels.

Special issue Visual literacies and visual technologies for teaching, learning and inclusion | More at https://doi.org/10.21428/8c225f6e.bf2afe2e

Multimodality in medical education: Perspectives
on medical shadowing from an experiential learning
curriculum
Rachid Bendriss

Premedical Education, Weill Cornell Medicine-Qatar, Education City, Qatar

Keywords
premedical education; multimodality; medical shadowing
programmes; visual imagery;
experiential learning
Citation
Bendriss, R. (2022). Multimodality
in medical education: Perspectives on medical shadowing from
an experiential learning curriculum. Studies in Technology
Enhanced Learning, 2(1), 111-128.
https://doi.org/
10.21428/8c225f6e.304da1f8

Abstract

When undergraduate students join a premedical programme, they enrol in basic
sciences with the rare opportunity to engage in clinical activities. One way to
overcome this is a medical shadowing programme aimed at introducing students to
important aspects in building their professional identity as future doctors: emotional
intelligence and empathy, professionalism, teamwork, and leadership in medicine.
As medical shadowing involves students’ constant engagement with various material
artefacts in a clinical setting, it makes sense to apply methods that include artefacts,
such as multimodal and visual semiotics. Using an inquiry graphics analytical
framework inspired by Peircean semiotics, this paper argues for the integration of
multimodality in undergraduate medical experiential learning, a scarcely researched
area in medical education. Using a case study methodology, this study reports
on an analysis of students’ visual representations of the intended learning goals
and the applicability of visual artefacts as a tool for reflection on their shadowing
experience. This research fills a gap in the literature on the role of multimodality,
particularly visual imagery, in fostering new ideas that promote professional identity
in medicine. Using data collected from 15 premedical students’ written reflections on
their shadowing experience, the study results show students’ heightened awareness
of physician attributes and their role in socializing premedical students early in
their medical profession. The research findings would benefit premedical education
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leaders, instructional designers, and curriculum developers
and inspire medical educators to embrace multimodality in
teaching, learning, and assessment.

1. Introduction
A common indispensable practice in medical schools
is clinical training for students under the supervision of licensed physicians. However, premedical students enrolled in
six-year medical programmes are immersed in basic sciences
with the rare opportunity to shadow physicians early in their
education to begin their process of socialization to the field
of medicine.
This lack of experiential education sometimes leads
to students feeling demotivated and disengaged from
the learning process. However, an experiential learning
(EL) curriculum can overcome this challenge through the
provision of learning opportunities, such as mentoring
programmes, physician shadowing activities, and doctor-patient observations in healthcare facilities. This study reports
on premedical students’ experiences in a medical shadowing
programme aimed at introducing students to four important
aspects in building their professional identity as future
doctors: emotional intelligence and empathy, professionalism, teamwork, and leadership in medicine. Using an inquiry
graphics (IG) approach (Lacković, 2018), this paper argues
for the importance of incorporating a doctor/mentor-student/mentee shadowing programme in undergraduate
medical education to expose premedical students at an early
stage to the community of medical practice.
Based on an IG methodology, this study collects qualitative data from a group of premedical students participating
in an EL programme. The results of this study would benefit
premedical education leaders, instructional designers,
and curriculum developers and inspire medical educators
to adopt an innovative EL programme and integrate
multimodality in teaching, learning, and assessment. The
following sections will critically appraise the available
literature, describe the methodology and the method used to
collect data, and discuss the data analysis in the light of the
adopted theoretical framework.

2. Medical shadowing, experiential learning,
and multimodality in medical education
This section critically analyses the available literature
pertaining to the topic under investigation and focuses
on three main areas: medical shadowing as EL, student
112

experience with EL, and multimodality in medical education.
Google Scholar was used to search the literature as its
scope allows a wider coverage of resources than a specific
database. Keywords and search terms included: “medical
education”; “experiential learning”; multimodality; “graphic
inquiry”; “premedical student”; “student experience”. Results
varied between 9000 to 1 result based on the combination
of keywords, Boolean operators, and filters added. However,
most of the results were broad in their scope, which required
the researcher to only keep highly relevant resources as the
study required a focused approach that would allow a clear
understanding of the investigated topic.
2.1 Medical shadowing as experiential learning
In medical education, EL has served many purposes,
such as developing students’ health literacy skills, expanding
their knowledge through observation, and improving their
communication skills. According to Brookfield (1983), EL
can be used in two different ways: the first one is setting up
training programmes that are sponsored by an institution,
while the second one is “education that occurs as a direct
participation in the events of life” (Houle, 1980, p. 221).
In this study, we refer to EL as a training programme that
was set up to provide students with the “chance to acquire
and apply knowledge, skills and feelings in an immediate
and relevant setting” (Smith, 2010). Hence, using EL theory
frames this medical shadowing programme as a pedagogical
practice that contributes to learners’ increased motivation
and engagement.
Shadowing is a form of EL related to knowledge production methods used in internships, community service learning, and adult learning theory. In the late 1960s, Carl Rogers
founded the EL theory based on the social learning theory in
which the learners are keen to be involved in an activity that
stimulates their cognitive and affective perspectives, thereby
influencing their experience and meaning making (Hedin,
2010). Later, Kolb developed the EL theory by examining
the four stages of the learning process: concrete experience,
observation and reflection, abstract conceptualisation, and
active experimentation (Dunn, 2002). These stages are
usually “represented as a circular movement” or “as a spiral”
(Smith, 2010). However, Kolb’s model was criticised for
different reasons. For instance, it cannot be applied to other
learning situations that involve memorisation (Jarvis, 1994);
it fails to give sufficient attention to the reflection process
(Boud et al., 1985); it does not take into consideration the
cultural context (Anderson, 1988); and most of all, the idea
of moving from one stage to the other “is too simplistic” and
does not correspond to reality since a number of processes
can happen at once and some stages can be jumped. MoreStudies in Technology Enhanced Learning, 2(1)
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over, Menaker, et al. (2006) described EL as an activity for
learners to reflect on their experience and make decisions
based on the results of their reflection and first-hand
experience.
EL has been incorporated in medical education for many
years and serves many purposes. Some of these purposes
have been discussed in the literature, and can be summarized as follows (Goldstein et al., 2014; Koponen et al.,
2012; Stepien & Baernstein, 2006):
•

develop students’ health literacy skills by experiencing medical conditions in a real-life setting;

•

expand students’ knowledge by observing and
inquiring about health issues and conditions;

•

improve their communication skills by engaging in
discussions and sharing knowledge;

•

develop an understanding of doctor-patient relationships by establishing clear communication paths and
expressing empathy towards society;

•

participate in community service to develop a sense
of belonging and a compassionate approach to
medicine and the art of healing.

Therefore, it is important to provide premedical students
with the opportunity to recognize the weight of the commitment to being a medical student and later a physician.
Through shadowing, students can observe the physicians’
roles, their interactions with patients, communication with
other healthcare providers, and the level of decision-making (Wang et al., 2015). Although students have already
committed themselves to the study of medicine, shadowing
might also influence their decision in pursuing a particular
specialty (Kitsis, 2011). This decision-making process can be
regarded as a precursor to premedical students’ professional
identity formation.
2.2 Student experience with experiential learning
Developing a professional identity necessitates an immersion in an authentic medical environment early in students’
undergraduate education, such as during their premedical
years. Hence, it is critical to afford premedical students
opportunities in the curriculum to engage in the profession
through medical role modelling, mentoring, and shadowing.
This ‘enculturation’, as described by Goldstein et al. (2014),
occurs through students shadowing physicians and reflecting
on their experiences in the clinical field.

Studies in Technology Enhanced Learning, 2(1)

The formation of medical professional identity consists
of three core integrated areas: professionalism, psychosocial
identity development, and formation (Holden et al., 2012).
However, professional identity necessitates first an understanding of professionalism, which Goldstein et al. (2014)
argue is essential in medicine. According to the Charter on
Medical Professionalism, professionalism is expected from
healthcare providers in order to “promote justice in the
health care system, including the fair distribution of health
care resources. Physicians should work actively to eliminate
discrimination in health care, whether based on race, gender,
socioeconomic status, ethnicity, religion, or any other social
category” (ABIM Foundation, 2002, p. 244). Therefore, to
develop professional identity, exposure to role models should
start as early as possible “before, and not after, students
enter medical school” (Goldstein et al., 2014, p. 498). Thus,
establishing a shadowing programme can play a critical role
in the development of premedical students’ professional
identity at the outset of their premedical education.
In addition to forming a professional identity, a shadowing experience exposes students to significant leadership attributes requisite for an effective performance in
healthcare organizations. A solid academic background and
technical abilities are insufficient for optimal performance;
consequently, medical students need to grow their leadership
skills early (Warren & Carnall, 2011), and these skills should
be embedded into the curriculum. For instance, when the
Academy of Medical Royal Colleges (2010) and the NHS
Institute for Innovation and Improvement established the
Medical Leadership Competency Framework, they clearly
emphasized incorporating medical leadership skills into undergraduate and postgraduate programmes. Other attributes
that go hand in hand with leadership are teamwork and
collaboration. In a study by Block et al. (2018), premedical
students who participated in a shadowing programme
recognized the complexity of the healthcare system, especially the importance of teamwork and collaboration among
healthcare teams, as the most important approach to patient
care.
2.3 Multimodality in medical education
Nevertheless, despite the obvious competencies medical
students acquire, few premedical students benefit from clinical experience and need to wait until they progress beyond
the basic sciences curricula. To fill this gap, undergraduate
students resort to multiple alternative modalities, such as
popular media shows on television or the web, but this exposure does not reflect a real image of patient interactions,
the challenges physicians encounter, and the responsibilities
they assume on a daily basis (Wang et al., 2015). While
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multimodality learning is helpful in engaging 21st century
learners (Jewitt, 2005), medical education needs to embrace
these multimodalities for an optimal real-world learning
experience.
By incorporating multimodal methods, EL can afford
learners an opportunity to derive rich meaning from their
shadowing experience. This rich blend can help students understand the requirements of a specific professional domain
and facilitate their career decision-making (Baker-Loges &
Duckworth, 1991).
Multimodality is indeed a student-centred approach in
which students are actively involved in selecting and using
the most relevant resources for their learning needs (Mayer,
2001). Multimodality integrates different visual, textual, and
verbal representations for an enhanced learning experience
and “provide[s] different types of resources to the student
for stimulating learning in meaningful ways within and
across disciplines” (Papageorgiou & Lameras, 2017, p. 133).
In addition, multimodality includes an array of representations from oral and written language, visual, gestural, tactile
and spatial (Cope & Kalantzis, 2009), which in turn affects
the learning approach positively.
In a recent effort aimed at integrating visual art into
medicine, medical students are trained in narrative medicine
not only through readings but also through the use of
images and visual artefacts that develop students’ cognitive
and emotional aptitudes (Helle, 2011). However, more
methodological attention is given to literary texts than
visual or graphic analysis of imagery forms of expression in
premedical education. Therefore, to investigate the role of
a multimodal teaching and learning approach in medical
shadowing, students’ reflections on their shadowing experience through the use of images or drawings were collected.
2.4 Research gap
This paper fills this lacuna in the literature on the student
experience, particularly in the area of the premedical student
shadowing experience by: (i) applying an IG analysis as a
method of reflection on medical shadowing in relation to the
intended EL goals and (ii) analyzing students’ reflections on
their visual representations of their EL outcomes: emotional
intelligence and empathy, professionalism, teamwork, and
leadership. This study contributes to the area of research
on undergraduate medical education utilizing a novel IG
(Lacković, 2018) analytical approach in a study that investigated the visual representation of effective medical doctors’
attributes through student posters containing photographs,
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and drawings created at the completion of their medical
shadowing programme at a large hospital in Qatar.
2.5 Research questions
•

Overarching Research Question: What are
first-year students’ reported experiences of a medical
shadowing programme at a U.S. medical college
in Qatar, and what do their opinions suggest about
professional identity formation?

•

RQ1: What are the students’ perceptions of a graphic
artefact (photograph/drawing) representing the
intended learning outcomes of the experiential
learning programme: professionalism, emotional
intelligence and empathy, teamwork, and leadership?

•

RQ2: How do students interpret the elements of
medical practice they identify and reflect on in relation to the intended outcomes of the programme?

3. Theoretical framework
The advantage of using multimodal teaching-learning
methods through EL lies in providing a well-rounded
experience in which textual, aural, linguistic, spatial and
visual resources are used to meet the needs of students with
diverse learning preferences (Mayer, 2001; Papageorgiou
& Lameras, 2017; Cope & Kalantzis, 2009). Multimodality
has been incorporated in this study by requiring participants
to use an artefact, in this case a photograph or a drawing,
to illustrate and reflect on their EL journey. Inspired by EL
theory, this study is framed by the following four stages of
the learning process identified by Kolb (1984 cited in Dunn,
2002): concrete experience, observation and reflection, abstract
conceptualisation, and active experimentation. The first three
stages – concrete experience, observation and reflection, and
abstract conceptualization - will be used to analyse the results
and draw the appropriate conclusions.

4. Research design
For the EL project, I decided to incorporate the use of
visuals as a tool to enrich the teaching and learning experience. Since this method has not been used before in such a
context, students were given detailed instructions towards
completing their final project by:
•

using a photograph or a drawing that represents the
topic they were most interested in,

•

applying the IG analysis to the image or drawing by
describing the elements of the picture, denotation,
and connotation,
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•

writing a narrative text that summarises and articulates their reflections.

Students’ work resulted in 13 artefacts and reflections:
a visual artefact (photograph or drawing) followed by a
narrative text that analyses the visual artefact and links it to
one of the four main topics of the EL project.
To perform the IG analysis, this study follows Peirce’s
(1991) semiotic system that depicts three components:
•

Representamen (R): refers to the sign (Ma, 2014), in
this case the image elements and the space and time
in which the picture was taken, or the drawing was
produced (Lacković, 2018).

•

Object (O): is what the sign signals to, “something
that happened and was [captured] at one point in
the past. It manifests meaning via an interpreter”
(Lacković, 2018).

•

Interpretant (I): refers to the meaning of the sign, it
“relates to and mediates between the representamen
and the semiotic object [in order to bring the]
interrelation between them” (Merrell, 2001, p. 28).

These three components cannot be separated and should
be analysed in relation to each other (Lacković, 2018).
However, due to the focus of this study, the limited time
frame, and the richness of data collected, the unit of analysis

for this study will be students’ reflections on their EL project
that were represented through the use of narrative reflections.
The approved study information sheet and ethical consent forms were shared with the students who participated
in this study prior to starting the data collection. Out of 16
students enrolled in the course, 15 agreed to participate in
the study.
A qualitative approach to data collection was undertaken in this study. Qualitative data consisted of students’
reflections on their EL experience using a photograph or a
drawing artefact that represents one of the four themes that
were chosen for students to read prior to their visits and to
guide their weekly discussions. Students’ reflections were
uploaded in NVivo, a software used to analyse qualitative
and mixed-methods data (www.qsrinternational.com/nvivo),
and relevant text was coded using nodes, or trends in
students’ responses, that can help identify themes to be later
analysed in light of the topic, the theoretical framework, and
the literature review.

5. Findings
Students’ reflections on their final EL project resulted in
13 IG analyses. Table 1 summarizes the results.

Table 1. Students’ reflections on their IG divided by themes
Students’ Main Themes

Students’ Reflections on their Inquiry Graphics

S1 Teamwork

Teamwork is an aspect that is beneficial for any organization. The picture
represents many essential characteristics. As Cook and Brunton (2018) stated in
their article, when diversity is present in the team, it will result in the improvement
of team management and productivity. Relating to the hospital visits and the
picture, I realized that the team that works there is multinational. There is a massive
demand for the hospital from the international patients with different cultures and
standards. Surprisingly, at the hospital I found that when a healthcare worker is
absent, the schedule was packed with patients and difficult to manage. Pfaff and
Huddleston’s (2003) article shows the deficiencies of teamwork when stating that
teamwork can have disadvantages toward the individual’s idea of all parts of the
field. In the picture, doctors and other healthcare workers are passionate and happy.
The postures and smiles show their professionalism and chemistry in the team.
The unified uniform shows professionalism. At first, I did not think of the uniform
as an important element; however, I came to the conclusion that it aids workers
in differentiating between each other and patients, which increases efficiency and
professionalism.

A team of 10 professional healthcare workers after performing a
daytime surgery at hospital. The
bed is placed in the middle of
the picture as it serves the main
purpose of the picture, which is
surgery. The group looks happy and
proud of their workspace.
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Students’ Main Themes

Students’ Reflections on their Inquiry Graphics

S2 Empathy

Empathy means a lot to me as I observed it first-hand in the EL program. What
struck me the most was how empathy from the doctor affected the patient. We read
a lot about how empathy makes the patient feel better, but I doubted it a bit. It
was hard for me to believe that the patient knows how the doctor feels. I thought
the benefits of empathy were limited to the doctor and that doctors would provide
better care if they were able to empathize with the patients. What I found out after
the visits was that the patients are able to sense if the doctor is empathizing with
them or not, and it reflects on the patient’s mood.

Picture not reproduced due to
copyright issues
This is a picture that shows an
Interaction between the doctor and
patient. The doctor is holding the
patient’s hand for reassurance and
to comfort the patient. The doctor
is probably delivering bad news and
held the patient’s hand to comfort
them.

S3 & S4 Teamwork, Empathy
and Communication Barrier
Students 3 and 4 shadowed as a
pair and collaborated on the image
connotations.

Source: Student Picture
One male medical student (left)
and two female nurses (right) are
paying attention to the physician’s
(center) explanation. The female
physician is using a pen to explain
the ultrasound scans shown on
the portable desktop screen. The
medical student and the nurses
are focusing on the explanation
provided by the physician.
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Patient-Doctor Relationship
I realized through the visits that first-time patients were very uncomfortable and
crying all the time, which often made it harder for the doctor to examine them.
However, returning patients were fine and very happy to see the doctor. This goes
to show how important maintaining a good patient-doctor relationship is because it
makes it easier and more efficient for both the doctor and the patient. One moment
that really showed me how important this relationship is happened when a mother
and her daughter visited the clinic. The girl had reflux in her kidney and this case
has many procedures. After the doctor explained the different procedures and pros
and cons of each, he asked her which one she preferred, and she answered with “I
trust your choice whatever you see best.”
Collaboration and effective communication are critical aspects of healthcare professions. When doctors, nurses, and allied health professionals work together as a
team, the patient benefits from this teamwork though attentive care and empathy.
The picture embodies the importance of teamwork in medicine by representing how
the multidisciplinary team interacts and collaborates with each other. The photo
solidifies how interprofessional relations, such as teamwork, have an impact on the
educational and social atmosphere of a given profession. Furthermore, the photo is
a splendid example of how one can overcome communication barrier in medicine by
having a commonly shared goal, efforts, plans and treatments between physicians
regarding a specific patient.
During our visits to the hospital, I noticed how a successful physician has a wide
range of skills and attitudes to deal with patients. For instance, physicians use
various skills in difficult situations, such as showing empathy, responsiveness, and
patience. In addition, I realized that treating patients in a whole manner was critical
for doctors to build a strong bond between their patients. On the other hand, I also
noticed how patients felt secure and safe when their physician showed a sense of
responsibility and honesty.
The shadowing experience at the hospital is one of the most prominent experiences
that provided me with the opportunity to observe clinical multidisciplinary team
meetings and other processes firsthand. I was able to become more aware of the
challenges of the medical profession. Consequently, I came to appreciate each individual’s role in providing the maximum effective health care for each patient and
their family. Through this experience, I realized that treating patients in a holistic
manner was an essential key for doctors to build a healthier relationship with their
patients.
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Students’ Reflections on their Inquiry Graphics

S5 Emotional Intelligence

Birks and Watt’s (2007) article “Emotional intelligence and patient-centered care”
introduces readers to the importance of a patient-focused system when a patient
visits his/her doctor. Physicians have a variety of emotionally intelligent traits to
encompass, yet the most crucial quality is being understanding and comforting
toward a patient’s situation while balancing work stress. Dr. Sanoj was the last
neonatologist we shadowed, and he presented many components of professional
empathy. Not only did he care about the newborn’s health but was keen to understand the mothers’ opinions and how they were coping with the situation. The
doctor integrated his personalized way of communication with the parents’ culture,
using well-known phrases in the Arabic language to comfort the mothers. Words like
“mashallah” sparked a heartening scene between the mothers and Dr. Sanoj because
they felt like someone cared about their newborns as much as they did.

Picture not reproduced due to
copyright issues
Figure 1 depicts a mother gently
holding her child’s hand to comfort
her, yet the physician may also have
played with the child to be able to
check her progression after birth.
Physicians are required to present a
genuine and empathetic character
when dealing with their patients. In
this case, the doctor communicates
well with the mother to gain her
trust and acceptance of the treatment the doctor might prescribe.
Part of the medical care includes
the physician presenting professional and empathetic treatment.

S6 Teamwork and Professionalism
Picture not reproduced due to
copyright issues
The team is examining a mannequin as a part of their medical
training. They might have a
treatment plan as each member is
doing something in which they all
complete the task together. One
female is examining the patient;
the man on the left of the picture
is delivering important information
about the ventilator values; the
woman on the right of the picture is
pointing to the iPad; and lastly, the
man on the right is writing notes
about the patient’s situation and
might be accessing his file to read
his medical history.

An empathetic element is required within hospital teams, especially during ward
rounds, because physicians may be too preoccupied with the physical health of the
patients and forget they are also in control of the patients’ emotions; therefore,
other members of the team are responsible for such responsibilities. Psychologists at
the hospital are integrated into this team, and they cater to the needs of the mothers
and infants to ease any distress. During our shadowing experience, I noticed that
physicians who are able to emotionally understand people are more valued by parents compared with doctors who may disregard this empathetic sense of treatment,
which means people value humane characteristics more than intellectual skills.
Before the first hospital visit, I read an article on how doctors should be professional
and be on top of their work (Block et al., 2018). But, I was surprised as I saw different concepts in the real world. Doctors were professional but had a different term
to define professionalism. I noticed that they aim to put patients’ care first and then
everything else next. Doctors did not care about patients being late as the hospital is
a private hospital and doctors change their schedule for the patients’ preference.
Other visits
Nonetheless, after that visit I noticed that the doctors develop certain skills in the
department. For instance, the doctors and nurses take care of each other and cover
for whoever is busy. Moreover, the doctors discuss the medical cases to look for the
best possible treatment and through that they share knowledge. Also, doctors try
to fix a schedule through booking patients’ appointments and procedures ahead of
time to be as efficient as possible. Besides, doctors from different departments, like
the fetal department, work closely with the obstetrics department to take care of
both mother and fetus.
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S7 Emotional Intelligence

How could a small piece of meat, not even the size of one’s fist, control one’s happiness and joy, sadness and grief, anger and rage, love and devotion? Why should
outcomes of such a little blood pumper affect one’s future and career?

Source: Student Picture
A male holding a sheep’s heart in a
dissection session at the biology lab

S8 Professional Identity

Source: Student Picture
A male Doctor explaining a video of
a surgery to surrounding students
and engaging them in the art and
precision of medicine. The doctor
is teaching and trying to make
the students understand what is
happening on the screen.

118

Initially, I thought academic success was the most critical aspect in one’s medical
journey; however, after seven visits to the hospital, interacting with great scientists
and observing exceptional doctors, my opinion shifted. I was oblivious to the
different facets the medical field demanded of one to stand out. In particular, to
be emotionally intelligent, a skill many believe crucial in today’s medicine, is to be
able to relate and feel the patients’ discomfort, empathizing with their pain, treating
them as a whole. This is something I witnessed first-hand while shadowing at the
hospital in the pediatric neurology department. As the doctors interacted with
the children, they were capable of easing and absorbing their anxiety, extracting
the needed information from them without freaking them out. What I have experienced in my visits goes hand in hand with Morales’ (2014) paper, which states
that effective doctor-patient communication is directly related to the healthcare
provider’s emotional intelligence. Looking at a heart of a sheep and reflecting on my
literature review, I found myself asking: how could a small piece of meat, not even
the size of one’s fist, control one’s happiness and joy, sadness, and grief, anger and
rage, love and devotion? Why should outcomes of such a little blood pumper affect
one’s future and career? My uncertainty has a scientific basis, as many point out that
emotional intelligence is based on false beliefs and proprietary data (Birks & Watt,
2007).
Professional identity is a topic that was accentuated by my visit at the hospital as
I encountered the healthcare environment in its raw form where I recognized the
interpersonal skills in the environment as well as witnessed the medical hierarchy
present in the healthcare system. An article I have researched highlights the importance of hands-on experience in the medical field as it helps realize what’s in the
textbooks into real life interactions as well as the different aspects that students
have recognized as important such as, “attention, representation, and affiliation”
(Miller et al., 2014). This is emphasized in the picture that I have chosen to analyze
from my visit to the hospital which shows a doctor teaching us about a surgery
from an educational video online, and relating it to the patient that we have seen
minutes before then. This is significant as it shows the dedication of the attending
physician and his professional character as well as a situation in which we learned
something new that we wouldn’t have otherwise known. The picture embodies the
professional identity of the doctor. It shows that he is reinforcing his professional
identity through teaching and engaging those around him in what is happening
on the video on the screen. Professional identity requires building and developing
your character in the way that you act and present yourself to those around you and
in the medical field as well as re-establish it through teaching and learning. This
candid image symbolizes the professional character of the physician by showing him
in an environment where he is devoting his time and effort to teaching and relating
classroom studies to real life experience through the video he’s playing on the
computer at the hospital.

Studies in Technology Enhanced Learning, 2(1)

Bendriss (2022)

https://doi.org/10.21428/8c225f6e.304da1f8
Students’ Main Themes

Students’ Reflections on their Inquiry Graphics

S9 Child Advocacy

Child advocacy is crucial in medicine as it mainly contributes to the children’s
overall health. As we can observe from the previous picture, the infant is comfortable enough to reach out for the paper which is placed in the physician’s hand, and
that shows the physician’s ability to generate a suitable environment in order to
treat the patient. Advocate physicians’ main goal is similar to ordinary physicians
which is to heal the patient as a whole, and not only the disease, but advocates
concentrate specifically on the surrounding environment of the patient. They put as
much effort as they possibly can to ensure the safety and health of the patients and
their environments.

Picture not reproduced due to
copyright issues
The picture illustrates a physician
having a closed meeting with an
infant patient and her caretaker.

This experience has truly been so encouraging and motivational, because it gave me
a boost of confidence about what I aspire to be in the future. I have learned from
those six visits to the Pediatric Emergency department at the hospital that physicians
are not only doctors who prescribe medicine to sick people, but advocates who
speak up for those who are unable to. Children rely on their caretakers to provide a
healthy environment around them in order to grow and become reliable adults.
S10 Emotional Intelligence
Picture not reproduced due to
copyright issues
A picture of a patient high-fiving
a doctor with her mother close by.
Doctor has succeeded in building a
rapport. Consequently, the doctor
has gained the mother’s approval,
making the mother and the patient
comfortable with medical situations.

S11 & S12 Empathy & Language Barrier

Source: Student Drawing
Students 11 and 12 collaborated on
the drawing and reflection.
A middle-aged male doctor is
holding a baby boy in his lap. The
doctor is holding the stethoscope to

This picture accurately shows the positive effects of emotional intelligence in medicine. Specifically, we can understand that the doctor is able to control her emotions
in front of the child patient when delivering upsetting news. Also, we can determine
from the picture that the doctor is presenting a different level of emotion to the
child patient as compared to the mother as she is giving the patient a high-five. This
indicates that the doctor is being friendly to the patient, yet professional and polite
to the mother.
It can be observed in the background of the picture a number of interactive games
that denotes that the doctor chose an environment where the child is relaxed. The
brightness of the picture reflects the positive environment in the hospital. Therefore,
the positive atmosphere encourages doctors to be motivated to work hard and that
will accordingly prevent burnout. This will reflect on treating the patient as a whole
rather than the disease. This correlates with what was said in ‘association between
emotional intelligence and doctor burnout, job satisfaction and patient satisfaction’
by Weng when it was explained that those with higher emotional intelligence rates
were less likely to suffer burnout or exhaustion (Weng et al., 2011).
This image portrays the doctor-patient relationship between a pediatrician and an
infant, highlighting its nature as being compassionate. It also provides an archetypal
relationship that physicians should strive to achieve with their patients. The doctor
is engaging the baby by allowing him to play with his stethoscope, completely
breaking the stereotype that depicts doctors as being emotionless and harsh. This
supports Moscrop’s (2001) claim that empathy should not be defined as “an appropriate, controlled, professional response to the patient’s affective reaction to illness”
(p. 59) as it makes empathy seem more robotic rather than emotional. On a deeper
note, the fact that the doctor is allowing the baby to listen to his heart illustrates the
doctor’s efforts to gain the patient’s trust as he would not allow anyone to randomly
listen to his heart otherwise. Even though the patient is too young to understand
this, this action goes a long way in strengthening the bond between the doctor and
the patient. The facial expressions and body language of the doctor and the patient
convey that they are comfortable in each other’s presence, which is really important
as it melts away the border caused by the age gap between them. What can be
implied, rather than observed, from this picture is how the parents would trust
the doctor easily due to this simple action as he is making the baby feel happy and
relaxed.
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his heart for the baby to listen. The
baby is playing, thinking it is a toy,
with the other end of the stethoscope as he does not know what to
do with it. Both the doctor and the
baby are smiling indicating they are
enjoying their encounter.

During our visits to the hospital, we were assigned to shadow the doctors in the
Neonatal Intensive Care Unit (NICU) and the Obstetrics (OB) clinic. Through following the doctors, listening to what they say and carefully observing what they do, we
were able to see their interactions with their patients and how they empathized with
them. We related this to when Moscrop (2001) stated that some doctors preferred
to show empathetic remarks rather than truly empathizing with their patients. The
doctors we shadowed at the hospital proved to us that not all doctors find the easy
way out by sticking to the “kindly word, the cheerful greeting [and] the sympathetic
look” (Moscrop, 2001, p. 60). The way the doctors held the babies compassionately
in their arms and even talked to them conveys that they are truly empathizing as
it is extremely hard to pretend to care this much. What we witnessed during our
visits confirmed the complexity of empathy in comparison to sympathy as stated
by Brounsuzian (2013). An example we observed of empathy was the simple
gesture of the doctors placing their hands on the patients’ shoulders, which might
reflect the doctors’ concerns for their patients. As stated in Garden’s (2009) article,
doctors need to show some empathy towards their patients to aid their treatment.
Moreover, a smile from a doctor is considered a symbol of empathy; it symbolizes
the beginning of a trustful relationship between doctors and their patients (Beamish
et al., 2019). One of the highlights of our experience at the hospital was how we
got the opportunity to listen to a baby’s heart during one of the patient’s ultrasound
appointments. It was truly a beautiful moment to experience; it can easily bring
tears of joy to our eyes.
Even though we observed many strengths in the physicians’ abilities to display
empathy at the hospital, there is always room for improvement. In the NICU, the
only interactions that required words were with the parents rather than the patients
as they were babies. We noticed that one aspect affecting the natural flow of
communication between doctor and parents was the language barrier. The hospital
offered interpreters in some cases where language was an obstacle; however,
there were other cases where the language was spoken, but not fluently. This can
lead to information being lost in translation and, therefore, being misinterpreted.
Furthermore, empathetic remarks can be interpreted differently in different parts of
the world. This introduces the issue of cultural barriers. In order to overcome this,
physicians must be educated on what different gestures or sayings might mean, at
least in the country they are living in.
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S13 Empathy

The drawing personifies the concept of empathy in its most authentic form between
the obstetrician, the infant she delivered, and the mother. All members illustrated
on the drawing are joyful, as the obstetrician meets the newborn for the first time
since delivery. The obstetrician is tightly holding the baby in her arms, as she is
performing an examination to check if the infant’s condition is well, having heard
what the mother had conveyed. The mother is in tranquility since the most precious
entity to her is somehow being protected by a guardian, who delivered her most
valued possession.

Source: Student Drawing
The patient appears to be free from
tension and anxiety, since her baby
is placed in what seems like the safest place in her mind. Moreover, the
obstetrician and infant are meeting
for the first time after the obstetrician delivered the infant, hence the
warm-looking, affectionate encounter. Correspondingly, the obstetrician and infant are smiling, perhaps
because the baby feels comfortable
being in the obstetrician’s arms. In
addition, one can assume that the
obstetrician is transforming from
her serious professional identity
into something rather similar to an
empathetic mother, who genuinely
cares for her child.
Therefore, the baby appears to
be held in such a peaceful way,
a position that most probably
reminds him/her of the position
he/she took in the mother’s uterus.
Furthermore, the obstetrician has
a stethoscope wrapped around her
shoulder perhaps she is examining
the infant for any ailments.
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S14 Leadership

Throughout the Program, I joined one of the daily rounds in the Neonatology department. The rounds included interdisciplinary healthcare professionals that came
from distinct specialties of the care team to discuss treatment plans for the patients
under their care. The team members were to examine the patients’ conditions and
health status. As the physician leader listened to the nurse’s feedback, he gazed at
me to see if I had any questions regarding the information being conveyed by the
nurse, and gladly I had. My question was “what does emphysema mean?” The doctor was about to answer; however, he decided to transfer the question toward the
female doctor, who was a “fresh,” “young” resident. The reason why the physician
handed over the question to the other healthcare professional was to make sure that
his fellow medical team member knew her information and knowledge compulsory
to treat the patients.

Source: Student Drawing
Healthcare workers appear to be
engaged in the discussion. The
nurse and female doctor seem
attentive and involved in the
discussion that looks like it is led
by the doctor in the center. Female
doctor talking while pointing at
something.

While I was shadowing the main doctor of the Neonatology department, I observed
how his leadership skills facilitated the rounds. I believe the physician possessed
the characteristics of a transformational leader. This explains why his guidance
made the rounds enlightening. He is one of those leaders who work primarily in the
essence of initiating positive changes to their institution, team, and others (Sfantou
et al., 2017). He made monumental efforts to motivate the other healthcare professionals. For instance, I heard him assuring the other members of the medical team
by saying, “we will do everything we can and more to provide the best quality care
for our patients!” The physician was one of those individuals who set exacting expectations for themselves and do [did] one’s best to achieve it, yet typically achieve
beyond, because of their staggering passions that stems directly from their mindset.
Medical leaders ensuring that everything is to the best of standard is strongly supported by the article, where the author stresses medical leaders are those who check
the healthcare system and the delivery of care on a regular basis (Chen, 2018). The
picture exhibits healthcare workers in a discussion that is led by the male physician.
The physician is asking the female resident a question I inquired about, which is
regarding the definition of emphysema, instead of answering the question himself.
By doing that, I got to observe his confidence and assertiveness, which encapsulated
his key characteristics of leadership. He, in simple terms, wanted to ensure that his
fellow junior team member knew her facts and information, as she is dealing with
people’s lives. This concept was maintained by Chadi (2009), who affirms that good
leaders are those who ensure all is to the greatest standard, and that is exactly what
the doctor I observed did.

S15 Emotional Intelligence

Source: Student Picture
The photo is of an examination
room in the hospital. It is clean and
the equipment is all in place as no
patient was being examined in it at
that moment.
122

This photo illustrates how it is up to the doctor how the patient’s experience goes. If
the doctor has high emotional intelligence, then the patient will be comfortable and
relaxed during the visit, which in turn leads to better treatment. This is supported
by the research done by Morales, which concluded that higher emotional intelligence in doctors, results in more accurate diagnosis for patients (Morales, 2014).
However, if the doctor has low emotional intelligence, then the patient’s experience
will be more tense as the doctor cannot adapt to the patient’s emotions. Emotional
intelligence in doctors is especially important in the hospital – where the photo was
taken – as most of the patients treated in the hospital are children. I have witnessed
how skilled doctors can adapt to the children’s mood and modify the examination
process in the room to make it more tolerable for children. The equipment in the
room can look scary for a child, so the doctor has to distract the child while using
the equipment to check their vitals and senses.
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Table 2. Themes and sub-themes that emerged from
students’ reflections

Recurrent Themes

Sub-Themes

Overcoming Barriers

Culture

Recurrent Themes

Sub-Themes

Teamwork

Collaboration

Information Being Lost in
Translation

Diversity

Language

Individual’s Role

Misinterpretation

Interprofessional
Management
Multidisciplinary

Other themes that
were mentioned only
once in students’
reflections

Academic Success
Child Advocacy
Professional Identity

Multinational
Surgery
Emotional Intelligence

Accurate Diagnosis of Patients

Figure 1. Six overarching themes extracted from students’
reflections

Being Friendly
Controlling One’s Emotions
Doctor-Patient Communication
Holistic Approach to Healing
Modifying the Examination
Process
Patient Emotions
Satisfaction
Empathy

Being Compassionate
Care
Genuine
Humane
Patient-Doctor Relationship
Speaking up for Those Unable
to Trust

Leadership

Achieve Beyond Expectations
Confidence and Assertiveness
Initiating Positive Change
Motivation
Setting Expectations
Transformational Leader

Professionalism

Dedication
Patient Care First
Sharing Knowledge
Uniform
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Using NVivo to gain rich insights from the students’ reflections, six overarching themes were identified. Teamwork
and Emotional Intelligence were the most recurring themes,
followed by Empathy, Leadership and Professionalism. It
is worth noting that although Emotional Intelligence and
Empathy were grouped together as one theme in the reading
requirements, students’ reflections divided them into two
different themes. Another finding that was noticed from the
data in NVivo is the emergence of a new theme: Overcoming
Barriers. Three other themes were vaguely mentioned in
students’ reflections – Academic Success, Professional Identity,
and Child Advocacy – and these have been grouped together.
In total, results from students’ reflections generated six
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main overarching themes (see Figure 1 and Table 2) that
are discussed in the following section: Teamwork, Emotional
Intelligence, Empathy, Leadership, Professionalism, and
Overcoming Barriers.

6. Discussion
Although this study used one method to collect data,
which is the students’ reflections on their EL through the use
of visual artefacts, the amount of qualitative data collected
provided a wide range of results that needed to be organized
in overarching themes. Using Kolb’s four stages, the results
of this study are discussed in light of the first three stages as
premedical students are not equipped with the conceptual
knowledge and practical skills to apply them in a clinical
setting, an area that could be included in the active experimentation stage.
6.1 Concrete experience
From students’ reflections, it can be concluded that
students acknowledged the importance of having handson experience in a real-life setting. Students 2, 6 and 8
(or S2, S6 and S8) have clearly mentioned the value of
first-hand experience in the real world and how it differs
from textbooks and classrooms. S3 and S4 commented
that through EL, they were “able to become more aware of
the challenges of the medical profession.” This is further
validated by research literature that emphasizes real-world
exposure. Authentic interaction with doctors and encounters
with patients through shadowing and observations lead to
a rich understanding of physicians’ roles, their contact with
patients, communication with other healthcare providers,
and decision-making responsibilities (Wang et al., 2015).
Nonetheless, real learning is fostered not only through concrete experience but also through reflection on the learning
that takes place after observations in hospitals.
6.2 Observation and reflection
Six students out of 15 mentioned in their reflections
how important their observations were in order to see the
applicability of what they learned from the reading materials
and how this had impacted their learning and provided them
with the opportunity to witness ‘empathy’, ‘leadership’, and
the challenges faced by multidisciplinary teams. S9 considered the shadowing experience to be “encouraging and
motivational” and boosted premedical students’ confidence
in pursuing medicine. Baker-Loges and Duckworth (1991)
ascertained the role of EL in helping students understand the
requirements of a specific professional domain and facilitate
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their career decision-making. Furthermore, the important act
of reflecting on the shadowing experience can likely sway
premedical students’ choices in pursuing a particular medical
specialty (Kitsis, 2011).
6.3 Abstract conceptualisation
All students’ reflections imply that the programme has
impacted their understanding of the demands of a career in
medicine. In fact, some students came to realize that some
details that we usually ignore are important in representing
professionalism and teamwork, such as S1’s reflection on
the importance of uniform for medical team members. Other
students’ reflections mentioned the importance of EL in understanding the role each individual plays in the healthcare
system due to the complexity of healthcare organisations
(S3 and S4). The participants’ reflections on this complexity
are validated by research undertaken by Block et al., (2018)
who concluded that shadowing premedical students recognised the complexity of healthcare systems, especially the
importance of teamwork and collaboration among healthcare teams as the most important approach to patient care.
S9 realized through this experience that doctors have a more
humanitarian role that goes beyond healing to “speak up
for those who are unable to.” This observation brings up the
important need for social justice in healthcare. In fact, this is
one of three principles described in the Charter on Medical
Professionalism: “the principle of primacy of patient welfare,
the principle of patient autonomy, and the principle of social
justice” (DasGupta et al., 2006, p. 246; ABIM Foundation,
2002). S11 and S12 were also able to link the importance of
body language in communication and how a ‘smile’ can be a
universal sign of trust and empathy.

7. Conclusion
Reporting on participants’ analyses of visual artefacts and
their reflections, this study argued for innovating teaching
and learning through the integration of pedagogy to socialize premedical students early in the medical profession. The
study also advocated for incorporating multimodal methods
in medical education, particularly an IG tool, for students to
engage in the learning process and reflect on their disciplinary field observations. Using multimodal methods to reflect
on observerships in experiential medical education increases
learner engagement and stimulates critical thinking in
delving deeper in the shadowing experience to extract richer
meaning. This enriched meaning-making enables premedical
students to comprehend the demands of a specific professional domain and facilitate their career decision-making
(Baker-Loges & Duckworth, 1991).
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Furthermore, making rich sense of a shadowing experience is optimal with multimodality because it is a student-focused approach that actively involves students in selecting
and using the most relevant resources for their learning
needs (Mayer, 2001). Multimodality integrates various
tools, such as visual, textual, and verbal representations for
a deeper understanding. It “provide[s] different types of
resources to the student for stimulating learning in meaningful ways within and across disciplines” (Papageorgiou &
Lameras, 2017, p. 133). As evidenced by students’ analytical
reflections on their visual artefacts, six main overarching
themes emerged to define essential qualities of a physician:
Teamwork, Emotional Intelligence, Empathy, Leadership,
Professionalism, and Overcoming Barriers. Students enhanced
their health literacy skills by interacting with physicians,
observing doctor-patient communication, and participating
in community service (Goldstein et al., 2014; Koponen et al.,
2012; Stepien & Baernstein, 2006).
Historically, narrative medical education has focused
more on textual than graphic analysis in teaching critical
thinking and analysis to medical students. Therefore,
providing a balance between narrative analysis and graphic
analysis as parallel practices in narrative medicine is capable
of enhancing teaching and learning in medical education.
This overlapping process of what Helle (2011) labels “close
reading” paired with “close seeing” deepens the reflexive
capacity of medical students to value empathy in understanding human suffering. Nonetheless, although medical
practice is a multimodal experience, EL in medical education
facilitated through a shadowing experience has been shown
in this study to enrich the student experience, especially
when incorporating multimodality.
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Abstract

Visual narratives, such as found in comics and picture books, are often seen as
easy to understand as their visual language is familiar to many from a young age,
however, recent neuroscience research suggests it is complex. This paper discusses
the main challenges in the visual design of the award-winning ‘Comics for Inclusive
English Language Learning’ (CIELL) mobile application (app) that supports the needs
of learners with dyslexia in the additional language class. The innovative teaching
approach embodied in the app promotes literacy through webtoons (mobile comics)
and has been designed to be dyslexia-friendly and inclusive. Around 10% UK population have dyslexia and other specific learning differences, however these students are
greatly underrepresented in higher education and this is a worldwide issue of social
justice. Language qualifications such as IELTS are key to accessing English-medium
universities worldwide and so can be a major barrier. In addition, there is increasing
pressure on language teachers to provide digital support for students. A narrative
account from the visual designer explores the two principal challenges of the visual
design, illustrated with webtoons from the app. First, some forms of essay writing are
not typical stories and lack characters and key structural elements such as a climax,
so characters had to be invented. Secondly, the visuals need to reinforce the memorisation processes of learners with dyslexia, so metaphors were used. However, this
is not simply a process of translation or literal illustration as the visuals add another
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layer of meaning to the stories and therefore needs to be
taken into account within the overall design. This educational approach shows how visual narratives in webtoons can
create an inclusive, dyslexia-friendly mobile app for teaching
and learning of English as an additional language. While this
is only one example, it contributes insight into the theoretical and practical challenges of the visual design and may
inspire further research in this under-researched area.

1. Introduction
Visual narratives are a common form of storytelling
that are well established in many cultures and may take
on many forms to convey news, information, or provide
entertainment, for example, comics, graphic novels, photojournalism, videos and documentary films (Cohn, 2013).
Visual narratives are so familiar to us from an early age
that they are often considered easy to understand (Cohn,
2020). However, research on comprehension of visual
narratives and cognitive neuroscience that measures brain
activity suggests that the cognitive processing involves
complex visual languages (Cohn, 2019). This apparent ease
of understanding has meant that comics feature in many
educational interventions: to assist with language difficulties
(Millogo, Gaufreteau & Millogo, 2021), to support language
learning (Källvant, 2015), and to promote literacy, critical
thinking and 21st century skills for the workplace (Krusemark, 2017). The multimodal nature of comics, or mixture
of text and sequential art, can be seen as more authentic
than purely textual literature, especially online and in social
media where communications are rarely about words alone
and more often requires multimodal literacy practices to
interpret a combination of pictures and words (Mills &
Unsworth, 2017).
Comics are widely used in teaching to promote literacy,
critical thinking and discussion about a wide range of issues
such as citizenship (Brand EU, 2018), regional development
(Biancarelli et al., 2014), and social and environmental
issues (Comics Uniting Nations, 2015). Comics are increasingly being used in technology-enhanced learning, for
example, the COMMIX (2017) project created training and
guidance for teachers on how to use freely available tools so
that learners can produce their own comic strips. Shiang’s
(2018) research suggests why this may be beneficial.
Shiang compared two groups of English language learners
who either produced a comic from a text or translated the
text. Those who created comics scored higher on a reading
comprehension test suggesting that synthesis of the text and
the construction of the multimodal comics developed their
understanding.
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Research into the use of comics in learning an additional
language has shown that they can motivate and inspire
reluctant and struggling readers (see reviews by Källvant
2015; Themelis & Sime, 2020). They can positively affect
attitudes towards reading (Cimermanová, 2015), increase
motivation (Jones, 2010), reduce test anxiety (Popa &
Tarabuzan, 2015) and develop a passion for storytelling
(Versaci, 2008). Positive benefits can be achieved by
strengthening emerging skills and making learning more
fun (Zimmerman, 2010). Learners with dyslexia may have
trouble with retaining information in memory (Kormos,
2017) therefore they may need more time and repetition to
memorise information. This may make it more difficult to
maintain focus on a task (Kormos & Kontra, 2008) so they
are in danger of losing motivation (Kormos & Csizér, 2010).
Adopting a multimodal approach, such as using comics in
language teaching, can be helpful as there are fewer words
per page and the sequential nature of the comic strip helps
the reader follow the plot more easily as a result this may
reduce stress and make reading more appealing.
Learners with dyslexia may feel that they are not being
adequately supported by their higher education institution
(Griffin & Pollack, 2009). Due to lack of confidence and low
self-esteem, learners with dyslexia may need support for
negative emotions (Richardson, 2021) and Kormos (2020)
suggests that this can be achieved by adopting an inclusive
approach. Providing an inclusive approach in the language
learning class may also help overcome the challenges that
teachers experience in identifying and supporting learners
with dyslexia. An inclusive approach to teaching may be
designed to support those with dyslexia but can also benefit
learners without a dyslexia diagnosis (Richardson, 2021).
However, it is worth remembering that no solution will suit
all learners, and even the diagnosis of dyslexia is a broad
categorisation where no two learners are identical in their
cognitive abilities, emotional experiences, or coping strategies.
From the teacher’s perspective, recognizing learners
with dyslexia may be a challenge in the language class, as
not all learners with dyslexia in their first language have
problems reading in a second language, or vice versa (Kormos, Košak-Babuder & Pižorn, 2019). This is compounded
by the possibility that teachers may be over-reporting their
ability to recognize learners with dyslexia in their language
classes (Kormos & Kontra, 2008). Providing an inclusive
teaching approach reduces the need for identification of
learners with dyslexia and individual accommodations as the
same approach is used for those learners with and without
dyslexia.
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In response to these issues, the Comics for Inclusive
English Language Learning (CIELL) project consortium
designed and implemented the CIELL mobile application
(app) to assist language teachers in implementing inclusive
teaching practices. The CIELL app provides a free, digital
resource for language teachers that helps support the needs
of learners with dyslexia in a socially inclusive manner
(Sime & Themelis, 2021). Specifically, the learning objective
of the app is for learners to understand how to plan, or
structure, an essay, such as an opinion essay, a review, or an
article. This is important for language learners studying for
the writing component of English language qualifications
such as British Council examination (IELTS) and Cambridge
University English proficiency at the Common European
Framework of Reference for Languages Level of B2+. These
English language qualifications are essential for students to
access English-medium universities.
In this paper, we take a detailed look at the visual design,
and discuss the main challenges in designing an inclusive,
dyslexia-friendly, mobile app that uses comic art, in the form
of webtoons, to reinforce the learning process and support
multimodal meaning-making. A webtoon is a comic that is
designed to be read on a smart phone through a mobile app.
We propose that when designed and implemented well, a
mobile app could be a valuable device to improve the student learning experience but there is a lack of theoretical understanding and practical guidance on how to design an app
to support learners with dyslexia. So, the question is “What
are the challenges in visual design of a dyslexia-friendly,
multimodal mobile app based on webtoons?” The answer
to this question may be of interest to learning technologists,
app designers, language teachers and researchers interested
in this novel technology-enhanced learning approach.
The next two sections discuss dyslexia and inclusion in
more detail, as well as introducing the CIELL app which
embodies this innovative approach to supporting language
learners with dyslexia in an inclusive manner. Sections 4 to
8 contains the visual designer’s narrative (second author)
about the visual design of the webtoons, in particular, the
two main challenges and how they were overcome.
While the app has been very well received by language
teachers and gained an award for teaching innovation from
the British Council (BC ELTons, 2021), evaluation of the
app as a teaching resource is considered to be outside the
scope of this paper which focuses on the visual design. For
an evaluation of the app see Joannidou and Sime (2021).
So, why do we need to focus on supporting learners with
dyslexia?
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2. Dyslexia and access to higher education
In the UK, there is a serious under-representation of
students with dyslexia and other specific learning differences
in Higher Education and this is an issue of social justice.
Dyslexia is a specific learning difficulty where learners may
struggle with processing words, spelling, handwriting, reading, memory and attention (Kormos & Smith, 2012). The
British Dyslexia Association says that 10% of the UK population have specific learning difficulties including dyslexia,
dyscalculia and dyspraxia (BDA, 2019). This issue is not
restricted to the UK and is a problem worldwide (Maunsell,
2022), for example, Shaywitz and Shaywitz (2020) claim
that 20% of the USA population have dyslexia although the
methods of diagnosis do vary and may contribute to this
difference. Within higher education, a comparative study by
MacCullagh, Bosanquet & Badcock (2017) found that only
0.48% of UK and 0.16% of Greek students have dyslexia.
This falls far short of the 10% seen in the UK population
and shows how opportunities within this group are severely
limited. So, the need for teachers to support this learning
difficulty is strong and widespread.
While there are increasing numbers of students with
dyslexia entering higher education many struggle with
the label “dyslexic”, and with negative experiences of
education (Pollack, 2005). There can be a large variation
between individuals with dyslexia in the challenges that
they experience and in the compensatory strategies that
they develop over time (Pino & Mortari, 2014; Richardson,
2021). Common challenges are difficulties in note taking in
lectures, problems with organisation and time management,
and memorisation (BDA, 2022). As a result, there are a wide
range of coping strategies used by learners with dyslexia
(Richardson, 2021) hence, it can be difficult to understand
how best to provide support. However, if learners with dyslexia are not supported effectively in our education systems,
these difficulties can result in learners that are demotivated
and marginalized (Pino & Mortari, 2014; Richardson, 2021).
One of the main difficulties for students with dyslexia is
transforming thoughts and ideas into written essays and
many adopt coping strategies that include visual formats and
visual techniques, such as mind mapping concepts, using
essay plan diagrams to assist with structuring writing, or
highlighting text with colour to assist in memorisation (Pino
& Mortari, 2014).
These challenges also exist in the English as an additional
language class, however coping strategies used in the first
language do not necessarily transfer to the second language
learning setting so dyslexia may become more apparent
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(Schwarz & Terrill, 2000). For English language learners,
lack of English language qualifications can be a barrier to
accessing English-medium higher education institutions
worldwide. So, there is a great need for teachers to provide
support for learners with dyslexia in the second language
class.

3. The CIELL app and inclusive design
There is some debate in the literature about how we
should view disability. There are three perspectives on
learning disabilities, the medical model, the minority group
paradigm and social construction theory (Brown & Broido,
2015). The medical model is based on a scientific comparison with a norm, or average person, stressing the biological
limitations of an individual and not taking into account
social and environmental factors. The minority group
paradigm assumes that there is diversity in ability and sees
people with disabilities as a minority group where societal
factors such as power and prejudice are major obstacles. A
third perspective is based on social construction theory and
embraces people with and without disabilities as part of
human diversity. This view recognizes societal influences and
sees disability as a socially constructed phenomenon and not
simply an individual characteristic. This is the theoretical
framework that we have adopted in designing a socially
inclusive app.
By social inclusion, we mean that the app is designed
with an inclusive pedagogical approach that rejects identifying learners as different and aims to make learning available
to all students while accepting that variety is normal:
Inclusive pedagogy is an approach to teaching and
learning that supports teachers to respond to individual
differences between learners but avoids the marginalisation that can occur when some students are treated
differently. (Florian & Spratt 2013, p. 119)
A systematic scoping review of research into inclusive
pedagogies in higher education revealed that there are
two different theoretical approaches based on underlying
values with contrasting positions (Stentiford & Koutsouris,
2020). While all students are expected to have common and
individual needs, the emphasis on difference or commonality
varies; one approach emphasises individual differences while
the other prioritises commonality. So, if an individual differences approach is taken then the emphasis is on providing
support that meets the needs of each particular individual,
however, many students do not disclose their diagnosis or
may be undiagnosed and therefore not receive appropriate
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support. An example of prioritising commonality is seen
in the approach of Universal Design for Learning (CAST,
2018) which aims to meet the needs of students without
highlighting differences that may exacerbate marginalisation. Universal Design for Learning (UDL) assumes that any
design that does not cater for human variation is disabling
to learners (Richardson, 2021). The CIELL app had been
designed with the UDL generic design guidelines in mind,
and consequently uses multimodality and visual representations of knowledge. The app can be downloaded for free
from Google Play, the Apple Store, or viewed in a browser
(http://ciell.eu/app).
As designers we recognize that dyslexia manifests itself in
different ways in different individuals so while the app does
not guarantee that it is suitable for all learners with dyslexia,
it has been designed to be inclusive and as ‘dyslexia-friendly’
as possible to reduce the need for teachers to modify their
teaching resources in the language classroom. Adopting
an inclusive approach like this means that the app can be
used by learners with dyslexia and those who do not have
dyslexia.
The app design supports learners with dyslexia and other
specific learning difficulties through its multimodal presentation of attractive webtoons which aim to enhance motivation
and engagement and also by supporting memorisation
through repeated practice and a visual representation. The
multimodal approach means that learners can read the text,
look at the visual images or listen to the text being read to
them. The essays, written by teachers of English as an additional language, are based on topics related to the 17 United
Nations Sustainable Development Goals for 2030 (UN SDG,
2022). This means that the topics have global relevance and
so should appeal to many learners as they address social,
economic and environmental issues such as food poverty,
inequality, climate change, environmental degradation,
peace and justice, homelessness, and water pollution, see
Figure 1. The topics are not sequenced so the learner is free
to choose any webtoon that appeals to them thereby increasing the likelihood of engagement. Memorisation is promoted
through: the colourful webtoons that illustrate the essays;
a visual representation in the form of an infographic which
provides guidance on how to structure a basic essay, and the
opportunity for repeated practice as there are 78 assessment
tasks and 17 webtoons (for more information, see Sime &
Themelis, 2021).
The next section provides a narrative account of the
visual design of the webtoons from the visual designer, the
second author, that explains the reasoning behind the design
decisions and the solutions to two main challenges.
Studies in Technology Enhanced Learning, 2(1)
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Figure 1. The second page of CIELL app, presenting the webtoon collection

4. Visual design and the importance of metaphor
The main consideration of language teachers involved in
the development of the project, was to ensure that the visual
content accompanying the texts, would facilitate learners’
comprehension of abstract concepts, especially for those
with learning difficulties such as dyslexia.
The first issue that has been raised was whether images
could constitute an accurate translation of verbal content.
Translation as a procedure where an original text, often
called as the ‘source text’ is replaced by a substitute one,
the ‘target text’ (House, 2018), the concept of ‘text’ used in
a semiotic sense, is a well discussed topic among semiotics
scholars and theoreticians of communication. Victoria
Welby, more than a century ago, approached translation as
a method of research and discovery in which “everything
suggests or reminds us of something else” (Welby, 1903,
Studies in Technology Enhanced Learning, 2(1)

p. 34). Russian linguist, Roman Jakobson, described it as
‘interpretation’ while Umberto Eco (2001, 2003) argues that
“translation is based on a process of negotiation where the
loss of something is accepted in order to gain something
else” (Kourdis, 2015, p. 308). A negotiation that occurs not
just between words but between cultures.
All of these views suggest the impossibility of achieving
an ‘accurate translation’ between two different verbal
semiotic systems. This is due to the cognitive and psychological state, the cultural and ideological positions, of the
translator who first has to decode the source text in order to
encode it again in another sign system, as well as the specific
inherent characteristics of each code which might resist
translation. An impossibility that becomes even more evident
in attempts of “intersemiotic translation or transmutation, an
interpretation of verbal signs by means of signs of nonverbal
sign systems” (Jakobson, 1959).
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So, treating images as translations in the strict sense
of the term was rather impossible, images would rather
function as visual explanations by employing analogies
and metaphors, devices frequently used by educators and
designers in order to explain new concepts. As Lakoff and
Johnson (2003) state:
metaphor that is typically viewed as characteristic of
language alone … is pervasive in everyday life, not just
in language but in thought and action. Our ordinary
conceptual system, in terms of which we both think and
act, is fundamentally metaphorical in nature. (Lakoff &
Johnson, 2003, p. 3)
To give an example of the use of visual metaphor as a
hermeneutic tool, see Figure 2. “The Great Green Wall”
webtoon describes the efforts being made by people in
eleven African countries against desertification (https://
www.greatgreenwall.org). While the text mentions that they
are “combatting” land degradation, the image presents an
African woman marching in a pose typical of a soldier. She is
looking ahead (to the future) in a determined gaze holding
something resembling a spear, whose top is cropped out of
the image. It is only revealed as an agriculture tool in the
next panel where the same character is depicted leading a
team of women holding similar tools. They are all walking
in desert up a hill (against difficulties). The character is
inspired by Thikene Ndiaye – The President of the Women’s
Committee Fatou Seye in Senegal. She is deliberately illustrated with the same colours that represent earth (brown)
and acacia (yellow) as used throughout the webtoon.
This paper also discusses some other methods adopted in
order to enhance textual comprehension such as the creation

of parallel, character-driven storytelling, and other design
choices regarding the aesthetics of the final product.

5. Why comics?
Firstly, a distinction has to be made between comics, and
certain other types of visual representations that might be
considered as stories. More precisely illustrations, photos or
infographics might employ narrativity, however, comics use
images in a very different way compared to all that media.
Images in certain illustrated books, can be read isolated
or out of their given order. In contrast, comics tell stories
through the use of sequential images, that is to say panels
that are read and perceived by audiences one after the other,
so they depend on and affect one another.
Comic panels, indeed, present in a visual format all the
mandatory structural elements of a typical narrative, namely
interrelated events in time and space, a beginning, a middle
and an end. Stories in their turn, can function as memorisation tools, exactly because they can present information in a
coherent and connected way instead of isolated and disconnected facts and concepts (Banister & Ryan, 2001). Visual
narratives can support even better memorisation, especially
for learners with lower level reading skills, since the “human
brain processes images 60,000 times faster than text, and 90
percent of information transmitted to the brain” (Eisenberg,
2014).
Thus, when complex content is visualised, learners with
a range of learning difficulties like dyslexia, can grasp its
meaning easier. With better understanding, learners with
dyslexia can get further motivated and engaged in the

Figure 2. Visual metaphor as a hermeneutic tool, from “The Great Green Wall” webtoon
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Figure 3. The musician Ray Charles along with the actor C. J. Sanders who played the young Ray Charles in the movie
“Ray” both served as models for characters in the “Reduce Inequality” webtoon

learning process, since stress that interferes with memory
and attention is diminished. As Cole puts it “emotions can
open and close the gates of learning” (Cole, 2014).

6. Two main challenges
In a game there are rules:
Without the basic rules or disciplines, however, there is
no motivation, test of skill, or ultimate reward — in
short, no game. The rules are the means to the end, the
conditions the player must understand thoroughly and
work with, in order to participate. (Rand, 1965, p. 4)
This section discusses the two main challenges in the
visual design with illustrations from the app.
6.1 Essay versus stories
The first main challenge is related to the difference
between essays and stories. Essays are informative pieces
of writing and while their tone may vary among different
types, their intention is to make a specific point whether by
informing, persuading, describing or explaining certain ideas
to readers. Most of them are composed with all the mandatory structural elements of a typical narrative, yet they are
not typical narratives, and certainly they are not scenarios.

Studies in Technology Enhanced Learning, 2(1)

Scenarios are texts that are written in order to be visualised,
e.g. to take the form of a film, or a comic book.
Instead of presenting data, abstract ideas, opinions or
arguments, most story plots focus on characters and their
actions. Characters in their turn, may not be necessary
requirements of a narrative as Aristotle suggested in Poetics. Aristotle prioritised plot and actions over characters,
however they make stories more interesting for audiences.
Neuroscientists Yuan, Major-Girardin and Brown (2018)
found that with all forms of storytelling, the brain was
activated and affected by the character’s thoughts, emotions
and deeds.
Another important element essays lack compared to narratives, is a certain ‘peak’: an element that in most intriguing
stories, falls in the middle or closer to the end and occurs
when the subject faces a conflict, reaches a revelation, or
changes their behaviour. In contrast, in most CIELL essays
each paragraph introduced new ideas thus it seemed to have
its own climax and resolution. Without the help of the above
story conventions, comics created for the CIELL app would
risk becoming disconnected depictions of certain concepts
rather than stories. In order to extract a coherent story out
of each essay’s information, certain characters were introduced even if the texts were not explicitly about them. These
‘agents of information’, at times, were inspired by public
figures known for their contribution in different domains,
such as: Ray Charles, an American musician; and Ladi Kwali,
a Nigerian potter.
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Ray Charles, the American musician who became blind
during childhood due to glaucoma, was the inspiration
behind the “Reduce Inequality” webtoon dealing with issues
of accessibility in education and public services for people
with disabilities. While the essay was talking of people with
disabilities in general, the images presented a particular case
of a blind boy and his mother, both figures being adaptations of the actors who played these roles in the American
biographical film “Ray” directed by Taylor Hackford (2004),
see Figure 3.

Ladi Kwali, the Nigerian potter, whose ceramics became
art objects that have been exhibited and appreciated
worldwide, served as the model behind the “Decent Work”
webtoon that discusses labour rights and entrepreneurship.
A fictionalised version of a young Ladi Kwali, who appears to
be working alone under unsafe conditions, is compared with
the story of a young woman, working at her own enterprise
in much better conditions in Sifnos, a Greek island also
known for its long tradition in pottery making, see Figure 4.

Figure 4. Costas Kalogirou (1933 - 2016), a Greek ceramicist from Sifnos who came from a family with more
than 150 years of tradition in pottery making, founded the “Sifnos Stoneware” enterprise and was the
inspiration behind the Greek entrepreneur in the “Decent Work” webtoon
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By the end of the essay the ‘older self’ of Ladi Kwali
seems to teach her younger self the art of pottery making,
see Figure 5. The conclusion of the essay, which argues
that educated and trained individuals can lead a country to
success, is visualised by a stylised picture of the older Ladi
Kwali as it actually appears at the back of the Nigerian 20
Naira banknote. Both Ray Charles and Ladi Kwali represent
achievement, as though they may have faced poverty and
discrimination, they excelled at their craft and became pop
culture icons.
Most types of essay do not contain characters, the sole
exception is narrative essays which include characters, may
use dialogue, and all incidents revolve around a single motif.
Such essays may use expressive means or tools frequently
used in cinema such as flashbacks and flash-forwards,
and rely on concrete, sensory details to convey their point
(EssayInfo, 2018). The “Agatha Christie” webtoon is such an
example, as it is an essay that already contains a character at
the centre of its narration.
While the author is presenting Agatha as the “queen
of crime stories”, her representation brings connotations
of certain depictions of Queen Elizabeth. In the same

webtoon, Agatha’s primary school teacher’s facial features
are borrowed from Emmeline Pankhurst, the organiser of
the UK suffragette movement, see Figure 6. Thus, Agatha’s
character is enriched with several connotations, those of a
very important person as well as those of a very determined
and active figure.
Hence, inserted characters functioned as agents of
information and brought additional connotations, while at
the same time they ensured a unity of action and established
a visual continuity between the panels. While designing, I
tried to devote as many panels as I could to their actions
to give the audience more information about these figures,
knowing that a character is not just someone who acts, but a
person with motives that explain his or her behaviour.
Eventually, even if each paragraph of the essay seemed
to contain its own climax, the interest of the spectator was
guided towards the last paragraph, the conclusion. Like
Freytag proposes “such elaborate climaxes, these must be
united by means of shorter scenes, like joints, in such a
manner that the stronger interest will always rest on the
later elaborate scene” (Freytag, 1984/1896, p. 213).

Figure 5. Ladi Kwali, the inspiration behind the main character of the “Decent Work” webtoon
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Figure 6. Agatha’s many faces: The cover of the single, “God save the Queen” by the Sex Pistols; Emmeline
Pankhurst; and Queen Elizabeth

6.2 Literal versus metaphorical
The second main challenge in the visual design is related
to the difference between literal translation and the use
of metaphor. In bimodal forms of expression such as film,
images do not repeat what the dialog is saying, rather, they
complete or extend it. The same goes for comics, pictures
are understood in context and in combination with verbal
information, and it is precisely this interaction that produces
meaning. Images may have a parallel relation with the text’s
meaning, they may add information, or even evoke an ironic
contrast with the verbal part. However, that was not the case
with the CIELL app whose educational nature was on the
one hand, one of its basic aspects, and on the other hand a
certain constraint. In order to facilitate the learning
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of learners with dyslexia, images had to be explanatory, thus
visually representing the text they accompanied.
From a semiotic perspective all images are seen as signs.
However, others are iconic (in Greek: εικόνα, from the verb
εἴκω = resemble), indexical (i.e. dependent on context)
or symbolic. Physical objects are visible entities, thus in
design terms they can be ‘literally’ represented, so a pictorial
representation of a chair, an icon of a chair, has a physical
resemblance to the signified, i.e. the thing being represented, the physical chair. But what shapes or colours should a
designer choose for the concept of development, thinking or
dreaming? It becomes clear that abstract concepts have to be
treated differently.
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In creating the visual content designs of the CIELL
webtoons I decided that, even in cases where the option of
literal translation was possible, the result would probably
bore readers who might perceive the app as an illustrated
dictionary rather than a collection of visualised stories. So,
in order to describe the text without visually repeating it,
or literally representing what it was saying, I used visual
metaphors, one of the most important tools of filmmakers,
“which is the ability of images to convey a meaning in
addition to their straightforward reality” (Brown, 2011).
While designing, I tried to follow the meaning(s) of the text,
panel by panel, however, at the same time I was writing my
own scenario that would eventually take the form of images.
Still, whatever story was invented, it could never contradict
the text nor antagonise its meaning. The depicted actions
of characters, or any other visual representations had to
metaphorically reflect the text’s meaning.
The next section focuses on two applied examples of this
design approach where the visuals appear to have two levels
of reading: the first is the literal, it is my scenario, the action
and describes what is actually going on in the panels; the
second is metaphorical and reflects the text’s meaning.

7. Employing metaphor: Images as visual explanations
This section discusses the visual design through two examples: the first is taken from the “Agatha Christie” webtoon
which is an essay focusing on an issue related to the United
Nations Sustainable Development (UN SD) Goal 4 of quality
education; and the second is “The Invisible Girls” webtoon
which is an essay based on a research report into gender
equality and is related to the United Nations Sustainable
Development Goal 5 (UN SDG, 2022).
7.1 Agatha Christie
The author of this particular narrative essay (Chryssa
Themelis) was reasoning why Agatha was her favourite
author, by describing many different facts about her life
which are depicted as “frame stories” – shorter stories within
the general one. This section focuses on the visualisation of
the first and the third paragraphs of the essay.
7.1.1 Frame story 1: Agatha at home, writing
Text: “Despite her learning difficulties (dysgraphia)
she was a prolific writer and is known for her: 66 detective
novels; 14 short stories; the world’s longest-running murder

Studies in Technology Enhanced Learning, 2(1)

mystery play called ‘The Mousetrap’; and six romance
novels.”
Image, level 1 (My scenario: literal - action):
Through the point-of-view of the narrator we see an everyday scene from Agatha’s life, in her living room, see Figure
7. We see a close up of her hand writing a sentence on a
piece of paper. She is sitting at her secretaire, an old writing
desk filled with books. Eventually, she interrupts her usual
writing routine, she gets up, crossing the dark living room
where several torn handwritten pages are lying in the floor.
She is heading to the corridor where she puts on her coat
while a mouse is spying on her. Then she puts her hat on. At
the next panel, she gets her award from the Queen.
Image, level 2 (metaphor - meaning): Distorted
writing serves as an indexical sign of bad handwriting
as well as a metaphor for Agatha’s dysgraphia, while the
number of books that surround her provides evidence that
she was a “prolific” writer. The torn pages on the floor might
be a metaphor for the concept of “short stories” compared to
the books on her desk a characteristic format of “detective
novels”. Other types of stories like “mystery plays” or “romance novels” are implied by the general mood and lighting
of the images as well as by her actions. While Agatha is
putting on her hat, she is depicted in a ‘romantic mood’
by the way she is wearing her hat, the soft lighting of the
image, or elements such as the flowers reflect the meaning
of the words “Romance Novels”. Finally, her routine, the
fact that she is always writing until the last moment, even
before a very important ceremony, is a visual metaphor,
also an aetiology, for her persistence as the text mentions:
“The Queen awarded her the title: Dame Commander of the
Order of the British Empire for her contribution to literature.
Her talent, persistence and hard work, despite her learning
difficulties, make her exceptional.”
Thus, some concepts mentioned previously or in the
following paragraphs might be implied in these part’s visuals
as connectors, elements that facilitate the flow and preserve
the unity and the coherence of the narrative. The last panel
where Agatha holds the Queen’s hand, suggesting her
receiving the award, consists of an ellipse: many actions that
took place in the diegetic world before this event are left
out, “still, the reader can easily interpret the whole sequence
on the basis of its similarities to known sequences in daily
life” (Lefèvre, 2000).
7.1.2 Frame story 3: Agatha on the London Underground
Text: “As a famous novelist, playwright, and short story
writer Agatha Christie is called the queen of crime mysteries.
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Figure 7. A timeline depicting the narrative structure for “Agatha Christie” webtoon, paragraph 1 - Agatha at her home, writing

140

Studies in Technology Enhanced Learning, 2(1)

Sime and Tsampra (2022)

https://doi.org/10.21428/8c225f6e.122c0187
As a matter of fact, she continued to write, experimenting
with different types of thriller and murder mystery stories
for all her life. Her crime novels have produced some of the
most recognizable characters in British literature such as
Miss Marple and Hercule Poirot. The New Yorker Journal
states that detective stories were invented by Edgar Allan
Poe, but Agatha Christie revolutionised murder mysteries
and they have become firmly rooted in British culture.
Agatha Christie could be a role model for all of those who
struggle with writing. Miss Marple and Hercule Poirot are
widely recognized characters and their stories are read in
many languages across the world”.
Image, level 1 (My scenario: literal- action):
Agatha is sitting on a bench, in the London underground
of the beginning of the 20th century, see Figure 8. Behind
her, stands a man (Edgar) who is looking at her. As the train
arrives, the doors are opening and Agatha is entering the
train, leaving him behind her. Inside the carriage, where
there is a dead body, passengers are wearing gabardine
coats, hats and are smoking pipes. Agatha observes them,
smiling, as if she knows the identity of the murderer. A man,
sitting somewhere in the carriage, is hiding his face with a
book. Zoom in on the man’s bloodied fingers, and the book’s
cover, Agatha Christie’s “Murder on the Orient Express” in a
Chinese translation.
Image, level 2 (metaphor - meaning): The
establisher of this sequence, a dark tunnel of the London
underground is a visual metaphor for the concept ‘detective
story’, then the fact that Edgar is standing behind Agatha,
resembles the visual arrangement of elements in a typical
timeline thus implies that he might be the man who arrived
first, and consists a metaphor for the word ‘inventor’. This
impression might be reinforced by the fact that, probably,
Agatha is leaving this station and Edgar behind her - station
/ σταθμός in Greek also means milestone or turning point.
Eventually, the way Agatha opens the doors of the train is a
visual metaphor for the verb “revolutionised”, and a connotation of expressions like ‘opening doors to the future’.
Finally, the conventional dress of all other passengers in
the train, is a metaphor for the popularity of detective stories
in Britain. The proudly standing figure of Agatha visualises
the concept of ‘role model’, while the stylized close up of the
Hercules Poirot (drawn with less detail) persona, is a metaphor for the concept of a ‘widely recognisable character’. The
last panel of the sequence zooms out revealing “The Murder
on the Orient Express” cover in a Chinese translation, which
is a visual metaphor for ‘foreign languages’ or other distant
cultures, reminiscent of the expression ‘it is all Chinese to
me’!
Studies in Technology Enhanced Learning, 2(1)

7.2 The Invisible Girls
The essay for this webtoon compares the lives and
educational opportunities of young boys and girls in developing countries around the world. Based on a report on
girls’ rights and realities (Plan, 2016), it provides examples
from three different countries Zimbabwe, Nicaragua, and
Pakistan to which three distinct colours were assigned, and
served as locations or “settings” for the visual narrative, see
Figure 9. For every new idea or example introduced, one
short sub-narrative was created, located in one of the three
locations. Eventually, all three interconnected sequences
form one narrative which comes together in the last scene.
Text: “Due to poverty and societal factors, they [girls]
often get married young, focus on household chores, and
have limited free time to study. For example, where finances
are limited parents may choose to educate their son rather
than their daughter. As a result, they depend on their spouse
for survival and have difficulty realising their dreams.”
Image, level 1 (My scenario: literal - action): A
little boy plays football around garbage, while his mother
(or elder sister) is washing the dishes, see Figure 10. Later
on, the boy is reading a book, while his little sister prepares
food. Then, he goes to school while his mother and sister
both stay at home, in the darkness.
Image, level 2 (metaphor - meaning): While the
text mentions that word “poverty” the reader of the comic
sees the garbage and a stray dog in premier plan. Both the
scene setting and the stray dog function as visual metaphors
for the word “poverty” recalling expressions like ‘a person
dying like a dog’. Then, literally the boy is going to school,
but metaphorically ‘he is realising his dreams’ as the text is
saying. The dark room, and the fact that both girls stay still
while the boy is moving on are visual metaphors for ‘the
inability that girls have to realise their dreams’. Finally, the
last panel represents the effect of ‘having no dreams’, as
mentioned in the definition of a narrative: “a chain of events
of cause and effect relationship occurring in time and space”
(Thompson & Bordwell, 2008). Thus, in narrative terms the
effect coincides with the girls looking from the ‘inside’ to the
‘outside’ like prisoners do.

8. Style as additive information and technical
constraints
After the initial planning, the visual design process
became more technical. However, the representation process
adds information in a way that affects the overall inter
141

Extracting the story behind the CIELL essays
https://doi.org/10.21428/8c225f6e.9e975ef
doi.org/10.21428/8c225f6e.9e975efc

Figure 8. A timeline depicting the narrative structure for “Agatha Christie” webtoon, paragraph 3 – London Underground scene
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Figure 9. The three basic settings of “The Invisible Girls” webtoon: Zimbabwe, Nicaragua and Pakistan

pretation of the concept depicted. Thus, the general idea
of a chair in the platonic sense, might become this or that
specific chair, a Louis XV chair, a Bauhaus chair, a broken
chair, a distorted or a typical one. Similarly, stylistic choices,
such as the degree of stylisation, the naturalistic or expressive colour, or the use of a certain typography, all contribute
to the production of meaning (Kourdis, 2015). Graphic
choices, by completing or competing an image’s meaning(s),
one thing is certain, they alter it. As Lefèvre (2000) argues
“whatever graphic style an artist uses, he is always not only
depicting something, but also expressing at the same time
a visual interpretation of the (fictive) world. Every drawing
style implies an ontology of the representable or visualizable”. Hence, the formal characteristics of a visual can only be
separated from its content, for the sake of studying its inner
mechanisms and production methods.
Secondly, the digital format of the comics, played a
decisive role in their creation, in fact it affected not only
the overall design strategies of the visual material of the
app, but its content as well. The publication format and
the medium’s nature guided the whole production team
from the very beginning of the process: sentences had to be
shorter, images had to adapt in different screen sizes, the
whole material of the app could not exceed a certain number
of megabytes in size. Printed comics have this quality, where
readers through seeing a page, can instantly understand it as
a whole whose parts operate as units of an interconnected
whole. In digital formats such as webtoons, panels exist in a
continuum, read with a scroll down without the intervention
of separate pages, and in this particular case they were
Studies in Technology Enhanced Learning, 2(1)

all designed in square format, so that they could be easily
rearranged depending the different screen sizes of user’s
tablets and mobile phones, see Figure 11.
Finally, since the app size could not exceed certain
megabytes, webtoons had to be visualised with a limited
number of panels, thus imposing an even more fragmented
narrative style on top of the ‘elliptical nature’ of the medium
(Lefèvre, 2000). Due to this technical constraint each essay’s
coherence had to be established in three to seven panels,
thus resembling the format of comic strips.

9. Conclusion
There is a serious under-representation of learners with
dyslexia in higher education. While technology-enhanced
learning could be used to help address this issue there is a
lack of theoretical understanding and practical guidance on
how to design resources to support learners with dyslexia.
Focusing on language learners seeking English qualifications
that provide access to English medium universities, we
reviewed the literature to discover the needs of learners
with dyslexia, how comics are being used for learning,
and identified some generic design principles for inclusive
design based on universal design for learning (CAST, 2018).
However, the guidance was not specific enough, especially
in relation to the visual design, so we asked: “What are the
challenges in the visual design of a dyslexia-friendly, multimodal mobile app based on webtoons?”
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Figure 10. A timeline depicting the narrative structure for “Agatha Christie” webtoon, paragraph 3 – London Underground scene
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Design is all about problem solving, where constraints
are seen as requirements, not as restrictive factors. A basic
aspect of the CIELL app was its educational and inclusive
nature. A key challenge in the visual design was that essays
lacked basic elements of typical stories such as descriptions
of characters, or structural elements such as a climax.
Characters had to be invented where they were not explicitly
stated thus ensuring a visual continuity between the panels,
while at the same time guiding the readers’ interest towards
the last scene.
Secondly, the focus on the needs of learners with dyslexia
required visuals to be not only communicational, but also
assist in memorisation as well. Images were treated as
visual explanations: visual metaphors were used in order
to reflect the texts’ meanings, even where it was possible to
literally represent them. By developing a scenario in which

the character’s depicted actions would metaphorically reflect
the meanings of the text, the essay was ‘translated’ in visual
terms.
However, this role as translator was not transparent. By
selecting a specific metaphor, each time, the designer of the
visual content was equally contributing, with the author
of the essays and with the reader of the webtoons, to the
production of meaning. As words were polysemic the same
would happen with their supposed visual equivalents and
their formal aspects. The visual part would pick up and
expand on the meanings expressed by the verbal part. Representative images always carry connotations, yet abstract
shapes and colours add information too, due to their
inherent characteristics. Then, style, as a series of choices,
does the same: it suggests worlds.

Figure 11. “Agatha Christie” webtoon - London Underground scene, as experienced by the user of the app, read
with a scroll down
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Hopefully, while analysing and interpreting words, choosing, organising and synthesising shapes, the ethical concerns
of the texts are preserved, and add meaning in a sense that
the author of the essays would approve so that they are
suitable for the learning purpose and the learning audience
for whom they are designed.
The contribution of this research is that it provides
insight into the challenges of visual design of an inclusive
approach to technology-enhanced learning in the language
class based on webtoons. It illustrates how visual narratives
in webtoons can be used to create a dyslexia-friendly app to
teach essay planning for language learners with and without
dyslexia. As such it provides practical guidance and explains
the theoretical basis of the socially inclusive app in the hope
that this might assist future researchers and app developers.
However, this is just one approach to designing technology-enhanced learning resources for language learners with
dyslexia and we hope that this will inspire researchers to
investigate the area further.
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