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Abstract

The development of technology and the widespread application of digital tools, such as
teleconference (or videoconference), has led researchers to reflect on traditional theories and
models of learning concerning Distance Education, as well as the formulation of new ones. The
aim of this study is to propose the introduction of the concept tele-mathesis in Distance Learning,
in order to describe the learning process by videoconferencing in Distance Education, which has
features of an “embodied” and “integrated” way of learning. This is a theoretical study based on
Illeris’ Theory of “Integrated” Learning that has been adopted in Distance Learning, using elements
of the Theory of Tele-proximity concerning learning by videoconferencing in Distance Education.
According to the developed argumentation the importance of the senses, emotions and “techniques
of the body” is revealed in both the educational and learning process by videoconferencing, in order
to reduce the transactional distance between the teacher and the learner, as well as, to lead to a
positive distance educational experience. Thus, the cognitive, emotional and social factors involved
in “tele-mathesis”, turn videoconferencing into an “embodied” and “integrated” way of learning.
At the same time, it is showed that the empowerment of “tele-mathesis” requires appropriate
planning and specific management methods. It is therefore proposed to introduce the term tele-
mathesis in Distance Education so as to fully attribute this specific learning process of Distance
Education.

Abstract in Greek

H e&éAEn g texvodoyiag ko 1) evpeia epappoym) YneLokawy epyadeiwy, dmtws 1 ThAedidiokedn, odnynoe
TOVG EPEVVNTES OTOV AVAGTOXAOUO TTAPASOCLAKWY OEwpLwV Kol LOVTEAWY UABNoNg TTOL aLpopPovY THY
eEAE, aAAd xat o SLATOTTWET VEWY. ZKOTOS TS TTAPOVAS EPYALTICLS ELVAIL 1) TTPATALOT YLAL TV ELOALYWY)
™G évvolag TAe-udOnon omv e£AE, mpokeluévov va mpoadloptotel 1 pabnotaky Stadikacio péow
AedL8ioKePng TTov SLABETEL XAUPOKTNPLOTIKE KEVOWUATNS» KOl «OAOKANpwUEVno» u&bnong. ITpdkettat
Yo plo Bewpntiny epyacio oty omola yiveton avaywyr g Ocwplog g «OAokAnpwpévng» Mdbnong
tov Illeris oy €£AE ypnotpomolwvtag otolyela ™g Oewplag ™mg Tnle-eyydmrag mov apopd ™)
uaonon péow mAediaokedpng omy eEAE. TOUQWVL UE TNV ETYELPNUATOAOYIO TTOL WATTTOOTETAL,
QVASELKVVETAL 1) ONUAVTIKOTNTX TwY oaONOEWY, TV TLVCLTONUATWY ALY KAl TWY «TEXVIKWY TOU
OWUALTOS», TOCO OTNY eKTTAUSEVTLKY 00 kot 0T padnaotakn Stadtkacior He THAESIATKEY), TPOKELUEVOD
va uetwBel 1) Stadpaotikn) amdotaot) SddaKkovTo Kol SIEATKOUEVOD, AAAS KL VO TTPOKVPEL pLor BT
eEAE eumetpio. Ol yvwoTikol, cuvaaBnuortikol Ko KowwvLkol TapdryovTeg ToL TeEPLAQUBAVOVTOL OTHY
™Ae-udOnom, xaBLoTovY Y ™MAESLATKEYY KEVOWUATN» KAl «KOAOKANPWUEV» udBnom. TlapdAinAa,



Proposition for the Introduction of the Concept Tele-Mathesis in Videoconferencing in Distance Education
Athanasios Kanellopoulos, Maria Koutsouba, Yiannis Giossos

SO TWVETOL TG 1) EVSLVAUWOT) TNG TNAE-UAONONG ATt TEL KATAAANAC OXESLOLTUO KOl CUYKEKPLUEVOLS
TPdTOVg Slayeiptong. Qg ek TOVTOL TPOTEWVETAL 1) ElCAYWYN TNG Evvolag ThAe-uadnomn omy e£AE
TIPOKELUEVOL Vo artodobel TAnpéotepa 1 pabnaotaxy avt Stadikaaio g eEAE.
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Introduction

Tabula rasa or Tabula inscripta? An interactive philosophical discussion about the nature of
learning that started thousands of years ago but remains always timely since it is, even today, a
research subject of many scientific fields dealing with learning and education generally. Since the
era in which Aristotle was claiming that learning is based on experience and sensations
(Papagiannidis, 2008), researchers now argue that learning is achieved through shifts of the
perception that leads to change of behaviour, thinking and emotions (Illeris, 2016; Lachman, 1997;
Rogers, 1999; Schunk, 2012). Various theories have been developed about learning, such as the
Illeris’ Theory of “Integrated” learning (Illeris, 2009; 2015; 2016) that places the learning process in
a holistic perspective, highlighting the significant effects of cognitive, emotional and social
interaction in the acquisition of knowledge.

Learning as a process is the same, regardless of how the learner is involved (Lionarakis, 2006) or
whether there is a geographical distance between the teacher and the learner, as is the case in
Distance Education. This is because learning is associated with the mental and interactive
processes of human being and it is not about the educational method used (Illeris, 2016;
Kanellopoulos & Koutsouba, 2017). On this basis, it can be argued that already existed cognitive
and social learning theories can be discussed in relation to distance learning.

Moreover, Information and Communication Technologies (ICT) in distance learning undoubtedly
contributed to the enhancement of both teaching and learning in Distance Education (Mavroidis,
Karatrantou, Koutsouba, Giossos, & Papadakis, 2013). Videoconference, in fact, is one of the most
widespread digital tools of Distance Education, as a basic media of communication between
teacher and learner (Wu, Lin, & Yang, 2013; Lionarakis, Papadimitriou, Hartofylaka, Aggeli, &
Tzilou, 2018). In videoconferencing, participants communicate and interact in real time, via video
or audio, or both, using online technology to bridge the geographic distance among them
(Mavroidis et al., 2013; Panagiotakopoulos, Tsiatsos, Lionarakis, & Tzanakos, 2013; Wu et al., 2013;
Anastasiadis etal., 2011; Anastasiadis etal,, 2009; Gkousios & Tzanavari, 2009). In fact,
videoconferencing is a multi-media communication tool that can have educational
implementation. Learning, through it, is influenced by audiovisual messages are transmitted
(Kanellopoulos, Koutsouba, & Giossos, 2020).

Community of Inquiry Model (Garrison, Anderson, & Archer, 1999) with its three dimensions -
social, cognitive and teaching presence - that was adapted to the synchronous way of
communication by Themeli and Bougia (2016) with the Theory of Tele-proximity, highlighting the
importance of intimacy between participants and non-verbal communication messages (Mavroidis
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et al., 2013; Themeli & Bougia, 2016; Wu et al., 2013) can been adopted in videoconferencing. At
this point, it should be clarified that in this study the term videoconferencing also refers to the term
teleconferencing.

Immediacy and intimacy are two features that enhance the social presence of participants in a
Community of Inquiry contributing to the development of a positive learning climate (Mavroidis
et al., 2013). Decoding non-verbal communication plays a key role in this (Themeli & Bougia, 2016;
Wu et al., 2013). Specifically, it highlights the contribution of the human body to the learning
process through videoconferencing (Lakoff, 2012; Wilson & Foglia, 2016). In any case, interaction
is a key component of the learning process in Distance Learning (Hillman, Willis, & Gunawardena,
1994; Moore, 1989) and can reduce the transactional distance between teacher and learner (and/or
learning environment) as proposed by Moore (1993).

Discussion about the learning process and the quality of the educational process in Distance
Education is ongoing, while videoconferencing has provoked intense research interest in the
scientific field of Distance Learning (Kanellopoulos, 2019; Kanellopoulos & Koutsouba, 2019).
Nevertheless, videoconferencing has not been studied from a pedagogical point of view in Distance
Learning (Kanellopoulos, 2019; Kanellopoulos & Koutsouba, 2019), a learning process that is
dynamic and complicated, has cognitive, emotional and social features, and is based on both
audiovisual learning and embodied learning. That is why a new concept needs to be introduced.

The aim of this study is to propose the introduction of the concept tele-mathesis in Distance
Learning, in order to define the learning process by videoconferencing in the Distance Education,
which has features of an “embodied” and “integrated” way of learning. This is a theoretical study
based on Illeris’ Theory of “Integrated” Learning that has been adopted in Distance Learning, using
elements of the Theory of Tele-proximity concerning learning by videoconferencing in Distance
Education. In order to do so, the theoretical background of the concept tele-mathesis will be
discussed and defined.

The fundamental theoretical background of the concept tele-mathesis
Theory of Tele-proximity

Community of Inquiry Model, one of the most used in the international literature of Distance
Learning, although it contributes significantly to the scientific field of Distance Learning, was
criticised whether it can be applied on synchronous ways of communication (Jézégou, 2010; Xin,
2012). The Theory of Tele-proximity responded to this critique. This theory emphasizes the social
relationships among the members of an educational videoconference group. It interprets their way
of interaction by likening the videoconferencing to a “theatrical scene” (Pentland, 2012; Themeli
& Bougia, 2016; Themelis, 2014). The learning process in Distance Education, through
videoconferencing, is improved through the cultivation of immediacy and intimacy that leads to
the reduction of the transactional distance (Themeli & Bougia, 2016). The theory introduces the
Tele-Community of Inquiry Model that includes the tele-cognitive, tele-teaching and tele-social
presences (Themeli & Bougia, 2016; Themelis, 2014) (Figure 1).

European Journal of Open, Distance and e-Learning — Vol. 23 / No. 2 85
ISSN 1027-5207
© 2020 EDEN



Proposition for the Introduction of the Concept Tele-Mathesis in Videoconferencing in Distance Education
Athanasios Kanellopoulos, Maria Koutsouba, Yiannis Giossos

~ TELE-PROXIMITY

7 .
University Policy o — T~ ™ Instructor Identity
/ / Tele-Teacher Tele-Social \\
‘! Presence J//(,,_ Presence ) _
‘ - b | Student Identi
Time Zone \\ / N LG [LETITE

Technologies

Tele-Cognitive / Learning Objectives

N \ Presence S ,_/
~ / -

Figure 1. Theory of Tele-proximity. Adapted from Themeli and Bougia (2016; p.153, Fig. 1.1)

Though tele-presences of the Tele-Community of Inquiry Model are based on the presences of the
Community of Inquiry Model, they have additional characteristics (Kanellopoulos et al., 2020)
(Figure 2). According to the literature, the audiovisual messages transmitted by the participants
during videoconferencing, affect the tele-presences (Iacoboni, 2009; Lakoff, 2012; Pentland, 2010,
2012; Sime & Themelis, 2018; Themeli & Bougia, 2016; Themelis, 2014; Wilson & Foglia, 2016).
Moreover, in videoconferencing the learning process is influenced by the technical problems that
may arise, from the attitudes of the participants and from all those factors that influence the in-
person learning process (Themelis, 2014; Armakolas & Panagiotakopoulos, 2020).
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Figure 2. Characteristics of Tele-Community of Inquiry tele-presences

The “embodied” learning

The Theory of Tele-proximity reinforces the importance attributed to the role of the senses in
learning, highlighting its embodied character. The importance of the senses in learning has
preoccupied researchers since ancient times. According to Aristotle, sensory perception leads to
learning as it interacts with the human’s internal representations leading to new ones (Paivio, 2007;
Papagiannidis, 2008; Fokas, 2013). Unlike Aristotle, Plato believed that learning stems only from
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the soul, through the pre-existing ideas that he reencounters in the material world (Fokas, 2013).
Neuroscience nowadays by studying the brain, strengthens Plato’s theory (Fokas, 2013).

Moreover, the ancient Greek philosophy dealt with the relationship between the senses and
memory with the cognitive process triggered the development of modern cognitive theories, such
as the Theory of Embodied Cognition (Lakoff, 2012; Wilson & Foglia, 2016) (Figure 3). Embodied
learning includes the interaction of the body with the natural environment through sensory-kinetic
processes (Alibali & Nathan, 2012; Iraklioti, Pantidos, & Birbili, 2017; Kokkinidou, 2017). The
participation of the body in learning can occur through social interaction, too (Kokkinidou, 2017).
Besides the biological dimension of the body there is also the social one, through the body’s
expressions, manners, emotions and so on (Alexias, 2011).
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Figure 3. An Embodied Cognition Model. Adapted from Hinton (2014; Fig. 4-4)

Thus, the body is an agent as well as an expression in any social interaction (Alexias, 2011).
Furthermore, the social dimension of the body cannot be separated from its biological (Alexias,
2011). Through sighting, in fact, it is possible to detect the meaning of the behaviour of others,
hence visual perception has a dominant role in embodied learning (Iacoboni, 2009; Pentland, 2010;
Wilson & Foglia, 2016). Based on this, Illeris (2009; 2015; 2016) formulated the Theory of
“Integrated” Learning.
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The “integrated” learning

The Theory of “Integrated” Learning (Illeris, 2009; 2015; 2016) (Figure 4) combines elements from
cognitive and social learning theories.
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Figure 4. Theory of “Integrated” Learning. Adapted from llleris (2009; p.8, Fig. 1.1)
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In this learning model, knowledge is gained through the interaction of the individual with the

environment, while it is noted that motivation, volition and emotion have an important role in the

content of knowledge. Since content, motivation (internal and external) and environment (natural

or social) are linked together in the learning process means that learning has cognitive, emotional

and social characteristics. This is what Matteson (2014) named “integrated” learning (Figure 5).
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Figure 5. “Integrated” learning. Adapted from Illeris (2016; p.50, Fig, 3.3)

As it is defined by Neuroscience, in cognitive and emotional aspects of learning, the brain has the
primary role. Research shows how motivation, personality traits and positive emotional attitude
towards the content of knowledge increase the effectiveness of learning (Illeris, 2015; 2016;
Matteson, 2014; Spencer & Victor, 2017; Caliskan, 2014). On the other hand, social factors have an
important role in learning, through the cultivation of skills such as self-awareness, self-
management, collaboration, communication, group decision making, social awareness (Matteson,
2014). Although the Illeris’ theory focused on conventional education, it can also be linked to
learning in Distance Education. This is because effective learning in Distance education as such

9 | G6s

involves the learner’s “integrated” cognitive, emotional, and practical activation (Lionarakis, 2006).

The concept of Tele-mathesis in Distance Education

The educational process through videoconferencing in Distance Education has similarities with
the face-to-face teaching (Milioriitsas & Georgiadi, 2010) because of the audiovisual “live”
communication of the participants. In addition, the learning process is not differentiated in its
essential mechanism, since this concerns the mental and interactive processes of human and not
the educational method followed (Illeris, 2016; Kanellopoulos & Koutsouba, 2017). However, it has
specific characteristics due to the nature of the communication medium used (Kanellopoulos et al.,
2020). Since the ancient Greek term “mathesis” emphasizes these specific characteristics, i.e.
“embodied” and “integrated” learning, the concept “tele-mathesis” is proposed to this study to
describe the learning process through videoconferencing. This is because “mathesis” can highlight
the importance of perception and body in the learning process.

By applying Illeris’ Theory of “Integrated” Learning (2009; 2015; 2016) in the learning process
through videoconferencing there seems to be analogies and similarities with the Theory of Tele-
Proximity (Themeli & Bougia, 2016; Themelis, 2014). More specifically, for Illeris (2009; 2015; 2016)
learning has three dimensions: content, incentive, and interaction (Figure 6).
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Figure 6. The dimensions of learning. Adapted from llleris (2016; p.47, Fig. 3.2)

The content dimension corresponds to the tele-teaching presence that includes the actions for the
design of the educational process and the organization and the selection of the content (i.e.
knowledge, skills and attitudes) (Themeli & Bougia, 2016; Themelis, 2014; Kanellopoulos, 2019;
Kanellopoulos, Koutsouba, & Giossos, 2019). The incentive dimension corresponds to the tele-
cognitive presence, since the latter refers to the cognitive presence formed by the audiovisual
messages of the videoconference (Kanellopoulos, 2019; Kanellopoulos et al., 2019). Finally, the
interaction dimension is associated with the tele-social presence that characterises the social
interaction of the participants and depends on the degree and the way of interaction with the
electronic learning environment (Themeli & Bougia, 2016; Themelis, 2014; Kanellopoulos, 2019;
Kanellopoulos et al., 2019).

For Illeris (2009; 2015; 2016), learning is also achieved through a two-way internal process, between
content and incentive, which is in constant interaction with the learner’s environment (Figure 7).
Therefore, the three elements of this model seem to be interdependent and the acquisition of
knowledge, or the learning effect, is their constituent. Likewise, the elements of the Tele-Proximity
Theory are interdependent (Themeli & Bougia, 2016; Themelis, 2014), since the formulation of a
successful Tele-Community of Inquiry, that will lead to the acquisition of new knowledge, for this
theory, arises from the harmonious and appropriate coexistence and interaction of tele-cognitive,
tele-teaching and tele-social presence.
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Figure 7. The processes of learning. Adapted from llleris (2016, Fig. 3.1, p. 45)

Thus, the analogies between the two theories can lead to a new interpretation of the way of learning
through videoconference, which stems from their composition (Kanellopoulos, 2019). The
depiction of this synthesis is a new learning triangle (based on the Illeris’ learning triangle)
(Figure 8).

TELE-TEACHING TELE-COGNITIVE
PRESENCE PRESENCE

¢ emm———
Group acquisition of knowledge

INTERACTION

L]
TELE-SOCIAL
PRESENCE

Figure 8. Tele-mathesis. Adapted from Kanellopoulos (2019, Fig. 6.4, p. 132)

In this new triangle of tele-mathesis the relations among the three tele-presences are depicted too
(Kanellopoulos, 2019). The achievement of the learning outcome in the Tele-Community of
Inquiry, through the construction of new knowledge with the use of the practical inquiry, is the
result of a team process. This process determined by the tele-teaching presence that activates the
tele-cognitive presence. This group process implies that individual process of acquiring knowledge
is present too.

The activation, or not, of the tele-cognitive presence, based on the creation of the appropriate
learning environment in the group, leads to the next stage of the educational process or to its
redesign. The tele-teaching presence should be adapted, depending both on learners’ bodies and
faces’ reactions as well as from their active participation or their verbal messages (Kanellopoulos,
2019). The audiovisual messages, along with those of the content itself (presentation software or
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other educational applications) determine the tele-social and the tele-cognitive presence
(Kanellopoulos, 2019).

Tele-mathesis is based on the sensory perception that is essential for the formulation of the three
basic elements of tele-mathesis (tele-cognitive, tele-teaching and tele-social presence) and for the
dynamic relationship that develops among them (Kanellopoulos, 2019). The perception concerns
either the audiovisual representation of the content (presentation software and the tutor) or the
social interaction that takes place in videoconference. Tele-mathesis also relies on the expressions
of participants’ faces (and movements) (Kanellopoulos, 2019) that are part of the so-called
“techniques of the body” (Alexias, 2011).

After all, the visual perception is created not only by simple transfer of visual stimuli to the brain,
but also through the creation of conceptual metaphors with expressions (or movements) of the
body that can take effect autonomously or in combination with the verbal speech and strengthen
(or inhibit) the learning outcome (Lakoff, 2012; Iraklioti et al., 2017). Essentially, through vision,
the meaning of the behaviour of other people is detected (Iacoboni, 2009; Pentland, 2010; Wilson
& Foglia, 2016), which influences social interaction, which in turn influences the learning outcome
through the cultivation of a positive or negative learning environment. Thus, the visual perception
contributes to the cultivation of immediacy and intimacy that lead to the reduction of the
transactional distance (Themeli & Bougia, 2016) and the development of perceptual learning
(Tsoukaki, 2015).

From the above, it seems that tele-mathesis has an “embodied” character (Figure 9) as the role of
the body is decisive (Kanellopoulos, 2019). In fact, tele-mathesis includes a physical and mental
aspect as the Illeris’ theory supports (Illeris, 2009; 2015; 2016 ) for learning in general, as well as the
coexistence and interaction of the body with the mind (Alexias, 2011).

TELE-TEACHING o® TELE-COGNITIVE @ '

PRESENCE PRESENCE
NS @
. ¢ ®
@ Group acquisition of knowledge

INTERACTION

Lr—=)
TELE-SOCIAL @
PRESENCE @
Figure 9. The embodied tele-mathesis

However, tele-mathesis takes, also, on the character of “integrated” learning according to the
Illeris’ theory (2009; 2015; 2016) since it is defined and includes cognitive, emotional and social
factors (Kanellopoulos, 2019). When these factors are activated, the result is the integration of the
learner in the learning community and the wider society (Illeris, 2009) (Figure 10).
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Figure 10. The “integrated” tele-mathesis

Conclusions

In this study, the aim was to propose the introduction of the concept tele-mathesis in Distance
Learning, in order to describe the learning process by videoconferencing in Distance Education,
which has features of an “embodied” and “integrated” way of learning. It is a theoretical study
based on Illeris’ Theory of “Integrated” Learning that has been adopted in Distance Learning, using
elements of the Theory of Tele-proximity concerning learning by videoconferencing in Distance
Education. According to the developed argumentation, the importance of the senses, emotions and
“techniques of the body” is revealed in both the educational and learning process by
videoconferencing, in order to reduce the transactional distance between the teacher and the
learner, as well as, to lead to a positive distance educational experience. Thus, the cognitive,
emotional and social factors involved in “tele-mathesis”, turn videoconferencing into an
“embodied” and “integrated” way of learning. At the same time, it is showed that the empowerment
of “tele-mathesis” requires appropriate planning and specific management methods. It is therefore
proposed to introduce the term tele-mathesis in Distance Education so as to fully attribute this
specific learning process of Distance Education.

In particular, in tele-mathesis, the learning process occurs with the dynamic interaction of the
Theory of Tele-proximity’s three-dimensional presences, that tele-cognitive, tele-teaching and tele-
social presence. The tele-cognitive presence is affected and affects the tele-teaching presence. The
teacher must focus on audiovisual messages (verbal and non-verbal) that are transmitted to the
learners along with the messages transmitted by the “techniques of the body”, and vice-versa. This
focus functions as feedback and contributes to the formulation of a positive learning environment.
The tele-social presence is characterized by social interaction and it is associated both with tele-
teaching and tele-cognitive presence. Audiovisual messages transmitted by the “techniques” of the
participants’ bodies, determine the degree of tele-social presence contributing in educational and
learning process.
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In conclusion, tele-mathesis as a concept refers to an “embodied” and “integrated” way of learning
in the environment of videoconferencing. It reinforces the necessity of proper and specific design
of the videoconference educational process that ought to be based on pedagogical criteria so as to
enhance the quality of both learning and teaching (Themeli & Bougia, 2016; Wu et al., 2013;
Lionarakis et al., 2018).

This study, as any study, has its limitations. The main one is its theoretical nature. Thus, empirical
research has to follow. Further research is required on the relation of the emotions of the tutors,
and/or the learners, which are developed during the educational process. A very interesting issue
for empirical study, also, is the role of the body (tutor and learners) in the educational process
through videoconferencing. Finally, since the aim in Distance Education is to develop communities
of inquiry, it is worth considering whether in the videoconferences the learners operate within such
a community.
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