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PREFACE TO THE PROCEEDINGS

Gorg Mallia
Chair, ICICTE 2017 Communications Committee

Dependence on technology in all walks of life has now got to the point where it is no
longer a visible phenomenon. Technology’s very invisibility in our lives means that it
has integrated itself so seamlessly with the everyday workings of society, that it has
become indivisible from our lifestyles.

The technological change started slowly a few decades ago, then picked up wildfire
speed till it became a veritable tidal wave, inundating us with changes so fast that they
passed us by without us noticing, but not without us using the fruits of those changes.
Technology infiltrated our pockets and minds with smartphones. It created a network
that tied us together, and that worked with speeds so fast as to render our lives a race
against keeping up. We buy the new technology as soon as it comes out and fill our
homes with it. And our children absorb it with the facility of natural, intuitive users.
They have gone well beyond Prensky’s digital native terminology, which is now
rendered useless in the face of our students having almost symbiotically adopted
technology, in the process becoming virtual cyborgs, well beyond the imaginings of
science fiction writers of old. A case of reality being much stranger than fiction -- or at
least very different, because there is nothing strange in all of this. We have accepted it
as the normal way of all things.

These children and young people populate our schools and universities. They are the
product of a society that is driven by technology. They learn on the go, independent of
their instructors and the institutions that civilisation has insisted they frequent. Their
learning is individual and mobile. Information is at their fingertips, and they absorb it,
not necessarily discriminately. Not necessarily with all the tools at hand for synoptic
recall or intellectual synthesis, but with an ease that has become automatic for them.
We, the education professionals, need to understand just how fundamental the change is
that has happened within the institutions (physical and virtual) where we work to
provide educational facilitation to these students. We need to work with the
technologies that are bread and butter to their lives (and ours) and understand how to
utilise them to organise, inform, instruct and guide our students, both cognitively and
affectively, in substantive and procedural ways.

That is why conferences like the International Conference on Information,
Communication Technologies in Education are so important. They bring together
cutting edge experimentation that acknowledges the importance of technological
innovation in educational settings. They engage participants in deep, scientific
discussion and create physical networks that promote the understanding of change and
how that can be utilised to productive ends. Just because technology has become
invisible in our lives does not mean it is not there, and that makes it doubly more
important that it be studied and harnessed to move society forward in ways that are
sustainable and organised.



ICICTE 2017 Proceedings

Now in its seventeenth edition, ICICTE has proved itself in this regard, and these
proceedings are a clear indication of the variety of experimentation and depth of
understanding that our participants have undertaken. This collection of papers should
prove to be stimulating reading for all education professionals who go beyond the
curricular routine and are willing to push the envelope in favour of innovation.

On behalf of the Steering Committee, it is my great pleasure to welcome all those
attending this annual conference, be they presenters, workshop leaders, or participants. I
would like to say that you are now part of the ICICTE tradition. This is a “family”
conference, in which the mixture of the scientific and social have proved to be a very
successful base on which to build a friendship-based scholarship. It is also wonderful to
be back on Rhodes, where we had very successful conference meetings in 2011, 2012
and 2016. The backdrop provided by wonderful Greek islands like Rhodes creates the
atmosphere necessary for disseminating knowledge in both plenary and social settings,
creating a real community spirit that is at the heart of what this conference is to all its
participants past and present. This is a “Greek” conference in that sense, though the
community in it is vastly international, both on the organisational and on the participant
sides.

ICICTE would not be even remotely feasible without the tireless work of the
Conference Director, Nancy Pyrini, who deals not only with the indispensable logistics,
but also is the face of the conference to our many delegates. Nancy is both the mind and
heart of ICICTE. There would not be this annual get-together of friends without her.

These Proceedings are the result of a synergistic process that involves the members of
the Scientific Committee, ably led for many years by Dr Greg Anderson, and the editing
work of Dr Linda Morris, aided by Dr Costas Tsolakidis of the University of the
Aegean. The members of the Scientific Committee two-way blind review papers
(though there are times when the review process goes through multiple phases), and Dr
Morris scrupulously edits and formats the papers that are then produced by myself to
form this assembled volume.

But there are a lot of people involved in the success story that ICICTE has become. As
in past many years, this conference has been successfully organised by Southampton
Solent University of the United Kingdom, represented by Dr. Chris Barlow, who chairs
the Steering Committee. This is done in collaboration with the Justice Institute of
British Columbia, Canada, represented by Dr Anderson. We are very happy this year to
welcome new co-organisers, the South Aegean Region, Greece. And would like to also
thank the Municipality of Rhodes for their wonderful hosting and kindness. We are also
aided greatly by Matt Hickling, George Sarrigeorgiou, and Marie Louise Kold, among
others.

We sincerely hope you find these Proceedings illuminating, and if they are of use to
you in ways that make you use what you read here in your own professional capacity,
then we have succeeded. Please do contact any of the authors with whose work you find
you share an affinity and make sure that you join us in the annual sojourn of creative,
innovative scholarship that is ICICTE.

Back to the contents

Xi
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UNDERSTANDING LITERACY IN A CONNECTED WORLD:
WHY TEACHING DIGITAL SKILLS IS A CRUCIAL PART
OF HIGHER EDUCATION, AND HOW TO MAKE IT WORK

Alec Couros and Katia Hildebrandt
University of Regina
Canada

As instructors in a higher education setting, we often assume that our students
come to us with the basic literacies needed to navigate the world around them.
But while this may have been true previously, the extremely fast pace of
change in our current digital reality has meant that many students do not leave
secondary school with the skills and fluencies that they will need to succeed in
our connected world, where the very idea of literacy has rapidly shifted and
morphed into something completely new in recent years. As such, it falls to
those of us who teach these students to find ways to help students acquire
these emerging literacies, while simultaneously presenting students with the
content knowledge of the various subject areas in which we teach.

In this paper, we have endeavoured to provide instructors with a solid
grounding of the literacies and skills that our students will need to navigate an
increasingly digital culture, as well as offering suggestions for integrating
these important lessons into our pedagogical practice. Thus, we begin by
unpacking what is meant by the term “literacy” within the context of our
digital world. We then offer some models for understanding the new and
emerging literacies that we need to navigate our present reality, and we
examine why these literacies are so key to the ability to succeed and thrive.
Finally, we offer ways that we might integrate opportunities for developing
these emerging literacies into university courses in authentic and meaningful
ways.

Changing Understandings of Literacy

This is the thing about literacy today, that needs above all not
to be misunderstood. Both the people who say that reading/
writing have declined and that reading/writing are stronger than
ever are right, and wrong. It’s not a return to the word,
unchanged. It’s a literacy transformed by the existence of the
electronic media that it initially has nothing in common with.
It’s also transformed by all the textual forms — mail, the
newspaper, the book, the bulletin board, etc. It’s not purely one
thing or another. (Snarkmarket, 2009)

The concept of literacy has a fundamentally different feel than it did in a pre-
Web world. What once meant simply “reading and writing” takes on a broader
definition as we expand our idea of what constitutes “text.”

X1i
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“Traditional” literacy is typically understood as the ability to read and write.
In this model, texts are defined as various forms of writing (e.g., books,
chapters, articles, poetry, etc.), and to be “literate” means to be able to work
with texts proficiently. In the past several decades, however, we’ve seen a
mainstream shift in what is considered a “text” and with it, a much broader
idea of “literacy.” On a daily basis we now encounter traditional print texts,
visual and audio texts, and a wide variety of digital texts that include video,
audio, and written components. A “text” now includes anything that we “read”
or interpret: books, posters, movies, songs, comics, websites, games. ..
Because of this, we now speak of the “multiple literacies” required to interpret
or decode this wide array of texts: visual literacy, physical literacy,
mathematical literacy, media literacy, info literacy, just to name a few. In
classrooms, theories like Gardner’s (1983) multiple intelligences (which
shares some of the same philosophical roots) has now led to differentiated
instruction to meet the needs of learners with various learning preferences.

Even more broadly, though, we can think of literacy as competency or fluency
in a particular area of knowledge. With this understanding of literacy, we can
broaden our list of “types of literacies” to things like financial literacy,
ecoliteracy, social or emotional literacy, and physical literacy. As well, as
Belshaw (2011) points out, it’s not really possible to make a binary distinction
between literate and illiterate - we might be more literate (more competent) in
some areas than others, but literacy is more of a continuum than an either/or
state.

If we define literacy as the ability to read (or interpret) the world around us,’'
then digital literacy should not be thought of as requiring a separate set of
skills. Rather, digital literacy adds a layer to traditional literacy, enabling us to
read or interpret the connected reality we live. Unfortunately, many of the
existing models of literacy for the 21st century (that is, those that explicitly
include online spaces) separate digital literacies from their “traditional”
counterparts.

In these models, digital literacies are treated as totally separate from “offline”
literacies. But if it’s no longer possible to separate our on- and offline worlds
(as Jurgenson [2011] argues), it doesn’t make much sense to separate on- and
offline literacies either.

Instead we might imagine digital and traditional literacies as two overlapping
sets. In many cases, digital literacies are not separate from these other
literacies - rather, they simply add an additional layer to them. For instance,
visual literacy might include particular skills in an offline context, but when

! Paulo Freire, an educator and theorist known for his work in the area of
critical pedagogy, famously asserted, “Reading the world always precedes
reading the word, and reading the word implies continuously reading the
world” (Freire & Macedo, 1987, p. 35). While we have not focused on the
critical lens here, it’s important to consider Freire’s argument: That our
context for reading - our worldview - will always inform the way that we
interpret the texts around us.

xiii
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looking at an online visual text, we might need these skills p/us some
additional skills to help us interpret the digital elements of the text. Of course,
there are certainly some literacies that are unique or specialized to digital (or
traditional) settings, it is important to acknowledge that there is a great deal of
overlap, just as the online and offline worlds are becoming increasingly
enmeshed.

We’ll now turn to some models of literacy that include digital and emerging
literacies. Each of these models has its pros and cons, and there are many
overlapping pieces, but it is helpful to look at several major models in order to
get a sense of how we might understand digital literacies.

Models for Understanding Emerging Literacies

If you Google the phrase “models of literacy,” you’ll find no shortage of
ideas. Search for “types of literacy” and you’ll get an equally broad range of
answers. From “traditional” to “new,” “financial” to emotional,” there seem to
be as many different understandings of literacy (and what it includes) as there
are people writing about it. Add in the term “digital” and you’ll discover an
entirely new set of definitions and skillsets.

Before we begin, a few things to note: first, you’ll notice that these models
tend to fall into one of two categories. Some outline what successful, literate
learners should be - global citizens, designers, navigators - while others
outline what these learners should do - collaborate with others, share artefacts
with a global audience, analyze and manage information. Second, it’s
important to understand that this is by no means a comprehensive list of all
(digital) literacy models; rather, this list provides an overview of a few
frameworks that have been influential in educational circles. Finally, while we
refer to them here as models of digital literacy, these frameworks go by a wide
variety of names, including media literacy, 21st century literacy, info literacy,
and computer literacy, but they share the common element of dealing with
online texts.

ISTE

One of the most prominent organizations in the area of digital literacy
standards is the International Society for Technology in Education (ISTE).
ISTE first released standards for ““ Learning to use technology” in 1998. Since
then, ISTE has updated their standards for students twice: once in 2007
(“Using technology to learn) and again in 2016 (“Transformative learning
with technology”).

The most recent ISTE (2016) student standards contain both a descriptor of
what successful learners should be and an action statement outlining what
these learners should do. The standards are:

e Empowered Learner: Students leverage technology to take an active
role in choosing, achieving, and demonstrating competency in their
learning goals, informed by the learning sciences.

X1v



ICICTE 2017 Proceedings

Digital Citizen: Students recognize the rights, responsibilities and
opportunities of living, learning and working in an interconnected
digital world, and they act and model in ways that are safe, legal and
ethical.

Knowledge Constructor: Students critically curate a variety of
resources using digital tools to construct knowledge, produce creative
artifacts and make meaning learning experiences for themselves and
others.

Innovative Designer: Students use a variety of technologies within a
design process to identify and solve problems by creating new, useful
or imaginative solutions.

Computational Thinker: Students develop and employ strategies for
understanding and solving problems in ways that leverage the power of
technological methods to develop and test solutions.

Creative Communicator: Students communicate clearly and express
themselves creatively for a variety of purposes using the platforms,
tools, styles, formats and digital media appropriate to their goals.

Global Collaborator: Students use digital tools to broaden their
perspectives and enrich their learning by collaborating with others and
working effectively in teams locally and globally.

Key ideas in the context of this paper: the critical curation of information, the
focus on creating artefacts for particular contexts, the inclusion of global
collaboration

NCTE

Another well-known framework is that of the National Council for Teachers
of English (NCTE). The NCTE first published a 21st Century Literacies
Framework in 2008. The 2013 update includes these goals:

Develop proficiency and fluency with the tools of technology.

Build intentional cross-cultural connections and relationships with
others so to pose and solve problems collaboratively and strengthen
independent thought.

Design and share information for global communities to meet a variety
of purposes.

Manage, analyze, and synthesize multiple streams of simultaneous
information.

Create, critique, analyze, and evaluate multimedia texts.

Attend to the ethical responsibilities required by these complex
environments. (NCTE, 2013)

Key ideas in the context of this paper: the emphasis on cross-cultural
collaboration, the focus on the skills needed to deal with an abundance of
information

XV
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6 Cs

The third approach that we’ll look at is Michael Fullan’s (2013) list of 6 Cs,
first developed in 2013. These key areas, necessary for student and society
well being in the 21st century, are:

e (Character education: honesty, self-regulation and responsibility,
perseverance, empathy for contributing to the safety and benefit of
others, self-confidence, personal health and well-being, career and life
skills.

e C(Citizenship: global knowledge, sensitivity to and respect for other
cultures, active involvement in addressing issues of human and
environmental sustainability.

e (Communication: communicate effectively orally, in writing and with a
variety of digital tools; listening skills.

e C(ritical thinking and problem solving: think critically to design and
manage projects, solve problems, make effective decisions using a
variety of digital tools and resources.

e (ollaboration: work in teams, learn from and contribute to the learning
of others, social networking skills, empathy in working with diverse
others.

e C(reativity and imagination: economic and social entrepreneurialism,
considering and pursuing novel ideas, and leadership for action.

Key ideas in the context of this paper: the broader conception of literacy, the
emphasis on developing networking skills and working with a variety of

people

Obviously, there are elements of these models/frameworks that are targeted to
K-12 students; however, many students are entering higher education without
these skills - and, as we will see below, these literacies are crucial for anyone
hoping to succeed in our increasingly connected reality. Thus, we would argue
that the models apply equally to tertiary education settings, and so it falls on
university and college instructors to teach and model these skills in their
courses.

Why Teach Digital and Emerging Literacies?

Now that we know what digital and emerging literacies look like, we need to
understand why they are so important. In order to understand this, we need to
look more closely at the challenges of “reading” our connected world. Note
that we have certainly not identified every one of the challenges that exist:
rather, we have chosen to highlight a few in order to underscore the need for
digital literacy development.

Challenge #1: Information Abundance

With nearly ubiquitous access to the Internet, we now have instant access to
an incredible amount of information at the touch of a button. Given this
information abundance, one of the most important literacies relates to the
efficient and critical consumption of information. As Schwartz (2004) has
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noted, “Learning to choose is hard. Learning to choose well is harder. And
learning to choose well in a world of unlimited possibilities is harder still,
perhaps too hard” (p. 144). Traditional information literacy strategies have
readers check for validity of a text (whether found online or offline) by
examining details such as the source, author, accuracy, objectivity, currency,
and relevance. However, when dealing with digital texts, we see a number of
added layers of complexity (as in the outer “digital” ring in our first diagram
above). In particular, the sheer volume of information makes it more difficult
to sort through what is important.

In order to address this challenge, we need to develop our attention literacy.
Simon (1971) writes:

... in an information-rich world, the wealth of information means a
dearth of something else: a scarcity of whatever it is that information
consumes . . . . What information consumes is rather obvious: it
consumes the attention of its recipients. Hence a wealth of information
creates a poverty of attention and a need to allocate efficiently among
the overabundance of information sources that might consume it.

(pp. 40-41)

Developing attention literacy involves developing the skill of focusing our
attention on the relevant pieces of information. This often means learning to
use particular tools and apps to curate information.

Challenge #2: The Proliferation of “Fake News”

In 1957, the British Broadcasting Corporation pulled off the fantastic spaghetti
tree hoax, a short “documentary” detailing the incredibly fruitful harvest of the
spaghetti tree that year in a small Italian village. Because most British people
at the time were unfamiliar with the actual origins of spaghetti, they were
easily convinced that the food grew on trees (My Switzerland, 2013).

The spaghetti tree hoax was possible because of the difficulty of looking up
information in a pre-Web world. Today, however, we have the opposite
problem: there is now such a proliferation of texts (digital and otherwise) that
it becomes difficult to separate fact from fiction - especially when tools like
Photoshop make it increasingly easier to create fake images. Unsurprisingly,
then, another key literacy skill for our digital world is the ability to determine
fact vs. fiction by reading all types of text with a critical eye. Without this
skill, it is easy to fall prey to the many scams and fraudulent sites that circulate
online.

Challenge #3: Communicating with a Global Audience

Thanks to the incredible connections made possible by the Internet, we now
have the ears (and eyes) of a potentially global audience when we share ideas
online. In many ways, the globalized, connected nature of our world is a
powerful tool, as it allows us previously unfathomable access to new
perspectives and voices. However, communicating and collaborating with
others around the globe is a complicated task, one that requires new
understandings of the idea of audience and also takes into account the concept
of “context collapse,” described by both Wesch (2009) and boyd (2013).
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Wesch notes that in face-to-face interactions, we are able to use context clues
to determine how we should present ourselves. In open digital spaces,
however, these context clues are not available; rather, our work has the
potential to be seen by “an infinite number of contexts collapsing upon one
another [...], virtually all possible contexts” (Wesch, 2009, p. 23). This added
complexity means that presenting work online is considerably different from
simply submitting an assignment for the teacher’s eyes.

All of this complexity has profound impacts on the skills needed to
communicate with a global audience. As we saw above, emerging literacy
models point to the need for young people to learn to communicate and
collaborate globally, as well as to produce artefacts for a variety of audiences,
in order to be successful in our connected reality. Thus, it is important for
those of us in all levels of education to create opportunities for students to
practice these important literacies.

Challenge #4: The Rapid Pace of Change

Another significant challenge in our digital world is the rate at which
technology advances. Ray Kurzweil (2005/2012), a well-recognized futurist,
explains the pace of change like this:

In the nineteenth century, we saw more technological change than in
the nine centuries preceding it. Then in the first twenty years of the
twentieth century, we saw more advancement than in all of the
nineteenth century. Now, paradigm shifts occur in only a few years
time (p. 304).

This rapid change makes it difficult to “prepare” students for their future
careers as we did in the past, because the very nature of work has changed
(and continues to change) with new technologies.

For students, then, an increasingly critical digital literacy is the ability to be a
self-directed, independent, lifelong learner. As careers and fields of study
shift, students must be able to adapt quickly and learn new skills and
information independently, essentially taking up a just-in-time model of
learning. As such, it’s critical that we move beyond simply teaching content
and provide our students with the ability to learn ow to learn in their field of
study.

Challenge #5: Complexities of Digital Identity

A final challenge of our digital age is the complexity of building and
maintaining a digital identity. Given the extent to which our on- and offline
lives are now enmeshed, absence from online spaces can be a disadvantage
and may even be perceived as suspicious (Hill, 2012). Marshall (2015) notes,
“If you do not have a clear online presence, you are allowing Google, Yahoo,
and Bing to create your identity for you”(para. 7). Thus, the development of a
digital identity has become a de facto requirement for participation in today’s
networked world. However, as we see frequently online, digital identity is
incredibly fragile and is fraught with possibilities for missteps that can easily
become part of an online permanent record, particularly given the culture of
documentation in which we now find ourselves.
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Given these complexities, then, it is critical for those of us working with
young people to help them to build positive digital identities that showcase
their skills and abilities in their field of study. Not only does this provide a
solid basis for the continued development of students’ digital identities, but
there is also evidence to suggest the online portfolios will replace traditional
CVs in the years to come; thus helping students to build platforms for
showcasing their work gives them a head start as they begin their careers.

Ideas for Integration of Digital Literacy Development in Course Design

Given the challenges presented here, we offer below a few assignments that
have allowed us to integrate opportunities for digital literacy development
within our courses. In our context, we work with pre-service teachers, and so
the examples below relate primarily to this area, but these assignments could
be easily adapted to most fields of study.

Building a Professional Learning Network

In the Networked Professional Learning assignment, students participate in
networked learning environments. In practice, this means students are
introduced to a number of social networking tools where they might connect
to others in their field, learn how to find and curate relevant sources in order to
read widely from a number of traditional (e.g., academic journals) and non-
traditional sources (e.g., blogs, Twitter), and connect with others in their field
(in this case, educators) who are already ‘connected.” Then, students use these
same tools to share and reflect on their learning, including by writing blog
posts and tweeting resources they have discovered.

The ultimate goal of these interactions is to aid students in developing their
professional learning networks (PLNs), with the intention that these students
will graduate already part of an established group of professionals in their area
of study. Moreover, in the course of this process, students also develop the
skills to address the challenges described above. For instance, as students
learn how to find and the sort through academic and non-academic sources,
they are learning strategies to deal with the challenges of information
abundance and of fake (or incorrect/biased) sources. As they blog and tweet,
students also learn to connect to a global audience in a variety of ways.
Perhaps more importantly, the PLNs built by students will provide them with
a network of colleagues and resources that will enable their continued learning
in their evolving fields.

Developing an Online Identity

The ePortfolio assignment is a piece of the networked professional learning
assignment: here students take control of their online identity through the
development of an open, online portfolio (in this case focused on their
teaching experiences. Not only are students asked to take ownership of their
digital presence, but they also come away with a rich portfolio that showcases
their strengths and abilities; on more than one occasion, former students have
credited their ePortfolios as a key factor in being hired.
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This assignment can easily be integrated into almost any field of study, and it
provides an important opportunity to students to build their positive digital
identities as well as creating a platform for showcasing their skills and
knowledge. As well, the process of building the ePortfolio is itself an
opportunity for students to gain new tech literacies that can assist them in
communicating with a global audience.

Learning to Learn Online

Finally, the learning project assignment requires that students use both online
and (local) community resources to learn any skill or topic that is of deep
personal interest to them. Additionally, as they learn, students are required to
openly document their learning on the web in innovative and authentic ways
(i.e., make their learning visible). Over the years, the assignment has resulted
in our students taking on a variety of passion-based topics: playing the guitar,
speaking a new language, even highly specialized skills such as tattooing and
welding. This assignment is particularly powerful in that students are able to
choose their own pathways for learning, taking their individual interests and
passions into account.

Again, this assignment could easily be adapted to fit a variety of fields of
study. More importantly, the assignment enables students to develop a variety
of digital literacies. For instance, students share their learning by trying out
and then using a variety of different tools, which builds tech literacy. As well,
by sharing their projects online, students are able to practice communicating
with audiences around the globe. Perhaps most importantly, students are given
the opportunity to learn zow to learn online, a key skill that will allow them to
be self-directed, lifelong learners.

Conclusion

Our world is a rapidly changing place, and young people will need to develop
previously unimaginable digital literacies and skills in order to succeed in it.
While institutions of higher education have often relied on K-12 systems to
teach these important skills, we will all need to find ways to integrate the
development of emerging literacies into our subject areas if we want our
young people to succeed.
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Abstract

This paper aims to examine the possibility to use virtual simulations in
inquiry-based primary science teaching. Virtual simulations are concluded in
research to generally assist science teaching as they assist experimentation and
skills. Inquiry-based teaching is considered by research as an effective
approach to science teaching, since it promotes and develops skills not only
about science content but also science process and nature. This research aims
to investigate if simulations can be beneficial specifically in inquiry—based
teaching in primary schools. Through a qualitative approach it was concluded
that simulations assist skills required in inquiry teaching, but not all.

Virtual Simulations in the Science Class

Virtual experiments and computer simulations have been described to be
useful in science teaching. Science teaching, according to current approaches
is expected to be based in experimental laboratory, hands-on activities, which
help learners understand phenomena and the applications of the new
knowledge they construct. These experiments, however, are not always easy
to implement in the science classroom, as they are expected to be carried out
under safe conditions, planned carefully so that no interference of real world
unexpected factors can emerge and affect the results. For example, even
though using batteries, cables and lighting are useful to experiments, in order
to learn about electricity and circuits, it is important to make sure, that no
learner will be harmed from dangerous materials and that these materials will
actually work. So safety and assurance of the result is required in experimental
processes, if they are to assist in science teaching. Virtual experiments provide
this advantage. Indeed, virtual experiments and simulations help learners work
in a rather idealized computer, virtual, environment, and they can understand
better the simple cause-and-effect relationship, among variables, in testing and
experiments. For instance, in the simulation it is easy to see that when
applying force in an ideal situation, with no friction, the object may move
endlessly, which is difficult to be seen in actual world. Besides that, in the
simulation it is easy to experiment with science phenomena, even nuclear
reaction, with no risk (Jakkola & Nurmi, 2007).

Another major advantage that computer simulations and virtual experiments
offer is the possibility to investigate phenomena and concepts that are not easy
for learners to understand through their every day experience, such as
phenomena and concepts relevant to topics of space and astronomy, human
anatomy, air, wildlife and marine ecosystems. This way, educators and
learners can broaden their opportunities for engaging in experimentation and
learning in science fields of study that would be difficult to approach in a
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regular classroom otherwise. Relevant to this advantage, is the possibility they
offer to observe and understand phenomena and concepts of the microworld.
Molecules, atoms and their anatomy are not easy to understand for learners,
neither is their behavior and its relationship to concepts and effect in natural
phenomena. Simulations can help learners see how the flow of electrons, the
electric current, runs or should run across electric circuits to let electric
devices function properly. They can also help learners see how heating objects
such as ice, provides energy and velocity to molecules, which then gradually
leads to change in states of matter. This investigation of concepts and
phenomena from a microscopic point of view is very significant in science
learning and is strongly assisted by virtual experiments. In short, virtual
simulations expand the opportunities of learners to get involved in discourse,
observe, hypothesize, plan experiments, carry out experiments, test data,
construct new knowledge and apply it, by providing possibilities to apply such
skills in plenty of science topics (Jakkola & Nurmi, 2007; Zacharia, 2003).

Despite the advantages that simulations’ use provides to learning, challenges
exist as well. First, when working, experimenting and learning in a virtual
environment, which can be oversimplified, learners do not have the
opportunity to meet the authentic environment, in which scientists work, and
the knowledge they may construct may differ from the one they can apply in
the real world. When observing, for example, the greenhouse effect in a
simulation, learners may get an idea about the outcomes, but may miss crucial
information about variables, such as time needed, room temperature, light
volume, which in only the real world may actually be understood and
evaluated (Pinto et al., 2014; Zacharia, 2003). Apart from that, Chang, Chen,
Lin, and Sung (2008), claim that the benefits of simulations are rather
restricted to experimenting, but not to scientific exploration. Additionally, as
Jakkola and Nurmi (2007) suggest, a teaching intervention using simulations,
requires careful planning and teaching designing.

Inquiry in Science Teaching

Scientific work is highly dependent on inquiry. This is the main reason why
research in science education stresses the importance of science teaching to
include and, in fact, be based on inquiry. Thanks to inquiry, science teaching
can be linked with authentic, real-life science phenomena, processes and
challenges, which are similar to those that scientists come across in their work.
By using skills, such as observation, critical thinking, group work, information
searching, analysis of data, learners can construct knowledge and develop
deeper understanding around science, more compatible to the scientific work
and nature. This can be done with the help of approaches such as inquiry —
based science teaching, instead of traditional approaches emphasizing only
superficial learning concepts of various topics (NRS, 2000).

Teaching Inquiry-Based Science

According to Eastwell (2009), there are four different levels of inquiry
research to be conquered by learners. The first level is confirmation research.
At that level, learners are asked a question, which they would answer by using
data given to them, through a pre-decided methodology, in order to reach pre-
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determined findings. In other words, at that level, learners would confirm a
theory or a set of findings, with the help of activities such as experiments. The
second level is structured research. At that level, learners are also asked a
question. They would use data given to them in order to reach pre-determined
findings. However, they are given the flexibility to select the methodology,
they would use. The third level is guided research. At that level, the learners
are asked to plan by themselves the methodology and activity they would
implement, in order to access the necessary data and answer the question
given to them, so that they would reach results, which are not pre-determined.
Finally, the ultimate and desired level is open research. At that level, learners
should also point out the question they should answer to explain a
phenomenon of everyday life. As soon as the question is pointed out, learners
would have to plan research activity to hypothesize, gather data, implement
methodology and present the answer. As learners, move from one level to a
higher one, they develop deeper skills relevant to scientific inquiry and adopt
more stable attitudes towards science, the nature of science and scientific
process (Eastwell, 2009; Ptinosilova, Mechlova, & Kubicova, 2013).

Current pedagogy stresses also the effectiveness of computer assisted science
inquiry. Information and communication technologies (ICT) are justified to
contribute significantly to the promotion of learning. By providing access to
information and opportunities for observing, hypothesizing, gathering data,
analyzing, engaging in discourse and constructing knowledge, ICT serves as a
useful tool in science teaching (Sun, Looi, & Xie, 2014). Virtual simulations
are an example of ICT applications, which can help learning through
experimentation and inquiry process as they can accommodate all the skills
and tasks that inquiry learning requires in an attractive way. Conducting
inquiry-based simulation laboratory experiments, or combining hands-on
laboratory experiments with the use of relevant simulations, can enhance
learners’ understanding of science concepts, processes and nature (Zacharia,
2003).

Involving Simulations in Inquiry-Based Science Teaching

So teaching science through a computer-assisted inquiry-based approach has
plenty of benefits. It promotes and requires development of important
knowledge around science concepts and phenomena, skills such as critical
thinking, involvement in discourse and development of friendly attitudes
towards science both as sum of information and as process. Implementation of
inquiry-based science teaching requires involvement in laboratory activities,
which assist the active participation of learners in the learning process and in
the inquiry tasks.

Simulations can help inquiry-based science teaching. First, they provide
grounds for experimentation. By using them, learners can hypothesize, gather
data, test, analyze and construct knowledge. It is quite convenient that this
experimentation can be easily repeated, so that more accurate data for analysis
can be gathered. Second, they expand the selection of contexts for inquiry
learning. Promoting inquiry learning and discourse in topics such as
astronomy, anatomy and the microworld would be out of question otherwise.
Third, simulations are justified through research to promote positive attitudes
towards science and science processes (Zacharia, 2003). This is important,
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especially in the higher levels of guided and open research, where there is
focus on planning and questioning (Eastwell, 2009; Pfinosilova et al., 2013).

The challenges of simulation use should not be neglected though. It is still not
clear if simulations can assist learners’ ability to engage in discourse and
investigate questions and fields of study, which are important skills in inquiry
(Chang et al., 2008). There is also the risk of developing an oversimplified
idea of experimentation and the applications of experiments. Moreover, there
is the challenge created by the need for careful planning (Jakkola & Nurmi,
2007; Pinto et al., 2004).

Planning the Research

This research examines benefits of using simulations to effectively implement
and promote inquiry-based science teaching. Having in mind the potential of
simulations in that direction, a series of science teaching interventions was
carried out.

The Research Context

During these sessions, the inquiry-based approach was followed and
simulations were used. The context of this study was a primary school in
Greece and more specifically the Science Club, where learners who share
interest in science take part. The main reason for the selection of this context
was the fact that teachers who are working in the clubs have the opportunity to
select which approach to follow, with no restriction from any pre-designed
curriculum or syllabus (Law 3966/2011).

Confirmation research. The learners of the clubs got involved in activities
around science topics, such as ecology, human anatomy, states of matter,
electromagnetism. There were activities addressed at the confirmation
research level. During these, learners would use the simulations, in order to
confirm a hypothesis. This would be done by testing values of variables, for
example, how the color of subjects affects temperature. These tasks were
predesigned in detail. Learners would be given instructions about what to do.
All information, such as values was selected for the learners well in advance.
The findings are known too. By following all the instructions and information
given, learners would confirm a pre-stated hypothesis and become familiar
with simulations as means for experimentation (Pfinosilova et al., 2013).

Structured research. There were activities addressing structured research.
During these activities, learners would use simulations to confirm hypotheses,
but they would also explain their actions. They would be presented with a
question and be explained how to answer it. They would be asked to evaluate
the instructions given to them and explain their importance. They would have
to describe why the values they would measure were appropriate to answer the
question. After carrying out the instructed experiment, they would explain
what and how they did. In some cases, they would be asked to identify
alternatives, for example, different values that they could give in the
simulations or different contexts. In short, learners would work as in the
confirmation research level, but more critically (Pfinosilova et al., 2013).
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Guided research. There were activities addressing guided research. During
these, learners would be presented with the question and hypothesize, but they
would be given flexibility to plan the experiment they would execute. After
selecting the simulations, learners would engage in discourse to find out what
values to use. Then they would carry out the experiment and evaluate their
plans. In case the initial question was not answered, learners would repeat the
experiment with new values. Learners would have to justify each action
decided and its’ link to the starting question or hypotheses (Eastwell, 2009;
Ptinosilova et al., 2013).

Open research. There were activities that addressed open research. During
these, learners would be given stimulations to plan investigations, by
observing or discussing a phenomenon. Learners would identify what exactly
they would investigate and what question to ask. Afterwards they would plan
the experimentation, with the selection of the suitable simulation from those
known, used or seen before. In some cases, it was also done, by explaining
and deciding what this simulation could be like and by searching simulation
sites online to find an appropriate one. Precision of variables would follow,
along with carrying out the experiment and evaluating the process (Eastwell,
2009; Prinosilova et al., 2013).

Through these sets of activities, the basic features of inquiry-based learning
would be promoted. Initially, there would be emphasis on carrying out
experiments, analyzing data and making conclusions in confirmation research
tasks. Then there would be emphasis on searching for information, sharing
and communicating findings in structured research tasks. There would be
emphasis on designing and carrying out investigations in guided research
tasks. Finally, in open research tasks there would be emphasis in deciding and
asking questions, along with creating artifacts (NRC, 2000). By paying
attention to these features with the help of simulations, learners would develop
knowledge constructing, skills and positive attitudes towards science process,
which is expected and promoted by science learning through inquiry
(Zacharia, 2003). At the same time, there will be benchmarking with
challenges that may arise due to oversimplification or demanding planning
required (Jakkola & Nurmi, 2007) or lack of promotion of discourse and
investigation skills (Chang et al., 2008).

Forming the Research Questions

Implementation of inquiry-based science learning is known to have many
advantages in science teaching, as it promotes more profound learning about
science content knowledge, skills, processes and attitudes through active
engagement of learners in science real-life topics. It evolves across four levels:
confirmation research, structured research, guided research, open research
(Eastwell, 2009; Ptinosilova et al., 2013). Simulations are justified to assist
science learning, as they are an attractive application that can help carrying
out experimentation in many ways, as well as data analysis, science discourse,
problem-solving and knowledge construction, which are important elements
of inquiry-based science learning (Zacharia, 2003).
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The research was planned to evaluate the assistance of simulations in inquiry-
based science learning. Bearing in mind the levels of inquiry based teaching,
to accomplish this evaluation the following research questions should be
answered:

1. Did the use of simulations assist in confirmation of theories?

2. Did the use of simulations assist in evaluation of experimentation?

3. Did the use of simulations help in planning research projects?

4. Did the use of simulations help in identifying questions and topics of
research?

Methodology

This research is of qualitative nature. The topic of this research is to evaluate
if the use of simulations assists inquiry-based science teaching. The selection
of the appropriate methodology for this evaluation has to take into
consideration two different dimensions. The first is the evaluation of the
inquiry-based learning. The other is evaluation of simulations used in each
experiment (Cohen, Manion, & Morrison, 2011).

Evaluation of inquiry-based learning can be based on both formative and
summative assessment. The former is done throughout the course. While
learners are working on inquiry-based tasks, they demonstrate their
knowledge, skills and attitudes about science processes and inquiry. Learners
can present their ideas about using simulations. It is possible this way to prove
if they can use them effectively and understand their importance in
experimenting, engaging in discourse and learning science. By observing or
interviewing them, it is possible to get data about their progress, give feedback
and conclude about learners’ achievement. The latter is done probably by the
end of the course or periods of the course. It includes methods such as revision
tests and note-portfolio. Revisionary tests provide important data, however
they can be distorting unless planned at appropriate time and way. Moreover,
since inquiry refers to processes, it is not easy to identify the kind of tests that
can examine accurately inquiry features in learners. On the other hand, a
portfolio of notes about learners’ work, completed gradually throughout the
course shows important information about learners’ performance and use of
simulations in inquiry tasks. A combination of interviews with learners,
observations of the tasks and analysis of learners’ portfolio of notes, includes
both formative and summative assessment approaches and can give accurate
data about the way learner, approach, treat and use simulations to carry out
inquiry investigations (Harlen, 2013; Worth, Duque, & Saltiel, 2009).

Evaluation of ICT applications, such as simulations, in education should be
based on the appropriate selection and use of relevant indicators. For this
research these indicators should emphasize the output of teaching, which
refers to learners’ knowledge, skills, attitudes and confidence in using and
understanding the necessity of simulations. In this case as well, the most
appropriate information can come from continuous interviews with learners,
observations of the way they use simulations and from self-reports, which can
be included in a portfolio of notes (Wagner et al., 2005).
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In short, the most appropriate methodology for this research includes
interviews, observations and notes. So, an interview and observation guide
was formed. The interviews and observations were transcribed and analyzed.
Afterwards they were coded, in other words they were given labels, relevant to
points of the research questions. The codes were grouped to nodes (Cohen et
al., 2011).

To answer the first question, there was emphasis on hypothesizing, analyzing
data and drawing conclusions with the help of simulations, such as “What are
you going to do now?” “What do you think will happen?” “Which data will
you use?” “What does the result mean?” “Did you expect that?”” The codes
that were used for this research questions, under the node CONFIRMATION,
were hypothesis, analysis, concluding, and data explanation.

To answer the second question, there was emphasis on using simulations for
explaining and evaluating the instructions, describing the process, proposing
alternatives, such as “What does this step mean?” “Why do you think this is
necessary?” “Does this help us find what we are looking for?”” “Do you think
this can be done in another way?” The codes used for this research question,
under the node EXPLANATION, were description, evaluation, alternative,
and necessity.

To answer the third research question, there was emphasis in using or
selecting simulations, planning the research project, analyzing the initial
question, identifying variables, such as “What does our question have to do
with?” “What topics [concepts] we are working with here?” “What simulation
should we use?” “What number [value] should we use here?”, “Do we answer
our question like that?” The codes used for this question, under the node
PLANNING, were simulation selection, variables, value identification,
question understanding, planning, and evaluating.

To answer the fourth research question, there was emphasis on using or
selecting simulations for identifying question, evaluating question, clarifying
the relevant topics, evaluating their plan in coordination with the initial
question as set by the learners, applying their findings, such as “What do you
observe here?” “What does the simulation show?” “Can we explain that?”
“What can we do to explain that?” “Will the simulation help?” “So what do
you think you have learnt from that?”” “Do you think the initial observation
was now explained?” The codes used for this question, under the node TOPIC
IDENTIFYING, were questioning, explaining questions, clarifying topics,
and, simulation using.

The codes reflected the basic skills and characteristics of inquiry-based
learning and simulation use and the nodes reflected groups of them (Eastwell,
2009; Ptinosilova et al., 2013; Zacharia, 2003). By identifying the nodes in the
interviews, observations and notes, it was possible to conclude whether these
characteristics are developed appropriately or if the challenges mentioned in
literature, actually arose (Chang et al., 2008; Jakkola & Nurmi, 2007; Pinto et
al., 2014)
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Findings

The findings, as shown from interviews, observation and learners notes, were
generally positive. It was shown that using simulations helped, at least to an
extent, the promotion of inquiry-based learning in science.

1** Research Question

With regards to the first research question, learners showed that they were
able to use simulations to confirm theories. All learners were observed to
conduct the experiment and follow the instructions given to them with ease.
They were able to use the data and explain their findings, after carrying out
the relevant analysis and construct new knowledge as expected. These
findings are compatible with those of relevant research projects stating that
generally simulations and virtual experiments can promote skills relevant to
justifying theories (Zacharia, 2003). In fact, they kept asking with apparent
enthusiasm “Are we going to use the simulation?” demonstrating that indeed
simulations are attractive means for learners (Jakkola & Nurmi, 2007). There
is only one side of the findings, which is not so positive. There were learners
that omitted hypothesis as part of the experiment. During interviews, when
asked about hypothesizing, many learners gave responses such as “We need to
do the experiment before knowing what happened,” showing that they do not
attribute to hypothesis the appropriate importance, which is crucial for inquiry
learning and scientific work (Eastwell, 2009). This negligence might be
attributed to inappropriate design (Pinto et al., 2014). It can be concluded,
therefore, that the level of confirmation research has been well conquered with
the help of simulations, as most relevant skills such as experimenting,
analyzing data were developed (Harlen, 2013; NRC, 2000; Worth et al.,
2009).

2" Research Question

With regards to the second research question, it can be stated that participants
(learners) did become familiar with evaluating experimental tasks and
instructions given to them, as required in structured research. Firstly, all
learners were able to describe the instructions given to them and explain their
importance in relation to the initial question set to them. Secondly, there was
also apparent familiarization of learners in disseminating, communicating and
explaining the results of their experiments. Thirdly, learners realized the
assistance of simulations in such tasks, as it was seen by responses such as
“We can see what molecules do, when we heat the water in the computer...
but we cannot see it with the eye.”

The data indicates support in using simulations to help learners develop skills
of critical thinking towards experimentation (Zacharia, 2003; Worth et al.,
2009). The only concerning point is that learners had difficulty in giving
alternatives whenever they were asked. In fact, the only kind of alternative
they could provide was at the level of giving different values to variables. It
was difficult for learners to suggest other activities from other contexts. This
might be attributed to the oversimplification that simulations are known to
provide, which was seen as easy and convenient for learners and understand
and explain and does not let them link phenomena with real-life situations
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(Pinto et al., 2014). Overall, however, it is indicated that learners benefit from
the use of simulations in carrying out experiments and explaining, justifying
their actions towards answering the initial question (Harlen, 2013; NRC, 2000;
Worth et al., 2009).

3" Research Question

With regards the third research question, the findings were partly encouraging.
Some skills of planning research were found to be sufficiently developed;
however, others not. On one hand, most learners showed that they were able to
analyze the question as set to them to understand the variables used in the
experiment. This also helped them identify appropriate simulations that they
could use in order to answer the question. This is compatible to the research
finding that simulations can be helpful in terms of providing grounds for
discourse (Jakkora & Nurmi, 2007), which is essential part of inquiry-based
science learning (Eastwell, 2009; Harlen, 2013). On the other hand, learners
demonstrated difficulty in describing what they would do with the simulation
and the variables, which created challenges in identifying values for the
experiment. When learners were asked in interviews how they were going to
use the simulation, the answers given were sometimes too broad, or answers
such as “We are going to play with that,” demonstrating that learners would
treat the simulation more as means for amusement than as a learning tool.
Such responses demonstrated that learners did not have the appropriate
understanding that the simulation may be in fact referring to authentic real-life
situations where scientific phenomena are applied (Chang et al., 2008; Pinto et
al., 2014). In short, data suggests that with the use of simulations learners
managed to develop some skills linked to guided research, such as analyzing
questions and identifying experimental tasks. However, the planning process
remained challenging for most of them (Harlen, 2013; NRC, 2000; Worth et
al., 2009).

4™ Research Question

With regards to the fourth research question, findings indicate that learners
were challenged to identify questions and fields of investigation. On one hand,
when they were observing the phenomena on the simulation, they had ease in
linking it with the concepts of science, which are relevant. When investigating
the greenhouse effect, they immediately linked it to concepts such as /ight,
energy, temperature, transparent material. They were also able to note precise
relationships between these concepts and use simulations to demonstrate them,
for example, “Too much light means higher temperature.” Such skills are
necessary for the implementation of inquiry-based learning (Harlen, 2013),
and the use of simulations favors it, as also seen from research (Zacharia,
2003). On the other hand, learners had some difficulty in identifying the
question (hypothesis) that they should form and the experiment they would
carry out to answer it. The precise understanding of concepts seemed to be
done rather fragmentary. When it was needed to combine concepts in order to
form the problem to investigate, there was little response. When in interviews
they encouraged to combine them, most learners would simply repeat the
same concepts and fragmented links. In some cases they would give repetitive
answers such as “We can see it in the simulation.” These do not show deep
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understanding of the concepts. This is not so positive for the promotion of
inquiry learning (Eastwell, 2009; Harlen, 2013). This challenge might be
attributed to the stated disability of simulations to promote investigation skills
of learners (Chang et al., 2008).

Conclusions

This research aimed to identify the possibility to use virtual simulations in
inquiry-based science teaching. Virtual simulations are known by research to
assist knowledge construction, experimentation, skill and attitude
development (Zacharia, 2003). Inquiry-based learning is justified to assist
profound understanding of science, not only as sum of information, but also as
process (Eastwell, 2009; Harlen, 2013). A combination of these two
approaches could be beneficial, since research has identified that some (but
not all) simulations assist particular skills required in inquiry (Chang et al.,
2008; Jakkola & Nurmi, 2007). A study was carried out to verify that. The
research was qualitative with data collected using interviews, observations and
learners’ notes (Cohen et al., 2011).

Learners were involved in focused activities using simulations on tasks and
skills relevant to inquiry: to confirm a theory, to experiment critically, to plan
a research, to form questions (Eastwell, 2009). The findings showed that
learners used effectively the simulations to confirm a theory and experiment
critically. However, there were challenges in research planning and question
forming. The main conclusion was that simulations can assist inquiry-based
learning in primary school science. Probably though there is need for more
careful design and concern about the development of several skills mainly
those linked to science discourse (Chang et al., 2008).

It is acknowledged that this research, which examined a particular group of
learners involved in inquiry-based learning with the help of simulations, in a
particular period of time limits generalizing the findings (Cohen et al., 2011).
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USING ICT TO DEVELOP UNIVERSALLY DESIGNED
EDUCATIONAL MATERIALS FOR STUDENTS WITH
DISABILITIES
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Abstract

The Institute of Educational Policy, seeking to realise inclusive policies and
practices planned the project: “Design and Development of Universally
Accessible Educational Material.” Its objectives are the development of
universally designed digital educational materials for nursery and primary
school students with disabilities or special educational needs. The project
focuses on developing new open source digital educational material and
software for special education in Greece, adopting and using the popular
platform OpenEdX of asynchronous e-learning that allows the organization of
Massive Open Online Courses (MOOCs), aimed at distance learning and
training of the teachers of general and special education

Keywords: ICT, Universal Design For Learning, accessibility, disabilities

Introduction

This paper intends to present a significant education project whose results are
to be delivered to the educational community in Greece concerned with the
design and development of digital educational material for teaching students
with disabilities. In seeking to realise inclusive policies and practices,
(UNESCO, 2006), the Institute of Educational Policy, has organized the
following project: “Design and Development of Universal Accessible
Educational Material,” whose deployment is still in progress. The project
objectives are the development of universally designed print and digital
educational material for primary schools (nursery schools and from the third
grade to the sixth grade of primary school) for all students with disability or
special educational needs. Students of the Special Education School Units
(SMEAE) and the Special Vocational Education and Training Workshops
(EEEEK) of Secondary Education can also use this specific material. Through
this material, students with disabilities can access the National Curriculum and
maximize their participation in school. This way, equal rights to education for
students with disabilities are ensured.

The project is a continuation of the action “Design and development of
accessible educational and visual material for students with disabilities”
(http://www.prosvasimo.gr/el/) where all school textbooks for the subjects of
the first and second grade of primary school were adapted to become
accessible to students with disabilities (Kourbetis, 2016). These materials
concern the education of students with: (a) visual impairments (blind and
amblyopic students, (b) hearing problems (deaf and hard of hearing students),
(c) mobility problems, (d) intellectual disability, (¢) autism spectrum disorder,
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(f) special learning difficulties, and (g) problems of attention and
concentration.

This particular project focuses on a) the development of new digital
educational material, b) the recording of the existing educational material and
software for special education and c) the creation and use of the asynchronous
e-learning popular platform, OpenEdX.

The developing education materials can be also used by students with general
educational difficulties or by students of the general school and will be developed
in print and digital form. These education materials will be widely available to
teachers, parents and students. All the material and information concerning the
project and its progress are available on http://www.prosvasimo.gr.

Since this material will become a supportive tool for the education process, it
is imperative that the publicity of the project should be a priority in order to
keep teachers and everyone involved in the educational process informed.

Theoretical Framework

The project design and development are based on the principles of Universal
Design for Learning (UDL) and on the fact that ICT has become a major
means for the education of students with disabilities. In parallel, the general
and educational characteristics of students with all kinds of disabilities should
be considered.

Basic Principles of the Universal Design for Learning

Universal design means that all educational contexts (natural, social and
educational) are designed in such a way that empower all learners, irrespective
of specificity and identity, to become able to participate as much as they can
in the education and learning process (I1zzo & Bauer, 2015). The design
presupposes and concerns overcoming obstacles inside the artificial
environments (the resources infrastructure), the curriculum, the educational
material and the teaching methods. UDL was created in order to allow
students with disability to access the curriculum. Universal design is related to
introducing into the teaching process inclusive elements during the stage of
planning and not adapting already existing conditions. It draws on the
following basic principles: (a) multiple ways of representation as there does
not exist a single way for everyone to understand and interpret information,
(b) multiple ways of expression as students react to learning stimuli
differently, and (c) multiple ways of involvement as students are motivated or
involved in learning in different ways. The term universal recognises the fact
that every student is unique and so there is the need to include all specificities
while designing the learning process by creating opportunities for
participation (Rose & Meyer, 2002).

According to CAST (2011) the guidelines and principles of design that
developing digital educational materials abide by, are:

* [In relation to the multiple means of representation: (a) the provision of
alternative choices in order to facilitate perception, such as the
presentation of varied pieces of information (audio, visual information
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concerning language, mathematical expressions and symbols, etc.), (b) the
clarification of vocabulary, symbols, syntax and structure, and the support
in order to decode texts, mathematical expressions and symbols, etc., and
(c) the provision of alternative choices to assist comprehension, such as the
activation-supply of a cognitive background, the highlight of patterns,
important notions and relations, the guidance so as to process information,
the visualization and handling, the maximization of transferring and the
generalization of learning.

* [In relation to the provision of multiple means of action and expression: (a)
providing alternative choices for physical action, varied methods of
responding and navigating in addition to maximizing access to tools and
supportive technology, (b) the provision of alternative choices for
expression and communication such as the use of multiple means of
communication and tools in order to structure and compose learning, and
the provision of graded support for practical training and performance, and
(c) the provision of alternative choices to activate executive functions,
such as guidance, support for the development of strategies and the
handling of information and sources, and also the ability to monitor
progress.

* [Inrelation to the provision of multiple means of involvement: (a) the
provision of alternative ways to attract attention, to develop opportunities
for personal choices and autonomy, to eliminate threats and distractions,
(b) the provision of alternative choices so as to assist student effort, such
as the promotion of the importance of goals, the provision of multiple
challenging sources, the strengthening of collaboration and feedback, and
(c) the provision of alternative choices for self-regulation, such as the
promotion of expectations and concepts that enhance encouragement, the
facilitation of personal skills and strategies to deal with difficulties, the
development of self-evaluation and reflection.

The Contribution of ICT to the Education of Students with Disabilities
The dynamic relationship between universal design and ICT comprises a
powerful means towards inclusive education as technology supports
accessibility and differentiation of context, materials and the educational
environments (Smith & Throne, 2007; UNESCO, 2011). Within the context of
new literacies (multimodality, multiliteracies), ICT present an alternative view
of literacy, teaching and evaluation, and by being multimodal, they assist
communication, the exchange of information in multiple ways, language
development, knowledge, thinking, and the acquisition and enhancement of
various skills. In addition, they encourage dialogue, reasoning, and the
expression of questions, while also strongly promoting oral communication,
social networking and collaboration. The use of ICT can enable increased
student participation and motivation in different ways to create interest for
children, who for various reasons do not participate in the traditional
educational process. As long as the new technologies are critically handled
under the guidance of teachers, especially in the case of very young children,
these new kinds of literacies can allow the students to have many choices to
broaden their cognitive horizon. Scientific studies render technology the role
of literacy server. The contribution of ICT is multiple as it supports students,
teachers and generally everyone involved in the educational process (Istenic
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Starcic & Bagon, 2014; Passey, 2013; Smith & Throne, 2007; UNESCO,
2011). In the case of students with disabilities or special educational needs, the
utilization of ICT can often be the only solution for them to access knowledge,
information, the General Curriculum and the learning process (UNESCO,
2006). Despite the contribution of ICT in promoting inclusive education, its
improper use may lead to a further widening of social inequalities and the
creation of a ‘gap,’ if not all students, without any discrimination, properly
utilize ICT.

Methodology

The project has followed the principles of universal design for learning not
only for the initial design of educational material, such as the 5™ grade
Mathematics of Primary School, the Social History, etc., but also for adapting
the existing educational material of general education, such as the textbooks.

A mixed-method approach has been employed because of the nature and
magnitude of the project. It exploits elements of qualitative and quantitative
methodology (Creswell, 2012). In addition, it utilizes elements of the
emancipatory research as it involves disabled students in the development and
evaluation of material (Barton, 2005). The content of the materials resulted
from day-to-day educational actions after its pilot implementation in the
classroom by its initiators. In order to choose the best material, expert teachers
recommended samples of educational material where the best was chosen in
accordance to measurable and objective evaluation criteria. Elements from the
methodology of “Design and development of accessible educational material”
(Kourbetis, 2016; Gelastopoulou & Kourbetis, 2014) are used, while at the
same time additional new features are introduced according to the needs of the
project, such as the revision of the specifications applied to the previous
project, the exploitation of new methods and approaches for the development
of the material (social histories, etc.). A specialist group of scientists-
consultants was put together to provide scientific and pedagogical validation,
while experience gained by the already existing and accessible educational
material was employed to develop new resources. The specific software, and
the digital educational material for all students will be compatible with the
platform of the Digital School (The Greek online repository for educational
materials & learning designs, http://dschool.edu.gr/p61cti/) and open for
upgrading. What is also expected within the context of the project is the pilot
implementation of the material, the provision of training for its use and its
evaluation from expert consultants.

Project Description

This particular project, comprising universally designed digital and print
educational material, not only caters for the development of supportive
technologies for the education of students with disabilities, but also for the
training/education of the teachers and others involved in the educational and
learning process. What follows is a brief description of the basic pathways of
the project: (a) New universally designed educational material and (b)
Adapted education material for the general school.
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New Universally Designed Educational Material

These materials (adapted, digital textbooks, teachers’ guides, resources for
cognitive, emotional, social and life skills development) concern students with
disabilities and special educational needs of the third and sixth grades of the
primary School, and students of the EEEEK, while, for the first time, it
provides the development of accessible material for the nursery school. A
brief description of the materials follows. Depending on the disability
involved, the materials will be developed in alternative, multimodal modes.
Indicatively, the modes concerned are audio (performed by a human speaker),
visual, tactile, braille code, simplified text, etc., a sample of which is
illustrated in Figure 1.
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Figure 1. Multimodal sample (audio, visual and simplified text).

Educational material aiming at sensitizing all stakeholders involved in
matters related to the acceptance of disability and diversity and also for
the development of inclusive culture in schools. The stereotypical and
deeply rooted views and prejudices that concern matters of accepting diversity
and how disability is perceived, as well as the long established traditional
teaching practices used by teachers together with the lack of appropriate
training constitute a basic hindrance in the implementation of inclusion and
the realization of the UN International Convention for the Rights of People
with Disabilities (2007).

Overcoming prejudice, changing attitudes, sensitizing everyone involved in
inclusive education towards a development of inclusive culture constitutes
doubtlessly a vital necessity for the creation of “One” school for all students.
The developing material (used inside the classrooms and everywhere else at
school) will concern teachers, students, parents and society at large. The
pursued objective will be reached through (a) fairy tales, stories or other
literary texts concerning diversity and disability in the afore-mentioned
modes, (b) the arts and experiential activities, and (c) music-mobility activities
aimed at the sensitization and acceptance of diversity.
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Educational material for the development of social, emotional skills and
skills related to everyday life and autonomous living in the form of social
stories. This material (to be developed in all the afore-mentioned modes) is
related to personal and social development and the understanding of social
conditions, and to the management of dangers and crises for the safety and
health of students with disability. The social stories constitute a contemporary
approach for the teaching of social attitudes in order to facilitate children to
adopt the appropriate attitudes, behaviour, and social skills, and as such to
manage social interaction and create relations with their peers or other people
and so integrate in the social context (Gray, 2010).

Illustrated conceptual dictionary for students with disability and
comprehension problems for the teaching of core concepts and themes
that are taught at the Nursery and Primary General School. The
development of educational material in the form of an illustrated conceptual
dictionary, having an alternative and multimodal character supports the
understanding of basic notions, the teaching of thematic units and the
development of vocabulary, values, attitudes and knowledge of students with
disability. It consists of a printed and digital material for personal and social
development in the Sciences, ICT, Mathematics, the Environment, History,
and Physical Education as well as in Language and the Arts. The content of
the dictionary and its vocabulary, besides adopting an appropriate pedagogical
structure, will be accompanied by images, sounds recorded by a native
speaker, video animation corresponding to the theme and the relevant
vocabulary when needed, video in the Greek sign language, a presentation
with the use of large size letters and Braille.

An educational guide for students with Autism Spectrum Disorder (ASD):
Appropriate practices for their school inclusion. It is a digital educational
material, currently under development, that concerns appropriate practices
(alternative modes of communication such as pictograms, images, sketches)
for the education of students with ASD and case studies of primary school
students with ASD. An early sample is illustrated below (Figure 2).

(A) : (8)
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Lwypagiln éva omITaKI, {wypagiln éva omITdK,

Figure 2. Alternative modes of communication (pictograms and images).
Printed and digital material of educational interventions for students with
Attention-Deficit/Hyperactivity Disorder (ADHD): Teacher’s guide for
ADHD students’ school inclusion. It concerns digital educational material
(currently under development) that refers to suitable educational guidelines for

students with attention and concentration deficit and to case studies of relevant
primary school students.

Accessible material for students with mobility problems. It concerns
multimodal applications of educational material in the afore-mentioned
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modes. It includes various kinds of activities for the 3" to the 6™ grade of
primary school, currently under development, such as self-care, emotions,
traffic education, sequencing time, observation skills — concentration-attention
focus, visual perception, cause — effect, social life and exploring the
environment.

Art educational material for primary school students with disability.
These include multimodal art activities and visual exercises, individual or
group projects (currently under development) that can creatively link various
educational sectors and concern all the visual and applied arts, such as
painting, sculpture, etching, ceramics, plaster arts, animation, origami, etc.
Students with disabilities will approach the curriculum aims and objectives
through these arts.

Universally designed digital education resources for Mathematics for the
5t grade primary school students of general and special education. The
book will be available in the following formats: plain text, rich text format,
accessible mark-up-XML, DAISY, audio support, Braille-ready text, Braille
raised text, large-print-ready, large-print books, tactile (raised) shapes, and
videos with subtitles in the Greek Sign Language.

Digital education materials for students with visual impairment. The
knowledge and use of the Braille code by visually impaired people is a
decisive factor for the development of basic and functional literacy, which will
allow them to acquire a comprehensive school education and have equal
opportunities for participating in lifelong learning and education. It is an
educational material concerning the curriculum of teaching blind students
Braille reading and writing and exposing them to Mobility Education,
Orientation and Daily Living Skills (see Figure 3).

O KUELOG UE TO KANEAO

(A) (B)

‘Evag kipog otov kino!
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—'Eva KaméAo Kal Eva KOKKIVO CaKAaxl.

Figure 3. Initial text (A) and adapted in audio and Braille code (B).

Material for the tactile sign communication for blind students with
multiple disabilities and deaf-blindness. This is the first time that tactile sign
communication material has been under development in Greece. It is a
dictionary of tactile sign language and an evaluative list of communicative
vocabulary. The structure of the book includes: grouping concepts in units that
will be printed in different volumes, depicting each notion with a tactile sketch
and the meaning in tactile form, writing down every notion in both sighted
people writing and Braille writing, and offering instructions of how to express
every tactile meaning. At the same time, the total number of notions and
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tactile concepts will be also available in electronic from (videos), while
guidelines for the teachers and parents will be included.

Digital education material for students of the 3™ and 4™ primary school classes
with hearing impairment for the teaching of the Greek Sign language as a first
language. It concerns the creation of multimedia eBooks for all school subjects in
addition to digital and printed textbooks for the teaching of the Greek Sign language as
a first language to the 3™ and 4™ classes of primary school.

Adapted General School Education Material for Students With
Disabilities

In this category the existing school textbooks will be adapted in order to be
accessible to students with disabilities. More specifically the following will be
developed.

Accessible digitalised and printed material (easy to read texts for all students)
from the textbooks (3™ and 4™ primary school) — enriched, adapted and
modified (simple text structure, simple vocabulary, visualized text, avoiding
abstract notions etc.) according to each case. The adaptations follow the
principles of the method easy to read (ECIE, 2009) for the reading
comprehension of students with intellectual disability or reading difficulties.
This method is illustrated in Figure 4.
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Figure 4. Simple text structure, simple vocabulary, visualized and audio text.

Accessible digitalised material for all subjects of the 3™ and 4™ grades of the
primary school with the use of the Greek Sign language. All the textbooks of
these two classes will be adapted and delivered in the Greek Sign Language by
sign language native speakers through video as shown in Figure 4.

Accessible audio material recorded in natural speech for all subjects for the 3
and 4™ grades of the primary school. This material will support the education
of students with special and general learning difficulties and disabilities, and
also students who according to their learning profile receive and understand
information easier through auditory learning (Gardner, 1999).

The open source platform of asynchronous e-learning OpenEdX. The
creation and use of the popular platform of asynchronous e-learning OpenEdX
allows the organisation of massive open online courses (MOOCs) aiming at
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developing distance learning and training for the general and special education
teachers in order to assist them with their professional enhancement. Distance
learning is defined as the education process where a substantial part of the
learning process occurs from a distance, and as such it is quite flexible and
happens in areas that are not traditionally connected with formal education.
Therefore, it is an educational process that depends on education material that
can be accessible anytime and anywhere. The project provides tuition through
a MOOC course that offers video seminars, quizzes and regular assignments.

This platform has been written in Python with Django as the web application
framework and it uses many tools of the latest technology such as Ansible,
Vagrant in order to facilitate the development and its installation on a large
number of machinery. OpenEdx was developed by the non-profit organisation
edX, founded by the universities of MIT and Harvard, and it is the platform
behind the popular service https://www.edx.org. The OpenEdX is an Open
Source Software (OSS) and is available with a double license AGPL and
Apache. Yet a platform with the technology, which covers the functionality
need and aesthetic form of OpenEdX, sets by itself high demands of education
quality from the course subjects it hosts.

Conclusions
The contribution of ICT in defining inclusive practices and ensuring
accessibility is indisputable. Taking for granted the rapid growth of technology,
the school ought to create the necessary conditions that will allow every student
to understand the role of new technologies, use them, exploit them as much as
possible and have access to them. The use of the above-mentioned digitalised
material creates opportunities to widen the use of information and
communication technologies and familiarises students with them. Furthermore,
it provides teachers with training activities on the suitable use of technology in
the classroom and promotes accessibility and inclusive education.

The effectiveness and sustainability of the project is associated with the fact
that it contributes to all stakeholders involved in the learning process of
students with disabilities (students, parents, teachers and others), with its
durability and with the possibility to upgrade it. Moreover, it has a major
contribution to the realisation of the international convention of the UN for the
rights of people with disabilities and to the promotion of the principles of
inclusive education.

Note: The project “Design and Development of Universal Accessible
Educational Material” under the code (MIS) 5001313 is implemented within
the context of the Operational Programme Education and Lifelong Learning
(ESPA 2014-2020) and is co-funded by the European Union (European Social
Fund — ESF) and national resources.
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Abstract

This paper presents a 4-year project, including an online teacher-training
course, the creation of school-gardens across Greece, publications and the
application of ICT tools in teaching for sustainability. The project aims at
bringing together the physical and the digital world in educational settings and
making learning fascinating via online courses and communities, ICT tools,
augmented-reality and hands-on environmental awareness projects at schools
as well as printed and e-publications. It is embraced by its participants,
teachers and pupils, and has received merit on a EU Teachers’ Contest.
Currently, the 5th stage of the project is piloted and will be implemented soon.

Introduction

Current high-tech knowledge-based society has made lifelong learning a
prerequisite of the contemporary global market. Similarly, new technologies
have infiltrated all aspects of human activity, including education, thus setting
new paradigms. Teachers need lifelong training to remain up-to-date, avoid
professional downgrading and develop their social skills (Gkountouma, 2014).
Also, they need to combine the physical and the digital world creatively to
make teaching attractive for their students. Along with these challenges, they
need to work with United Nations’ Sustainable Development Goals 2030 and
participate in a global call for environmental awareness and sustainability.

In Greece, teachers’ training is mostly initiated by them and can be accessed
via attending courses provided by private institutions or universities at a cost,
Massive Open Online Courses (MOOCs) and trainings organized by the Greek
Ministry of Education. The latter teacher-trainings are not systematic; they
lack continuity and organized planning, whilst the places available are limited,
and the topics are often repetitive or non-representative of the teachers’ needs.
As to teacher-trainings on Information Communication Technologies (ICT),
though an extended public program has been implemented, seat availability is
limited, the content often becomes obsolete, and, due to funding restrictions,
official certification is not always available.

Environmental Education Centres (EEC) are the main public teacher-training

providers on environmental awareness topics, but their work is also segmental
due to budget restrictions and staff cuts whilst other limitations such as red
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tape and rigid policy adherence do not allow massive teacher-trainings. In
addition, though there is a wide variety of ICT tools employed in
Environmental Education (EE) projects at schools, EECs greatly oppose the
use of ICT on environmental projects, and, also, there is a lack of systematic
research on the way ICT is used and contributes to raising environmental
awareness (Fauville, Lantz-Andersson, & Siljo, 2014).

In this context, the project presented in this paper was designed and
implemented. It is a multidimensional 4-year project, currently piloting its Sth
stage. In detail, it started with a facilitated-led e-learning teacher-training
course on EE and school gardening, addressed towards educators in
Experimental Schools around Greece. In its 2nd stage, participants created
school-gardens all over the country, monitored their progress and outcomes
and self-evaluated how they implemented what they had learned in the course.
Materials of this stage were uploaded on an online community of practice,
where participants shared their experiences, ideas and tips. On the next 2
stages, the course’s facilitators published a Handbook on School Gardens: A
Distance Teacher Training Course (2015) whilst the participants are currently
preparing for publication an Activity Book: A Guide to School Gardening
(2017). Soon, the project will enter its final stage, which involves an
augmented reality application on outdoor environmental activities, thus
making a full circle of the goals set for this project: teacher-training, bridging
the gap between the digital and the physical world, raising environmental
awareness and making learning fun.

Literature Review

During the design and analysis of the project, consideration had to be taken
into account as to what the project can add to the existing literature and what
can it really offer to all stakeholders. Thus, besides an initial call of interest
and a needs analysis of the teachers willing to participate in the project, there
was a literature review that helped towards understanding the needs of the
stakeholders, defining the goals of the project and selecting the tools used.

The Professional Development of Teachers

Among other factors, swift changes in the job market and the limitation of
jobs due to technological advances and skills mismatch, have made lifelong
training an imperative for every person wishing to pursue a career or even just
maintain his/her current job post. Lifelong learning programs not only certify
skills’ acquisition but also provide feasible job opportunities (Kelpanidis &
Vrynioti, 2012). A look at classic theories of participation would also add that
people participate in lifelong learning programs because they wish to satisfy
inner needs of self-esteem, self-actualization and an intrinsic urge towards
constant learning (Houle, 1961; Maslow, 1947), social needs of belonging
(Miller, 1967) or other needs such as financial gain (Rubenson, 2007).

However, to deliver a program, tailored to participants’ needs, the barriers to
participation must be examined, as well. So, in the needs analysis stage of the
project, barriers to participation were also explored based on Cross’s (1981)
Chain-of-Response model. This model explores situational, dispositional and
institutional barriers that inhibit adult participation in lifelong training whilst
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considering access to information about learning opportunities, attitudes about
education and life transitions. What is interesting, as Cross (1981, p. 97)
suggests, is that “motives differ for different groups of learners, at different
stages of life, and most individuals have not one but multiple reasons for
learning”, which can be applied to teachers attending lifelong training and to
students in formal education settings.

Distance Teacher Training Courses

Online, asynchronous lifelong learning programs have met the needs of busy
adults and vastly changed education deliverance by placing ICT in the centre
of education, changing teaching practices and learning habits and creating a
more active, engaging, participatory setting for all stakeholders (Gkountouma
& Kouklatzidou, 2013). The availability of Learning Management Systems
(LMS), embedding Web 2.0 tools, forums and chat rooms, has broken down
time and space by bringing traditional elements of the education process into a
digital space (Arbaugh & Benbunan-Fich, 2007). User interaction, peer work,
feedback, project-based and inquiry-based learning build up a set of skills that
not only enhance participants’ learning and teaching profiles, but also reshape
their identity (Chatzisavvidis & Alexiou, 2012).

ICT in Education

ICT integration in education has gradually become a standard practice in most
schools in countries in the European Union and other developed countries.
Web 2.0 tools have created a new teaching and learning paradigm by
promoting user interaction and collaboration, shifting participants’ roles from
passive students to active, critical content makers and delivering personalized
learning (Jimoyiannis, 2010; McLoughlin & Lee, 2010; Redecker, 2009).
Similarly, digital storytelling offers authentic educational environments where
students re-evaluate their learning strategies, acquire new roles and re-shape
their identities (Coventry, 2008). Even video games are now considered
powerful learning tools, as they promote user participation, communication
and collaboration on complex tasks that boost various skills whilst
incorporating many educational principles (Gee, 2003; Prensky, 2001).

Though ICT integration in education has gone a long way over the past two
decades, its pedagogical use is still dependent on various personal,
institutional and technological factors (Buabeng-Andoh, 2012). In must be
noted that teachers often lack skills, confidence, time or willingness to embed
ICT tools in their practices. In the meantime, there is a lack of high-tech up-to-
date equipment in Greek schools to meet the demands of 25-30 students at a
time whilst occasionally headmasters, parents or even students are unprepared
to accept alternative practices of learning, collaborating and being evaluated.

Environmental Education and ICT

EE is now considered the primary instrument of promoting the United
Nations’ Sustainable Development Goals and creating generations of people
who will make informed decisions regarding the sustainability of the planet
and the human race. Similarly, since technology has infiltrated all aspects of
human activity, its integration into the curriculum is not limited to the
traditional school subjects but extends to every school activity, including
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interdisciplinary EE projects (Willis & Weiser, 2005). The Internet and Web
2.0 tools are extensively used mostly in the initial stage of EE projects when
students are searching and collecting information and in the final stage when
the project is presented. Google search, wikis, website design, videos, Prezi
and PowerPoint presentations, Google maps, digital storytelling software are
just some of the tools employed (Payne, 2003). Still, nowadays, EE is
becoming even more enriched with interactive kiosks, geospatial technologies,
videoconferencing, drone coverage, virtual learning environments, simulation
games and augmented reality applications. Most of them are collaborative,
promote soft skills, enhance motivation and enthusiasm and help students
understand both the physical and the digital world, by making comparisons,
combining them and, in the end, standing critically towards both (Carvalho de
Sousa, Sevilla-Pavon, & Seiz-Ortiz, 2012). Of course, such a development
does not come without problems. Many teachers as well as the staff of EECs
feel concerned and resist ICT integration in EE either because they lack
education technology preparation or because they feel that ICT destroys the
natural real-life experience when taking EE outdoors (Aivazidis, Lazaridou &
Gustav, 2006; Willis, Weiser & Smith, 2016).

Description of the Project

To bring together the physical and the digital world whilst teaching about ICT
and environmental awareness, along with other school subjects, a project on
ICT and school gardens was designed and implemented. The designers and
facilitators of the distance-training course had been experimenting with ICT in
EE for a few years before designing this project, so instead of a pilot they
chose to bring together their experiences and user-feedback. The project began
during the 2014-2015 school year and was addressed towards teachers
working in Experimental Schools around Greece, who were interested in
creating a school garden.

Aims and Objectives

Most of the aims and objectives for each stage of this project derived from
discussions with interested teachers, filling-in online surveys and needs-
assessment questionnaires, etc. Many of the goals changed during the project;
new ones were added. The overall aims of the project were to facilitate
teacher-participants and, in the long run, their students towards becoming
accustomed to using ICT in EE projects at school, learning how to create and
sustain a school garden, designing learning scenarios and employing various
means of cognitive interaction and learning. In addition, participants were
expected to gain new skills or enhance their pre-existing sets of skills on
identifying and working around hot environmental issues, participate in
learning communities, both online and offline, manage and organize their time
and resources effectively and practice on using ICT tools and working in
virtual environments. Finally, participants were expected to gain awareness of
global environment issues and sustainability, acquire a more sensitive set of
values towards environmental protection, realize that learning is a dynamic,
collaborative process and embrace ICT and our era’s technological advances.
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Training on ICT and Gardening

Some project aspects required specialized knowledge and skills, e.g., knowing
how to grow a garden, how to use new software and applications, etc. To meet
these demands all stakeholders made use of their academic knowledge, non-
formal learning and work experience. Also, external experts, such as
agriculturists, municipality workers, information technology technicians, etc.,
were called upon to provide guidance, advice or manual labour.

Facilitators. In order to design the entire project the facilitators combined
their academic knowledge and degrees in ICT in Education, Adult Education,
Pedagogy and Communication for Development with their hands-on work
experience at schools and the Environmental Education Centre.

Teachers-participants. All the teachers-participants in the project had
experience working with EE projects at schools, though most of them had
never grown a school-garden before. As to their ICT skills, all of them had
acquired a State Certificate in ICT, level A (MS Office), and some of them
had a State Certificate in ICT in Education, Level B or similar qualifications.
So, though they were not accustomed to using ICT in EE projects, they had
employed ICT in their teaching practices before and were not beginners.

Students-participants. As students were also involved in the project, most of
the ICT skills needed were gained during the ICT subject at school whilst the
gardens were grown during a flexible teaching zone added in the curriculum.

Profile of the Teachers - Participants

As mentioned before, the project was addressed towards teachers working in
Experimental Schools, both primary and secondary, across Greece.
Experimental Schools were chosen because they represent a unique type of
public school, highly challenging and competitive but also open to new
practices, partnerships and researches. The teachers employed in these schools
are selected on a competitive basis and work on a seconded job post for five
years, which allows projects to unfold and expand on a full scale. During the
first stage of the project, 27 teachers from all over Greece were enrolled, but
after the second stage 4 left the project because they quit working in
Experimental Schools in Rhodes and Patras, which was a prerequisite. Out of
the 24 participants, 19 were female, and only 4 were male. The group
consisted of 13 primary school teachers, 3 physical education teachers, 2
kindergarten teachers, a music teacher, an art teacher, an English language
teacher, a mathematician and a religious studies teacher. In terms of
geographic distribution, the appointed teachers were in schools in
Thessaloniki, Athens, loannina and Alexandroupoli. During the next stages of
the project, other teachers expressed interest in joining. Therefore, even
though they missed out on the e-course, they read the material, found support
in the community and joined the project.

Stages of the Project

The project started during the school year 2014-2015 and consists of five
stages. In detail, it started with an online teacher-training course on EE and
school gardening. In its 2nd stage, participants were asked to create school-
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gardens all over the country, monitor their progress and outcomes, and self-
evaluate how they implemented what they had learned so far. Materials of this
stage were uploaded on an online community of practice, where
participants/educators shared their experiences, exchanged ideas and tips. In
the next two stages, the course’s facilitators published a Handbook on School
Gardens: A Distance Teacher Training Course (2015), whilst the participants
are currently preparing for publication an Activity Book: A Guide to School
Gardening (2017). Next school year, the project will enter its final stage,
which involves an augmented reality application on school gardening,
currently designed and piloted.

Stage 1. Distance teacher training course. The idea of designing and
implementing a course on school gardening was not new to the facilitators.
However, to prepare for it they conducted an online survey to find out whether
there was interest in it and exactly what teachers would like to learn. The
answers formed the course’s content and structure. It lasted 25 hours (reading
and chatting time only) and was implemented within 7 weeks via the free
LMS Open e-class, supported by the Greek Universities Network (GUnet).

The course modules were:

Week 1. Historical background -- Theoretical background of school
gardening

Week 2. A proposal: Its formation, logistics and other considerations
Week 3. Design, growth and sustainability issues

Week 4. Selecting crops -- Vegetables and herbs

Week 5. Activities in the school-garden

Week 6. Activities around and about the school-garden

Week 7. Discussion, dissemination, evaluation

Every week, participants were requested to complete compulsory and optional
group and individual tasks (e.g., multiple choice quizzes, lesson plans,
participation in a forum problem-solving activities, etc.). By the end of the
course, the teachers had created a useful database of lesson plans and
scenarios and a well-organized community forum, which included many
topics and further ideas. The course was evaluated via an online questionnaire,
which explored the teachers’ motives of participation in the course, their
opinion about its design and content and optional open-ended feedback.

Stage 2. School gardens. During this stage of the project, teachers were
expected to plan and grow a school-garden with their students. Some started it
during the online course, to have side-by-side theory and practice whereas
others started it after the end of the course. Teachers used the lessons plans
and scenarios created during the first stage, employed techniques they had
learned so far and collaborated with experts they met during the course, to
bring the school closer to the neighbourhood, the parents’ association, some
universities and the job market. Most of the teachers also joined a National
Thematic Network on Herbs (http://mvotana.weebly.com/), developed and
sustained by one of the facilitators, Maria Gkountouma. Via the network,
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teachers received support, retrieved academic and other material (flashcards,
picture dictionaries, etc.) and showcased their work whilst they visited the
EEC and implemented outdoor programs on herbs with the staff.

Stage 3. Handbook on delivering a distance teacher training course on
school gardening. Meeting the requests of the teachers-participants but also
other teachers of the National Thematic Network on Herbs who were not
allowed to take part in the course, the projects’ facilitators wrote a Handbook
on School Gardens: A Distance Teacher-Training Course (2015), which in
eleven chapters presents all the core-material used during the course and
contains an appendix with activities, reflection questions, evaluation tasks etc.
The e-Handbook is Open Accessed, under Creative Commons Licence, so it
may be retrieved and used by all interested teachers and other stakeholders.

Stage 4. ICT-mediated teaching scenarios on herbs and plants, for
primary and secondary education. To disseminate the community’s
activities and practical experience, interested teachers responded to a call for
the Activity Book: A Guide to School-Gardening (2017). In 200 pages, 19
teachers shared their ideas on how to approach EE in an interdisciplinary way
and combine ICT and the digital world with physical outdoor activities.
Teachers and their students, designed and maintained websites, wikis, blogs
and social media pages on EE, collected their work on Google Drive, Dropbox
and Blendspace, created digital stories and comics via Storybird, Comic strip
creator and Movie Maker, video-recorded recipes, made e-flashcards,
combined environmental and physical education and music from YouTube
with folk culture, played an interactive “Who wants to be a millionaire?” self-
made game, created an interactive map of herbs found in the Greek
countryside via Google maps and even used the Bee-Bot programmable floor
robot to learn about art and EE.

Stage 5. Taking learning outdoors via augmented-reality applications.
Inspired by the frenzy over Pokémon Go and its infiltration in younger people,
the facilitators are currently piloting a real-world treasure hunt via the mobile
application Action Bound, which is for playing digitally interactive scavenger
hunts. With the use of GPS coordinates and pre-placed QR codes, a scenario
following a timeline of events will invite participants to follow directions,
investigate clues, check out photos and videos and solve mystery quizzes, to
achieve a final goal. The app is currently used in the outdoor setting where the
EEC is located, and, as of next school year, it will be available to teachers and
students visiting the EEC. Still, the aspiration is to train and inspire the
teachers of this project and the members of the Thematic Network on how to
use the app in any given settings, by making minor adjustments, mostly
around the GPS coordinates and the QR codes’ physical location.

Discussion

When participants entered the project by attending the online course, they
mentioned that their motives were mainly focused around their professional
development and their personal interest in gardening. Still, as soon as they
realized that the project was more open and not confined to attending an
online course and delivering a project (a school-garden) they got
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enthusiastically engaged in it. What happened, in their own words, was that
they found a safe space and willing people with whom they could have a
continuous, well-designed collaboration and alongside make unexpected
friends. Evidently, there are a lot of eager and creative professionals in
education who would like to have a more stable, organized network of
colleagues, whom they could summon immediately when they want to
propose new ideas and projects and find direct and fast responses.

So, in this context, participants started taking initiatives for further actions,
events, partnerships, etc. As the project progressed, new needs arose, new
ideas were proposed, so its structure, length and profile changed; more people
wanted to join, outside Experimental Schools, so handbooks had to be
published for their support, and a larger database of ideas and material needed
to be created. As it turns out, though currently the project is in its last stage,
core and peripheral participants keep sustaining previous stages, by repeating
them with new students, enhancing them or disseminating parts of them.
Currently, it could be argued that the project is not acknowledged and
certified, in the sense that newcomers can’t actually attend the online course
and receive a certificate for it. Still, participant certification and guided
facilitation are not goals or incentives for this project anymore anyway.

The project managed to achieve its goals, as participants’ overall satisfaction
reaches 95.7%. Besides carrying on an ever-shifting project, a noticeable
change of attitude appeared among participants, as most of them, nowadays,
have become quite extroverted, gladly sharing materials and not feeling
exposed to express themselves on platforms, reach out to other people for help
and showcase their work. In addition, as the participants were high-profile,
well-educated professionals, they not only tried new strategies and tools, but
are also very eager to do research on the field of ICT in EE and explore new
methods of teaching, included augmented reality, robotics or even drones.

Of course, these changes did not come without significant doubts over
teachers’ abilities and students’ responses; many teachers were stressed over
growing a garden, maintaining students’ interest by constantly coming up with
engaging tasks and evaluating the project. Colleagues and parents expressed
concern in relation to how ICT and EE can be combined and feared that new
technologies are overtaking all activities children do, thus alienating them
from the natural environment, social interactions, etc. Still, over time most
barriers have been successfully overcome, as teachers feel more empowered to
defend their work and gradually shifted from the traditional teaching and
grading process to more flexible, creative and up-to-date practices.

A key aspect of the project discussed off-the-record among members, but not
yet researched, involves the ways in which ICT pedagogical use in EE has
feasible, measurable effects on students. Throughout the project, facilitators
and teachers-participants were brought together, felt inspired, collaborated
extensively, created pedagogical material, made friends, and were transformed
as people. But there is a lack of research on what happened with students. Of
course, teachers observed students’ keen interest to engage in school
gardening and work with ICT tools. Some students started their own herbal
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businesses at school (producing, packaging and selling their own products).
Others called for more ICT clubs within Experimental Schools or started
taking part in robotics, coding summer schools and contests. But remaining
unanswered is what knowledge students exactly acquired from participating in
this project and the degree and fields in which they really benefited from it.

Finally, though most stakeholders enjoyed the combination of the digital and
the physical outdoor world and made fruitful use of both, what remains to be
seen is whether this experiment has indeed contributed towards a long-lasting
environmental awareness and an actual transformative shift towards the
protection of the environment and the need to pursue sustainability goals.

Conclusion

The need to make the best out of the physical world around us and make good
use of the digital tools we are deluged with was the main incentive of this
project. Following the flexible ever-changing era we all live in, the project has
managed to gain and retain the interest of hundreds of people involved, by
having a dynamic structure and content, open to suggestions, ideas and new
challenges. Throughout its stages, a noticeable shift of attitude towards ICT in
EE, environmental awareness and soft skills has occurred, encouraging all
stakeholders to continue coming up with new ideas, proposing new events and
partnerships and maintaining a network of innovative professionals who
willingly interact and engage in collaborative projects.
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Abstract

Municipalities continue to seek ways to enhance communication, information
and documentation for teachers, students and parents through the
implementation of learning management systems in schools. In this paper, the
launch of a system for K-12 schools in a municipality in Sweden is studied
from the teacher perspective. Survey comments submitted by the teachers
(N=470) were analysed using a modified version of Koole’s (2011)
Framework for the Rational Analysis of Mobile Education. The findings show
possibilities such as communication and documentation, as well as challenges
related to usability, access and resistance. Lessons learned regarding the
implementation of the system are presented.

Introduction

This paper focuses on the implementation of a new Learning Management
System in a municipality in Sweden. The expectations for the uptake and use
of Information and Communication Technologies (ICT) in schools have been
high in policy both for teacher use and student learning (EC, 2010; OECD,
2012). The expectations regarding teachers’ uptake and use of ICT are
enhanced learning outcomes, increased student engagement, administration
that is more efficient and the organization of learning (Penuel, 2006; Perrotta,
2013). However, these expectations appear to be difficult to see in practice in
schools (cf. Cuban, 2001, 2013). Teachers often receive the blame for not
integrating ICT in their teaching (Hixon & Buckenmeyer, 2009) including
challenges such as lack of time and training (cf. Hikansson Lindqvist, 2015;
Olofsson, Lindberg, Fransson, & Hauge, 2015; Vrasidas, 2015). Thus,
teachers may also be considered to be a challenge, or a barrier, instead of the
force of change, which they could be (Underwood & Dillon, 2011).

Research on ICT in education reveals that although teachers are gradually
starting to integrate ICT into their teaching, significant differences are
observed in the ways ICT is integrated in the K-12 classroom (cf. Tondeur,
Cooper, & Newhouse, 2010). There also appear to be differences in how
teachers take up ICT in their teaching. Sipild (2014) reports that teachers with
advanced ICT competence tend to use ICT frequently, while the majority of
teachers do not have the skills or knowledge to use ICT to promote learning to
a full extent. This may also be true for school leaders in their task to lead
teachers in this work. School leaders are considered to be key actors in this
process. However, they most likely have little training or competence for
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making the move to a transformative framework for teaching and learning
with ICT (cf. Kampylis & Punie, 2013).

The use of ICT in schools, instead of opening up new opportunities for
teaching and learning, has “bent technologies to extend existing pedagogical,
curriculum delivery, and assessment practices” (Halverson & Smith, 2009, p.
52). According to these researchers, schools’ experiences of ICT can be
described as a “revolution in technologies for measuring and guiding learning”
(p. 53). For many teachers, Learning Management Systems (LMS) are used to
achieve administration that is more efficient and organize students’ learning.
These systems also provide a base for communication with students, other
teachers and parents. In line with the uptake and use of ICT in the classroom,
the use of an LMS also demands time and professional development.

In the context of K12, Lochner, Conrad and Graham (2015) studied K12-
teachers’ concerns regarding the implementation of an LMS including
awareness, information, personal, management, consequence, collaboration
and refocusing concerns. These researchers’ results showed a lack of
awareness among teachers as well as strong concerns regarding the
management of the LMS implementation. This also involved personal abilities
to adopt the LMS including information regarding the effects of the LMS on
their teaching practices (Lochner et al., 2015). Cheok and Wong (2015)
discuss “flexibility, interaction, perceived usefulness and perceived ease of
use” as aspects, which are important in the implementation of an LMS, and
which must be considered. Further, teachers’ attitudes, anxiety and self-
efficacy will influence the efficiency of the uptake of the LMS, and therefore
also the need for training and support. Thus, “the system, the teacher and the
organization, need to work hand-in-hand in order to make the LMS in schools
a success” (Cheok & Wong, 2015, p. 215). In this paper, a case from a
municipality in Sweden is used to understand how teachers in K-12
experience the implementation of a new LMS.

Purpose
The purpose of this paper is to gain an understanding of how K-12 teachers in
a municipality perceived the implementation of a Learning Management
System (LMS) and to gain insight into the possibilities and challenges they
experienced as end users.

Context
In the municipality studied, LearningRoom (LR) was chosen as an LMS for
all public K-12 schools in the municipality by the school authorities. This top-
down initiative was preceded by an evaluation, which took place at a central
unit responsible for ICT in the municipality. The reasons for implementing
LearningRoom according to the municipality were among others: creating
structure for both educators, students, school leaders and parents and
facilitating communication with parents on what happens in school such as
plans, schedules, development, and children's learning in order to make them
more involved. This involved having everything at the same place in one
system, with hopes to reduce teachers' workload in order to provide more time
with the students. The system was based on the needs of the school and
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replaced systems with expired contracts. During the spring of 2014, the first
schools started using the system, and it was rolled out to all the schools in the
municipality in the following year. The school leader at each school was seen
as a key actor and was responsible for the implementation at their school.

Method

The data used in this study was gathered through a survey sent to all 2,524
teachers connected to the system. The data used in this paper was collected
from three optional free text fields in the online survey from the answers from
470 respondents (teachers) (N=470) from 49 different K-12 schools in the
municipality. Questions in the survey concerned the following themes:
respondents’ background, prior experience with learning management systems
in general, and experiences from using the specific system LR. All data from
the free text fields were imported to NVivo and were classified according to
the framework for analyses presented below. Each answer was processed as
one single entity, and therefore the analytic unit for the coding. Each unit
received a specific number, which follows the comment in parentheses.

Framework of Analysis

In order to conduct the analysis of the free text fields, or comments, in the
survey, a framework based upon Koole’s (2011) model Framework for the
Rational Analysis of Mobile Education (FRAME) was applied. The FRAME
model is a heuristic model, which was used as a lens in the analysis of the
data, in order to provide structure during the categorisation of the collected
data. The FRAME model consists of three circles which contain the Device
Aspect, the Learner Aspect and the Social Aspect. In this paper, three main
categories were used in the model representing different aspects of the system
implementation. System Characteristics takes into consideration the features,
properties and usability of the system (LR). Teacher Needs focuses on the
individual teachers’ characteristics and needs such as emotions, knowledge,
learning needs, history and the ability to utilise the system. Social Aspects
considers social processes, information sharing, collaborating and
communication between teachers, students, parents and other stakeholders in
the system as shown in Figure 1.

System
Characterisiiizcs  Teacher
Needs

Social
Aspects

Figure 1. Koole’s (2011) FRAME model adapted to System Characteristics, Teacher
Needs and Social Aspects.
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The different analytic entities, System Characteristics, Teacher Needs and
Social Aspects to some degree overlap each other as illustrated in Figure 2.
According to Koole (2011), these occurrences are of interest since they can
provide additional information in the analysis.

System
Characteristics

Ty

Teacher
Needs

Figure 2. Koole’s (2011) FRAME model adapted. Overlap between the categories.

The intersection Between System Characteristics and Teacher Needs provides
information about Usability such as the teachers’ thoughts of and feelings
when using the system. Between Teacher Needs and Social Aspects there is an
overlap that refers to the Interaction between Teachers Needs and Social
Aspects. In the last area, between Social Aspects and System Characteristics,
is Social Technology that refers to in what way the social aspects and the
system characteristics interact and support or restrain action and integration
within the system.

Results

In this section, the results are presented as follows: System Characteristics and
Usability, and Teacher Needs and Interaction and Social Aspects and Social
Technology.

System Characteristics and Usability

A majority of the teachers had difficulties using LR, finding the system hard
to work with since it requires many clicks. It is hard to navigate in the system,
since the paths are not intuitive for the teachers: Many clicks-not good for my
health (1) and It is tedious to get to the right place and difficult to have an
overview of activities (2).

One teacher describes the situation as: It's insane that you cannot print all
submitted works for a given submission. As it is now, I have to click on each
individual student and click my way to work and then print. From the side of
the "work" when the actual work (with the list of students) is front, so it is four
(5!) clicks per job to be replaced. In a class with 30 students, it will be a damn
clicking. Incredibly time consuming and especially primitive. Now it is 2016,
for God’s sake! (127).
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Some teachers also find LR unstable and do not trust the system. This makes
them use alternative strategies to overcome the perceived problems and
increases their workload: The system is not sufficiently stable to be able to
trust. You have to always have a back up in the form of information on a blog
or something, which implies more work (42).

For entirely different reasons, several teachers feel that the system is more
time consuming than prior work practice. However, there are a few who feel
that some of the functionality in the system eases their workload: If LR was
easier to use, I would probably use it more, since I think that it is an
advantage both for me and the students to have everything collected in one
place. Right now, [ feel that the system is both difficult and time-consuming
(71). LR collects many different tasks under the same umbrella, but there are
all too many steps to go through with clicks and links in order to complete
certain elements and feel that it saves time. It does not feel like we are
aligning our work to find the most efficient ways but instead are adapting us
to existing technology, apps, etc. (80) and I have used LR for almost a year,
but it started to take more and more time, so I tried to redirect as much as
possible to other platforms (90).

There are also teachers that find parts of the system to be better than the
systems they have used in the past, although they feel that the administrative
parts of the system take too long to use: What has gotten better since we
implemented LR is documentation regarding student development. The system
is easier than the previous system. On the other hand, I do not feel that the
system is any better concerning registering absence, contacts, etc. It still takes
as long (93) and I think that the greatest advantages have been
communicating with the students and a way to move away from paper that is
just lost. I think that there should be a part of LR that could be used for
students’ practicum instead of paper, e-mail or documentation, which cannot
be accessed by colleagues (118).

Teacher Needs and Interaction

The majority of the teachers have educational requirements related to LR.
They want features in LR that enhance their teaching, including features that
are based on their needs and their current teaching situation: Since I used
Google Apps before, LR is rigid and difficult to work with when I want to work
formatively. As things are now I can now follow the students’ creative process,
which is very important for me (25) and LR needs to be more efficient. To
write assessments and to be able to easily save and see old assessments is a
problem. That you cannot decide yourself when assessments are published for
a single class is also a big problem (8).

A very common theme is that the workload for the teachers increased with
LR. They feel that administrative tasks take longer time and are more
complicated than before. There are several reasons for this, one being that they
state that they lack sufficient education and training in the system. Another
contributing factor seems to be that teachers feel they do not have control of
the system.
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Who can provide information about all of the features? Right now, every
teacher is sitting and trying by themselves — not a bit time-saving (33), You
cannot put a new system in the hands of the people without education in the
system (69) and My workload has become much heavier with LR and the
feeling of not being in control, knowing if I have missed information, etc. (17).

The statements from the teachers provide a picture of a situation where the
teachers themselves are struggling and trying to master the system. Where
education, interaction and exchange with others does not happen or is not
planned or organized in any significant way. Another difficulty raised by
teachers is that everyone has access to the same functionality in LR, regardless
of the stage or the subject they teach, or if they have an additional role such as
the class mentor, or if they work in multiple schools. I have to use both
LearningRoom and Google Drive because I have private school pupils. This
means that the school administration has not been reduced for me (131) and
The bad thing was that the platform does not support a different language. It
would be very good if you could write in languages other than Swedish
directly in the platform (128).

Social Aspects and Social Technology

A major feature available in the system is the possible to communicate with
parents, students and other teachers as well as with school leaders.
Unfortunately, this did not work in practice according to the teachers since not
everyone uses or checks the system due to various reasons. This was as one of
the teachers put it: Many parents have had problems logging in and they can’t
log in LR on their phone. Since my students don’t have their own computer, I
don’t communicate with them in LR to any greater extent (10).

A frequently described problem is the security solution called Bankid, i.e., an
identification system that connects through to the users’ bank, which was
necessary to use in order to access the system. Here, the system is described
as hard to use and very secure: The parents are angry about LR (Bankid for
parents who don’t even have a computer at home). I do not have contact with
school leaders and colleagues in LR, this takes place through e-mail. Before
LR, [ used Fronter and the contact with the students on the platform has not
increased in connection to the change to LR, just the opposite so far (74) and
1t is too difficult to find LR on the web and to log on with their Bankid. All of
our parents do not have a Bankid or knowledge in Swedish, which makes it

difficult for them (51).

For the teachers, this means they must work with parallel systems in order to
maintain contact with their students and parents. Something that creates
frustration. Contacts with colleagues and parents are mainly handled through
e-mail: Since a logon is needed, with several clicks before you are in LR, it
feels easier to use e-mail, Further, e-mail is easier to use on your mobile or
your tablet than LR, which is very difficult (55), We have good rooms where
we share things, but we lack structure, because there are still things that we
do in Drive and in LR, which makes it all confusing (88) and I have used LR
for almost a year, but it started to take more and more time, so I tried to
redirect as much as possible to other platforms (90).
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As a side effect, the technical problems lead to increased contact with the
parents in other channels for some teachers: The contact with parents has
increased, but this is due to parents contacting the school in frustration over
how difficult LR is to use. The contact does not take place in LR (52).

Regarding collaboration, the implemented system LR has not been used for
collaboration to any larger extent. Instead, the teachers have kept their current
work practice, systems and tools in order to collaborate: / think that Google
Drive is what my colleagues and I use and which facilitates and helps us with
administration and collegial development (5).

The motive to maintain the use of other systems instead of the desired LMS
seems to be the lack of functionality in the new system as well as comfort in
using well-tested tools that have worked before. The teachers in the survey are
not prepared to abandon solutions that they know work in their teaching and in
their contacts with parents: Before LR, we already had a well-functioning blog
in Wordpress, which we continue to use to share information and provide
information about the students’ school day. Here, the possibility to inspire and
make things interesting is much greater (6).

Another recurring theme is the lack of information from school leaders to the
teachers in how the new LMS is supposed to be used in the collegium and in
fact, how it can be used to facilitate their work: I have not received any
indication that the platform was expected to be used for collaboration between
teachers. Not that I can remember (66).

Discussion
The purpose of this paper is to gain an understanding of how K-12 teachers in
a municipality perceived the implementation of an LMS and gain insight into
the possibilities and challenges they experienced as end users. Here, teachers
who have worked with the system on a day-to-day basis appear to see some
possibilities and many challenges with the new LMS. Overall, the hopes that
the system would provide a new platform for communication, information and
documentation do not appear to have been the result of the implementation.
However, for teachers, new systems create new training needs and take time
(cf. Hakansson Lindqvist, 2015; Olofsson, et al., 2015; Vrasidas, 2015).

While there appear to be many teachers who have not started to use the
system, there are experienced and knowledgeable teachers who are frustrated
over the lack of user-friendliness and usability and cannot be seen as barriers
(cf. Underwood & Dillon, 2011). These teachers already had found and
integrated system solutions to support their pedagogy through other systems
(cf. Sipild, 2014; Tondeur, Cooper & Newhouse, 2010). Overall, the system
characteristics appear to be far from teachers’ needs in regard to pedagogical
use. When implementing LR, the municipality appears to have overlooked the
need for a mapping of the existing pedagogical systems in use. It also appears
that the municipality may have underestimated teachers’ ICT skills and ability
to critically evaluate the system. Thus, the implementation of the LMS reflects
the many different levels of ICT skills among teachers, different levels of use
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and tools (Means, Toyama, Murphy, & Bakia, 2013; Schoonenboom, 2014). It
also appears that teachers had found ways to combine different systems for
different roles and supporting these roles. It is perhaps somewhat too
optimistic to expect one system can support all the many uses by teachers.
Further, the instability of the system has involved extra work for many
teachers (cf. Lochner et al., 2015).

Collaboration is difficult if there are several or unclear points of access to and
dissemination of information. It is difficult for teachers to speak in favor of a
system for communication with students and parents, while colleagues and
school leaders use an alternative system. It is also difficult to demand that
teachers disseminate information through LR if parents do not have access to
the system, but still have the need to access the information provided by the
teacher. Moreover, the municipality was not aware of the systems that already
were in place and in use and frequently used by teachers for pedagogical goals
and design, information to students and parents, and collaboration with
colleagues (cf. Cheok & Wong, 2015).

The municipality’s intentions of one overarching system became perhaps too
complex for certain teachers as users and too simplistic for other teachers.
This resulted in frustration in both groups, the system itself became a barrier
for these teachers to enter and initiate work. For the teachers at the other end,
the system became a barrier due to usability issues and frustration regarding
being provided with a system that did not provide the same level or better
usability compared to the previous systems without gaining efficient work
methods (cf. Penuel, 2006; Perrotta, 2013). This is an interesting finding as
this shows that many teachers are clearly ICT-competent and have the ability
to critically evaluate LR, based on previous use and experience. However, it
also supports the idea that many teachers also need time and professional
development to take on a new system (cf. Hakansson Lindqvist, 2015;
Olofsson, et al., 2015; Vrasidas, 2015).

Regarding collaboration, it appears that the goal of the implementation of
increased collaboration was not achieved, according to the teachers. The
teachers appear to have found alternative solutions outside the system for
contact with students, parents, teachers and school leaders. There appears to
be little support for the school leaders as key actors in supporting the
implementation of LR (cf.. Kampylis & Punie, 2013).

One additional question is of interest to explore. The work in schools as
organizations is complex. Thus, it is close at hand to expect that the demands
on one system for all of these teaching and learning activities, including
information, documentation, assessment, collaborative forums with teachers,
internal groups and external groups is perhaps an all too utopian an idea.
When implementing a system such as LR, it is perhaps necessary to build
upon systems that teachers already have chosen based on pedagogical
decisions and design and support this use in practice (cf. Cheok & Wong,
2015). This would include involving teachers, their ideas and thoughts for
system use to support and adapt systems. As in this case, one solution for all
teachers is perhaps a bit too optimistic; there is a different in practice between
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K and 12 and teachers’ needs. A ready system or product implemented from
top-down is perhaps the soundest financial solution for the municipality, but
as this case shows other approaches could have benefited the user experience.

Finally, in regard to lessons learned, it is important once again to stress the
importance of the initial mapping and study of teachers’ existing pedagogical
practices related to System Characteristics and Social Technology, Teacher
Needs and Usability as well as Social Aspects and Interaction before an LMS
is implemented. These aspects all appear to be key factors, according to the
perspectives of the teachers in this study, if their work with collaboration,
documentation and information is to be supported through the implementation
of an LMS.

Conclusion

The aim of this paper was to explore the implementation of an LMS in K12
schools in Sweden from the teacher perspective. While the findings are
specific for the case studied in the Swedish context, certain findings may be of
interest for K12 schools nationally and internationally. First, the
implementation, which involved one system for all users from K to 12,
appears not to have been able to provide support for specific needs in the
different schools’ levels. Secondly, the system was implemented according to
a top-down decision, which did not consider existing systems and solutions
that already were in place and working in teachers’ practice. Finally, the
technical characteristics in the system appear not to have offered opportunities
for different user levels, from novices to experts. In conclusion, the findings in
this paper are in line with previous research, stating that the implementation of
an LMS takes time, requires professional development and to be successful is
best based on needs from the teacher perspective.
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Abstract

This paper examines ICT use and access and students’ beliefs about ICT in
learning. The study focuses on schools in eastern Indonesia. Data used is in
the public domain (Analytical Capacity Development Partnership, 2015) and
was collected over 18 months using surveys and focus groups. Student data
(3,000+) was drawn from primary and lower secondary classes. Teams of
trained enumerators collected the data in a number of regencies (sub-
provinces). The broader data also considered the views of teachers, principals
and parents, although in this review only the voices of students are considered.
Student voice is often regarded as one that historically has not been
considered. Current research has shown the validity of student voice, which
here is loud and clear about changes needed to improve learning in
classrooms. This includes ICT access, quality of teachers and how teachers
use ICT. A shift in teacher mindset and quality is suggested as a way for
change to occur.

Introduction

This paper is based on data collected in an Analytical Capacity Development
Partnership (2015) Project that evaluated information communication
technologies (ICT) use in Education. The data analysis seeks to fill a research
gap in understanding how ICT is used in Indonesian schools, including
frequency of use, student attitude towards learning and ICT, and the nature of
activities undertaken using ICT. Students in primary and lower secondary
classes participated in two data collection activities: a paper-based survey and
focus group discussions based on clarifying issues of interest identified in
surveys. The research used a mixed methodology, where the data collected
from the survey was both closed (qualitative) and open response
(quantitative). Focus group discussion (FGD) questions were developed from
analysis of survey responses. The sample size was approximately 3,000
students. Survey data were analysed using a data collation tool designed by
Universitas Kristen Satya Wacana (Open Source) and SPSS (IBM), while text
analysis was completed using Leximancer (University of Queensland).

The research questions investigated using the data were:

RQ1: What are the attitudes of students towards ICT use and learning?
RQ2: What does use of and access to ICT look like in schools?

RQ3: How do students view the changes required to improve use of and
access to ICT in schools?
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The Literature About Learning and Teaching with ICT

Research in ICT generally supports the notion that ICT has the potential to
allow teachers to develop different teaching approaches, which in turn are
reflected in pedagogical changes. In work by Hunt (2007), it was noted that
certain pedagogical advantages exist for students when ICT use is included in
classroom programs and practices. These include:

* Access to information, people, places and events

* Opportunity to make thinking visible to oneself and others
¢ Collaboration opportunities that can enhance understanding
* A desire to continue learning: life long learning.

There is also some emerging evidence in the Programme for International
Student Assessment (PISA) suggesting that students who use computers at
school, as well as at home, are more successful on PISA (OECD, 2011). The
benefits of incorporating technologies into teaching and learning in Indonesian
schools has been recognised for some time. In 2002, Yuhetty argued for the
integration of technologies into school education in order to build the
international competitiveness of the nation. This notion of competitiveness
within and beyond Indonesia is a recurring theme in schools noted in
conversations held with Indonesian teachers, students and parents.
(Palekahelu, Hunt & Thrupp, 2016). In 2014, the debate about integration into
the curriculum continued, with schools expected to formally integrate ICT
across the curriculum. Use of the Internet in certain ways can encourage
teaching approaches such as inquiry-based or problem-based learning,
collaborative learning, personalised learning, self-directed learning, project
based learning and problem solving (Harasim, 2012; Laurillard, 2012). Whilst
this literature focuses heavily on teachers and ICT use, it has been noted that
teachers who do not use or encourage the use of ICT risk creating a
disadvantage for students. Key ideas coming through in the literature thus far
point to advantages through the use of a range of technologies (and
disadvantages when use of ICT is prohibited or discouraged). In considering
the use of ICT, this analysis seeks also to investigate and understand the ways
in which students use ICT.

The Literature About Student Voice and Use of ICT

This analysis is about students and their learning with ICT, and it thus was
necessary to explore the literature around student voice: why is the data
collected from students more relevant, or as relevant, as that derived from
teachers and principals? Historically, findings about children and their access
to and use of ICT, and specifically ICT for learning, have been based on data
collected from parents, teachers (Primrose, 2003) and commentators in the
field (Prensky, 2002). Limited research has produced findings from data
provided by children. This approach to data collection is known as giving
voice to children and students, student voice (Thrupp, 2008). It has been
reasoned by researchers that children are unable to contribute valid data.
Fromme (2003), however, argued for the need to see childhood as based in a
social and cultural milieu. Consequently, to understand ICT as an element of

44



ICICTE 2017 Proceedings

this social and cultural milieu, it must be acknowledged that the children are
the experts (Fromme, 2003). Data collected from children using techniques
that acknowledge that children provide relevant and valid information
(Appleton, Hunt, Heldsinger & Thrupp, 2006; Downes, 1999; Fromme, 2003;
Mojica-Casey, 2015; Somekh et al., 2002; Thrupp, 2008) is important. Jervis
(2003) and Somekh et al. (2002) used drawings and concept mapping.
Moreland and Cowie (2003) and Appleton et al. (2006) used cameras for data
collection about children’s ideas about technology. This technique was
supported by interviews in studies by Thrupp (2008) and Mojica-Casey
(2014), who used student voice to collect data about access to and use of ICT
for learning. These techniques acknowledge the distinctiveness of gathering
consistent and clear data from children and the need to capture the “social,
cultural, situational and contextual” reality of children (Stake, 2005, p. 452)

The following research questions, focused on student voice, were investigated.

RQ1: What are the attitudes of students towards ICT use and learning?
RQ2: What does use of and access to ICT look like in schools?

RQ3: How do students view the changes required to improve use of and
access to ICT in schools?

The Methodology

The research used a mixed methodology, where the data collected from the
survey was both closed (surveys that included open and closed response
questions) and open (using focus groups). The methodology was designed by
two experienced researchers from Australia (with research experience in
Indonesia) and validated by Indonesian counterparts. Language discrepancies
formed a large part of this validation. The focus group discussion (FGD)
questions were developed from an analysis of the survey responses, with
FGDs conducted in a subset of the total school sample. A sample of 220
schools was comprised of schools that represented primary and lower
secondary, with further sampling representing schools in urban, peri-urban
areas and remote areas. A further requirement was that the schools sampled
include private schools and others operated by charitable foundations. All
surveys and focus groups were conducted in the national language. A rigorous
validation process was followed to develop age appropriate instruments, using
Indonesian teachers and researchers. Research ethics approval was not
required as this paper used data from the public domain. Further, ethics is not
a requirement for research in Indonesia.

The Data Collected and Analysed

The data collected fell into six broad areas: demographics; access and use of
ICT at school; capability and attitude towards ICT use and school; other ICT
use (at home); where computers are used and frequency of use; and “what do I
wish for to improve my ICT skills and learning?”

1. Demographics: Stories in the Data (n=3,128)

Students in the survey ranged in age from 7 to 16. By class, students were
drawn from Class 4 to 9 (primary and lower secondary, or Middle Phase of
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Learning), whilst by gender there were 1,675 females and 1,453 males,
relatively balanced in terms of gender representation.

2. Access to and Use of ICT at School: The Stories Told

The stories in these data are not particularly encouraging. Access to laptops
and computers at school is low, a story similarly repeated when examining
data about the use of digital cameras, text messaging and the Internet. This is
not surprising in a nation that remains dependent on foreign aid for areas
including health, education, infrastructure and good governance.

Table 1
Access to and Use of ICT at School

* 72.1% stated that they did not use ICT at school.
e 85% never used a laptop at school.
* 93% never used a digital camera at school.

*  90% did not use text messaging for learning at school and 2.4% used text
messaging for learning on a daily basis.

*  73% did not use the Internet at school, 7.5% used the Internet 2-3 times a week
and 3.9% used the Internet one or more times each day.

3. Stories About Capability and Attitude Towards ICT and School
Despite the many challenges of access to ICT, students remain very positive
about using ICT for learning and school generally. Responses to questions in
this field indicated a strong positivity towards using ICT and learning at
school. Some open responses stand in contrast to the earlier questions: while
students could clearly identify benefits of using ICT, they also identified
numerous barriers or challenges.

When asked if the teacher used a range of ICT in class, 82% of students either
agreed or strongly agreed. When asked if Using ICT at school helps students
learn more, 85% of students either agreed or strongly agreed. In focus groups,
students were quite negative about the quality of teachers’ use of ICT and
suggested that better teacher preparation to use ICT would create better
learning for them.

Table 2
Attitude Towards Using ICT and Towards School

* 83.3% Strongly Agree or Agree that they enjoy using ICT for learning and 7.8%
stated they have no ICT access.

*  96.0% Strongly Agree or Agree that they like being at school.
* 96.1% Strongly Agree and Agree that they learned a lot of new things at school.

When asked further about how ICT was used at school, most students reported
that they [students] did not use ICT at school, using such comments as: never,
because we have no electricity, we cannot learn with ICT, or at school there
was no means of ICT. A small number of students reported using ICT such as
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Internet, SMS on hand-phones (smart phones) and accessing the Internet using
phones and modems.

Asked about learning at school, students reported a lack of access to ICT,
together with a range of negatives: no ICT ever; no electricity; no ICT
teacher; lots of damaged computers that do not work. On a more positive tone,
a smaller number of students suggested that ICT: increased knowledge, made
learning easier and faster; in order to be smart; clearer and easier to
understand,; and can complete the teacher tasks quickly.

This map (Figure 1) illustrates the connections between one concept
(Information) and the many other ideas offered as responses, including
learning, knowledge, faster, study, science and insight

computers;
equipment; Internet;
technology
IC1

[ faster; casily;
Information 1 fun; better
quickly;

Figure 1. Map of ideas associated with the concept of Information.

knowled g
leaming; msaght;
learming: study;
understand;

When quizzed about the challenges of using ICT at school, as noted
elsewhere, common challenges identified included: absence of ICT, restricted
access to ICT, no electricity; no ICT teachers, no computers or damaged
computers,; no laboratories, and lack of Internet. It was noted in focus groups
with teachers that if Internet access was not available, there was no point in
using computers. Computers were associated here with online activity only.

4. ICT Use at Home: A Story of Differences

Data here suggests, as noted elsewhere, that students’ access to ICT at home is
richer than at school. Students have elsewhere suggested (in FGD and
interviews) that these phones provide Internet access. The high ownership of
personal phones, together with their relatively low cost, might be considered
in developing a way forward. The high ownership of televisions at home also
suggests that this might be way to reach informal learning at home.

Table 3
ICT Used at Home

*  62% indicated that they had their own mobile.
* 23.1% indicated that they had Internet access at home.
* 84.2% indicated that they had a television at home.

® 26.5% indicated access to a gaming machine at home.
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In an open response question probing other ICT available at home, mention
and frequency are illustrated in Table 4.

Table 4
ICT Mentioned and Frequency of Mention
ICT Mentioned Percentage of Mentions/Cohort
Laptop 32.86
DVD 22.76
Radio 14.99
Tablet computer 12.78
Computer 12.75
Digital camera 10.39
Printer 8.88
Smartphone or HP 8.05
Modem 4.66
Parabola (satellite dish) 3.83

5. Stories About Location and Frequency of ICT Use

As shown in Table 5 below, schools are not rich in opportunity to use ICT. As
has been noted in other educational jurisdictions, the home often provides
richer opportunities to access a range of ICT.

Table 5
Frequency and Location of ICT Use

* 70.6% never used a computer in the classroom and 10.4% used a computer one or
more times a day.

*  74.5% never used a computer in a school lab and 13.2% used a lab once a week.
* 77.7% never used a computer in a school library.

* 31.8% used a computer at home one or more times a day and 9.4% used a
computer at home 2-3 times a week.

®* 67.9% never used a computer in an Internet shop or public space.

6. Capability in Using ICT

Data here indicates that 52.9% of students reported that they were very
capable or capable in the use of ICT. This must be viewed against other data
that suggests experiences with ICT are often not available. However, when
considered against the data from other questions, this may explain responses
about capability, that is, the home is where the capacity is built. This sits
comfortably with the PISA suggestion that a home-school ICT environment
can produce better results in the PISA testing (OECD, 2011). When asked
explicitly about capability in using, students responded as shown in Table 6.
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Table 6
Capability in Using ICT

Percentage
I do not like using ICT 2.9
Not at all capable 43.8
Capable 41.6
Very capable 11.7
Total 100.00

7. A Wish List to Improve ICT Use and Access: Stories from the Mouths
of Students

Data collected here were via open responses. Analysis of the data fell into

three broad categories: additional ICT students would like; why students

would like a particular piece/s of ICT; and what they would do with it.

The map below illustrates one theme presented and ideas associated with the
idea of Laptop.

need: order.
sanart; search;

;umlkuln}a stand; . Y Internet; tablets;

v kedge; access Laptop »| computers: network;
ml-mmlmu.c--mpk!c handphone
tasks; lessons; casier ’

Figure 2. Map of ideas associated with Laptop.

Ideas commonly proffered by students relate to capacity to learn, nature of
learning and content of learning, including:

* Computers make it easier to have lessons in the classroom.
* HP [hand phone], to calculate the multiplication / division.
* Email, computer, tablet, camera, Internet, SMS because I love to learn.

* Computers because it is very easy to learn; because it (computer)
makes me smart.

*  Our school needs a computer so that we can be smart.
* Never use HP (hand phone) as teacher forbid.

* [ want schools to have electricity, computers, photocopiers, Internet;
computer, to search for the task and learn about ICT.
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What Did the Data Tell with Regards to the Research Questions?

RQ1: What are the attitudes of students towards ICT use and learning?
Students show a remarkably positive attitude towards ICT and learning at
school. This is regardless of the absence in many instances of access to ICT at
school. From the focus group data, students suggested that ICT could assist in
better learning: making them smarter and more knowledgeable and more
competitive nationally and globally. In FGDs with parents, the notion of
international competitiveness was also raised. Students willingly proffered
ideas as to how ICT access and use could be improved: increased access to
working computers and labs, trained ICT teachers, enhanced infrastructure
(power, networks and Internet) and less reliance on lessons taught from a book
with little or no hands-on components.

RQ2: What does use of and access to ICT look like in schools? Use and access
to ICT needs to significantly improve to meet the aspirations of students (and
teachers and parents): most students surveyed have little or no access to
computers, laptops or tablets. From observations in classrooms and in
interviews and focus groups with students, it appears teachers are not well
prepared to teach using ICT and rely heavily on the use of textbooks (a
substitute for hardware). Use of textbooks is common in all subjects, and it has
been frequently observed that science classes are conducted in rooms with no
scientific apparatus but a shelf full of aged books. In one vocational school,
students were taught plumbing from textbooks with no hands-on experiences.

Understanding of ICT and its uses, including how computers function and
Microsoft Office suite can be used, are completed in a rote manner and with a
textbook focus. It could not be anything else when hardware is virtually non-
existent. The Internet is not widely accessible. Yet, students are clear that it
can help them to achieve better learning outcomes: communicating with
teachers and peers, accessing current information not available in textbooks,
and providing a level playing field with learners elsewhere. Use of computers
at home by students is significant and suggests that programs such as Bring
Your Own Device (BYOD) might work, although the notion of a device needs
to be clarified and might mean a hand-phone or similar.

RQ3: How do students view the changes required to improve use of and
access to ICT in schools? Many students (62%) have their own mobile
phones, which might be seen as a substitute for computers in a BYOD
program. Students told of quite limited use of the Internet and Messaging
using these devices. Ideas commonly proffered by students to improve ICT in
learning strongly suggested improved access to hardware and infrastructure. In
support of this, students articulated a compelling range of reasons for
developing programs that better access would lead to, including: (a) because it
(computer) makes me smart; (b) I hope there is electricity and computers in
order to learn; (¢) computer so that I can know the news /information from
abroad that relates to a lesson; (d) I want to learn to use a computer because I
want to go forward like others; and (e) computers, as easy to write and
increase of my knowledge. Although students do not have significant
experience with ICT at school, they appear acutely aware of the benefits and
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uses possible. They appear to have a view of ICT (and computers) that shows
they are not shielded from the outside world.

Discussion

What We Know

Students have spoken and described a picture of what is happening in learning
at school and what could happen to learning at school. There have been both
positive and negative stories, and this section endeavours to describe a way
forward to allow students to have learning opportunities that are maximised
through the use of ICT. Students have suggested that learning from books is
limiting. Whilst this is an artefact of limited access to ICT hardware,
recognition should be given to different learning styles: book learning is
typically auditory/didactic, whilst ICT and computers thrive on visual/spatial
activity. This will require a pedagogical shift for teachers, but it has been
shown in other education systems that such a shift can be used to grow
learning outcomes. Teacher education institutions will need to be at the
forefront of this, with support from education authorities.

The Future

Better access to ICT and access to a broader range of ICT is a requirement
evident in the responses of these students. The challenge is to frame a
response that includes funding. How can a response to this be framed and
funded? What are the competing priorities for the funding bodies? Is education
seen as an investment in national economy and competiveness? Students (and
teachers and parents) suggested improved access to a range of hardware and
infrastructure (computing devices, electricity, and communications access
including the Internet). With the advent of such hardware as Telco in a Box
(Cosseboom, 2014) and small, inexpensive solar Power Banks, a solution may
not be so distant. Some schools had been entrepreneurial in their acquisition of
ICT hardware and infrastructure. These should be identified and robust case
studies of ‘what works’ shared widely. Most of this is applicable to the
broader context of learning in eastern Indonesia. To achieve a sustainable
pedagogical shift, ICT leaders will need to be developed in schools; this might
require that an ICT Competency Framework be developed, possibly based
around Puentedura’s SAMR (2014) model of ICT adoption. This suggestion is
a response to the students’ notions of the quality of ICT teachers in schools.
To build on student enthusiasm for learning and a desire to be ‘smart,” or to
achieve any or all the above, ICT budgets and ICT plans will need to be
developed and implemented. These small ideas are a package that together can
make a difference. There is a plethora of research in both developed and
developing countries to show that these notions can make a difference. If the
education sector improves, it follows that other government infrastructure
sectors will follow: health, roads, water, electricity etc. An investment in
tomorrow’s citizens pays dividends for individuals and the nation.

51



ICICTE 2017 Proceedings

References

Analytical and Capacity Development Partnership (ACDP). (2015).
Evaluation of ICT in Papua Province (ACDP-045). Data accessed from:
http://fti.uksw.edu/ictpapua/index.php

Appleton, K., Hunt, J., Heldsinger, D., & Thrupp, R. (2006). Information
communication technologies uptake and usage by primary-aged
students. Queensland: Central Queensland University.

Cosseboom, L. (2014, September 2). Telco in a box. TechinAsia. Retrieved
from https://www.techinasia.com/us-startup-disrupting-indonesian-
telecommunication-industry-in-rural-areas-like-papua/

Downes, T. (1999). Playing with computing technologies in the home.
Education and Information Technologies, 4, 65-79.

Fromme, J. (2003). Computer games as a part of children’s culture.
International Journal of Computer Game Research, 3(1), 1-20.

Harasim, L. (2012). Learning theory and online technologies. New York, NY:
Routledge.

Hunt, J. (2007). ICT-mediated science inquiry: The Remote Access
Microscopy Project (RAMP), Australian Educational Computing, 22(1),
26-33.

Jervis, A. (2003). Children’s thinking about computers. Proceedings of the
British Educational Research Association Conference. Edinburgh,
United Kingdom: Heriot-Watt University.

Laurillard, D. (2012). Teaching as a design science: Building pedagogical
patterns for learning and technology. Abingdon, UK: Routledge.

Moreland, J., & Cowie, B. (2003, July). The picture this project: Young
children photographing science and technology. Proceedings of the
Thirty-fifth ASERA. Armidale, New South Wales, Australia.

Mojica-Casey, M. (2014). An exploration of student online experiences during
mathematics class in the middle school. (Unpublished doctoral
dissertation) Central Queensland University, Queensland, Australia.

OECD (2011). PISA 2009 Results: Students On Line. Digital Technologies
and Performance (Volume VI). Paris France: OECD

Palekahelu, D. T., Hunt, J., & Thrupp, R. (2016). ICT use by schools in Kota
Salatiga. In L. Morris, & C. Tsolakidis (Eds.), Proceedings of the 2015
International Conference on ICT in Education (pp. 367-376). Rhodes,
Greece.

Prensky, M. (2007). How to teach with technology: Keeping both teachers and
students comfortable in an era of exponential change. Emerging
Technologies for Learning, 2, 40-46.

Primrose, J. (2003). 2001 Census: Computer and Internet use. (Census paper
No 03/03). Retrieved from
http://search.abs.gov.au/s/search.html?query=2935.0&collection=abs&for
m=simple&profile=_default preview

Puentedura, R. R. (2014). SAMR in the classroom. Retrieved from
http://www.hippasus.com/rrpweblog/archives/2014/08/27/SAMRInThe
Classroom.pdf

Somekh, B., Lewin, C., Mavers, D., Fisher, T., Harrison, C., Haw, K.,
...Scrimshaw (2002). ImpaCT2: Pupils’ and teachers’ perceptions of
ICT in the home, school and community. Coventry, UK: BECTA.

52



ICICTE 2017 Proceedings

Stake, R. (2005). Qualitative case studies. In N. Denzin & Y. Lincoln (Eds.),
The Sage handbook of qualitative research (pp. 443-461). Thousand
Oaks, CA: Sage Publications.

Thrupp, R. (2008). Social groups and information communication
technologies: Exploring primary-aged learners’ identities (Unpublished
thesis). Central Queensland University, Queensland, Australia.

Yuhetty, H. (2002). ICT in Indonesia. Retrieved from
https://pdfs.semanticscholar.org/4eff/2e21decedea72b87alc186dae9all
ac9ee39.pdf

Data for this research (Analytical and Capacity Development Partnership,
2015) is in the Public Domain and is derived from a project funded by
European Union, Asian Development Bank and Australian Aid and managed
by Cambridge Education on behalf of the Education Sector: Analytical
Capacity Development Partnership (Indonesia). The Australian Council for
Educational Research, the University of the Sunshine Coast and Universitas
Kristen Satya Wacana provided services for instrument design and validation,
data collection and collation, data analysis and report preparation.

Author Details
Angela Atik Setiyanti
angela.setiyanti@staff.uksw.edu

John Hunt
johnhunt49@optusnet.com.au

Back to the contents

53



ICICTE 2017 Proceedings

TOWARDS MEASURING TPACK IN INDONESIAN
ELEMENTARY PRE-SERVICE TEACHERS

Angela Atik Setiyanti
Universitas Kristen Satya Wacana
Indonesia

John Hunt
ICT for Learning Consultant
Australia

Abstract

Technological and Pedagogical Content Knowledge (TPACK) has, in recent
years, been the focus of considerable research, particularly in subject specific
domains. This paper explores the ideas of TPACK and its relationship to
Indonesian elementary pre-service teachers. Links are drawn between Hunt’s
(2015) use of graphic organisers to explore teaching practices, curriculum
connectedness, attributes of the teacher and use of ICT artifacts and a
theoretical planning tool, TRIM, the Technological Reflective Integration
Matrix (Setiyanti & Hunt, 2016). The outcomes outlined here are preliminary,
but encourage the researchers to improve the TRIM model as a way to capture
a broader picture of TPACK in a domain not well researched -- elementary
pre-service teachers.

Introduction

Considerable attention has been given in recent times to the notion of
Technological and Pedagogical Content Knowledge (TPACK). Whilst this lies
in the ideas of Mishra and Koehler (2006), its origins are much earlier in the
work of Shulman (1986, 1987), Pedagogical Content Knowledge (PCK) and
Pedagogical Reasoning and Action (PRA). Recent attention (Koehler, Shin, &
Mishra, 2012; Harris, Grandgenett & Hofer, 2010; Abbitt, 2011) has focused
on exploring the TPACK capacity of teachers and pre-service teachers, most
frequently in subject specific domains. This paper is focused on TPACK and
elementary teachers who are required to have a much wider Content
Knowledge (CK).

In 2015, Hunt used graphic organisers to determine the ideas and beliefs held
by pre-service teachers around perceptions held of ICT teachers. This led to a
framework based on: first, teaching practices: Pedagogical Knowledge (PK);
second, curriculum connectedness: (Pedagogical Knowledge (PK) and
Content Knowledge (CK)); third, attributes of the teacher and use of ICT
artifacts: Technological Knowledge (TK) and Technological Content
Knowledge (TCK). The framework of this earlier work (Hunt, 2015) is
combined with Hunt’s theoretical planning tool, TRIM, the Technological
Reflective Integration Matrix. This is another graphic organiser designed to
focus on the integration of technology in learning and reflection on teaching
practices. TRIM was developed in October 2010, but has not been published.
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It is investigated here with a cohort of 35 Indonesian pre-service elementary
teachers in their fourth year to identify its potential to ‘measure’ TPACK in
elementary pre-service teachers. Whilst the outcomes are preliminary, they
provide encouragement to the researchers to focus on how to improve the
TRIM model as a means to capturing a broader picture of Pedagogical
Knowledge (PK), Content Knowledge (CK) and Technological Knowledge
(TK). This is important for academic staff that need this information to build
and deliver courses based on known needs, in this instance, the development
of Content Knowledge, which is problematic for elementary teachers.

Literature

The Technological Pedagogical and Content Knowledge (TPACK) framework
derives from Shulman's (1986) idea of pedagogical content knowledge (PCK),
the integration of Pedagogical Knowledge (PK) and Content Knowledge
(CK). In using TPACK in planning and thinking, teachers bring together
knowledge of subject matter, what is good for learning, and technology (ICT).
The framework also relies on Shulman’s Pedagogical Reasoning and Action
(PRA) work (1987). Content Knowledge (CK) is the knowledge of subject
matter, whilst Pedagogical Knowledge (PK) is about knowledge of the
processes or methods of teaching. TPACK (Mishra & Koehler, 2006) has
added a further dimension to the work of Shulman, resulting in a broader set
of knowledges that are integrated. Diagram 1 illustrates this notion.

Ternoleg <o
Pecagogu s Contern
Kraowiedge o
(TPACK)

Diagram 1. The TPACK matrix.
(Image source: http://tpack.org)

A wide range of researchers has tried to measure TPACK (Koehler et al.,
2012; Harris et al., 2010; Abbitt, 2011). Expert teachers are now considered
those who can bring together knowledge of subject matter, what is good for
learning, and technology (TTF, n. d.).
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Researchers have used a range of strategies to determine TPACK capability,
most often with pre-service teachers; the types of approaches used have
included:

¢ Semi-structured interviews (Harris, et al., 2010; Niess, 2006)
* Analysis of teachers’ lesson plans using a rubric (Harris, et al., 2010)

* Questionnaires, open-ended responses from open questions (So &
Kim, 2009)

¢ Self-report surveys (Schmidt et al., 2009)
* Observation protocols (Harris, et al.,2010)
* Graphic organisers (Hunt, 2015; Relmasira, Thrupp, & Hunt, 2016)

This research has particular interest in exploring the TPACK of elementary
teachers, whereas previous research has tended to focus on subject specific
instances with pre-service secondary teachers in mathematics, science,
languages and social history. Knowing the TPACK of pre-service teachers
enables courses to be developed in areas of need, placing tertiary educators in
a better position to respond to areas of perceived weakness. In pondering the
use of self-reporting surveys, an example of such a device attempting to
‘measure’ Content Knowledge is shown (Table 1): the researchers are not
confident that these four questions alone can address the domain of CK. This
is a reflection of concerns about closed questions.

Table 1
Typical Self-Reporting Survey Questions about Content Knowledge

CK1 I have sufficient knowledge about my teaching subject.

CK2 I can think about the content of my teaching subject like a subject matter
expert.

CK3 I am able to gain deeper understanding of the content of my teaching subject
on my own.

CK4 I am confident about teaching the subject matter.

Note: Adapted from “Surveying In-service Preschool Teachers' Technological
Pedagogical Content Knowledge” by J. C. Liang, C. S. Chai, J. H. L. Koh, C. J. Yang, &
C. -C. Tsai, 2013, Australasian Journal of Educational Technology, 29(4), 586.

Elementary teachers require a different set of knowledges, particularly in the
domains of CK, PCK and TCK. This requires different strategies to produce a
rounded view of TPACK. The researchers have been encouraged by the
development of a rubric (Harris et al., 2010) to analyse teacher TPACK,
together with the work of Hunt (2015) and Relmasira et al. (2016) in using
graphic organisers. This decision is based on belief (that is to be tested) that a
single tool cannot identify the breadth of TPACK capability: a solution is
thought to lie in combining the rubric (modified and presented as a TRIM
(Hunt, 2010, unpublished) and graphic organisers (Draw a teacher/classroom,
Hunt, 2015; Relmasira et al., 2016).
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Research Questions

RQ 1: Can elementary pre-service teacher TPACK be measured more
effectively using a blend of tools as opposed to a singular survey?

RQ 2: How effective are graphic organisers and rubrics in identifying the
seven domains of TPACK?

Methodology and Data Collection Instruments

This research uses a mixed methodology and is both qualitative and
quantitative. Data were collected during a 90 minute Master Class with pre-
service elementary teachers, using pencil and paper activities and an online
environment. The instruments are research based and included analysis of
teachers’ lesson plans (Harris et al., 2010; Niess, 2006), open-ended responses
from open questions (So & Kim, 2009) and graphic organisers (Hunt, 2015;
Relmasira et al., 2016).

Participants were given four tasks to complete. The first required them to draw
a picture of a classroom they would like to have, showing this from a bird’s
eye view. The second task asked them to use an online tool (TodaysMeet) to
describe what a contemporary teacher looks like, sounds like and feels like.
Third, they were asked to enter another TodaysMeet Room to identify the
tools used by contemporary teachers. Fourth, they were walked through how
to use a Technological Reflection Integration Matrix (TRIM) and to design a
lesson plan using this model. The TRIM is at the heart of the Master Class and
is described here in its original and unpublished form (October, 2010). See
Table 2.

Table 2

What is a TRIM?
Setiyanti &Hunt, 2016

A TRIM ...
* is a form of graphic organiser.
* is avisual representation. In this instance, the visual consists of a matrix (the
trim organizer) and words that tell the story.
* helps to organise thinking, in this situation, thinking about ICT Integration.
* has four organisers --
1. The Task: open-ended questions are best.
2. The Technologies: what is available?
3. The Pedagogies: class organization, use of collaborative and
cooperative activities, embedded Higher Order Thinking.
4. The Advantages for Learners: Is it - inclusive, accessible, connected,
rich in intellectual quality, and does it recognise difference?

The matrix encourages teachers to reflect on the quality of ICT integration in a lesson
or unit.

An example of a TRIM completed by a participant is shown in Table 3.
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Table 3
A Sample of a Completed TRIM From a Participant in the Master Class

The Task How can we make crafts using natural materials? (CK, PK)
LCD projector (TK, PK)

The Technology Speakers (TK, PK)

proposed

computer and Internet (access to information) (TK)

Small group research (collaboration and cooperation) (PK)

The Pedagogies | Groups reporting back to class and sharing (PK)

to be employed | Knowledge construction (PK mediated through PK, PCK, TK and
TCK

Shared knowledge (PK)
Relevant and connected curriculum (CK)
Rich in intellectual quality (PK)

The Advantages
for learners

This matrix is not dissimilar in form to the rubric of Harris et al., (2010). It
differs in that it seeks to identify the TPACK dimensions in each row of the
TRIM Matrix, shown by the annotations attached.

Data Collected and Analysed
Task 1 (n=35): Draw a picture of a classroom from a bird’s eye view.

In response to this task, 35 students submitted drawings of an ideal classroom
layout. Of these, 27 reflected traditional classroom designs that might be
termed teacher-centric: the teacher was placed at the centre or front of the
class, and desks/seating were arranged in rows or as a half-moon (semi
circular). The remaining eight showed a rather contemporary view where
desks were arranged in clusters of four to six and randomly placed around the
classroom. Some respondents suggested spaces be made for computer use or
practicing presentations.
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Diagram 2: A contemporary classroom (first) and a traditional classroom
(second).

This activity probed PK in particular and could be used by teacher educators
to focus on classroom organization and thinking/sitting behind different ways
of organizing a classroom to maximize learning. Aspects of TK and TPK were
evident in the students’ pictures where space was allocated for computer use.
In both images, the teacher (guru) is placed at the front of the class; the
differences lie in class organization and the tools of teaching. Both have
placed an emphasis on the use of LCD (data projector).

Task 2 (n=35): Using TodaysMeet, describe what a contemporary teacher
looks like, sounds like and feels like.

Common responses to this task included notions such as: friendly, good, fun,
open minded, understanding, delivering learning, feelings (empathy) for
students, always there and supportive. This activity provided a further insight
into PK, particularly ideas such as supportive, friendly, open minded and
understanding.

- W T e ] " Iend‘y [l[]ks
SdetS====d

teacher

Diagram 3: Word cloud of common responses to Task 2.
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Task 3 (n=35): In TodaysMeet, identify the tools used by contemporary
teachers.

In response to this task respondents offered ideas such as: media (YouTube),
creativity, hands on materials, real data, thoroughness, visual materials/aids,
books, stories, cooperation, experiments, attractive animations, technologies,
the environment, new and modern tools such as computer and the Internet,
videos to elicit student thinking, and LCD (data projector). This task and its
analysis added to understanding of TK, TCK and PK.

TodaysMeet

iceteach3

Listen

Bagaimana saudara merasa nyaman. tertarik
dan konsentral penuh dalam pembelajaran
analisis data

Practicum tools
some think help know and understand

good teacher works with video to elicit the
student thinking

tools according to materials like ( map , parts
of body , etc)

Marker, a pen, an laboratory apparatus,
andsome games for learning media

Diagram 4: Screenshot of the conversation thread related to the above task.

Task 4 (n=35): Develop a Technological Reflection Integration Matrix
(TRIM).

The matrices developed started with a TASK description, a question to ask, a
topic to discuss or a research problem to investigate. Some students focused
on topics close to their studies, including: Why does the curriculum change so
often? What are good strategies to improve your English? Why do we have to
shower twice a day? What does nationalism mean to Indonesians? What are
your aspirations and Why do we need to go to school? to How can we remove
corruption from Indonesia? These ideas are relevant contexts for the students
and give an insight into their Content Knowledge (CK), or a desire to enhance
their CK. More importantly, they show open-ended questions likely to
stimulate Higher Order Thinking (PK). This relevance to the students’ lives is
also indicative of a curriculum connectedness and context for learning. The
open nature of the tasks suggested is also inclusive and encourages all students
to participate and have a voice.

The use of technology integration (TK, TCK) was also canvassed in the

second row of the matrix and drew such ideas as: use a computer, use the
Internet, use video clips for learning (most referenced), make voice recordings,
show pictures and lessons using an LCD (data projector), use a national
database of teaching plans, and use Hand Phones (HP) to communicate and
find information The range of ideas proffered, whilst not as wide as perhaps in
a developed nation, shows an understanding of what is available in schools.
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The third row of the TRIM sought ideas mainly around Pedagogical
Knowledge (PK) and included ideas such as: small group discussion in a
practice or quiet space in the classroom (most common idea); develop a group
paper/presentation, group analysis and discussion of video clips; working in
groups to share ideas, working and thinking together; having group sharing
sessions; problem based learning; collaborative and cooperative learning.
Working in small groups was most common in the TRIMs analysed, followed
by collaboration and problem based learning. The final stage of TRIM asks
students to identify Pedagogical Advantages (PK, CK) for learners. When
examined as part of the broader TRIM matrix, it is possible to make links to
the domains of the TPACK framework (as illustrated in Table 3). Responses
included:

* Growing and sharing knowledge about an idea.

* Students work on areas of interest to them.

* Students understand better when working together in groups.
* Teamwork leads to deeper understanding.

* Students improve social skills when working in a group.

* Students construct (facts) though knowledge sharing.

¢ Students develop deeper thinking.

* In groups, they can share the technology available.

Discussion

The use of these four tasks has provided an insight into the TPACK of the
cohort of elementary pre-service teachers who participated. If the teacher
educators at the university were to examine artifacts such as these, it would
provide direction for the re-development of Pedagogy and Curriculum courses
taught. An analysis of these artifacts, a result of a quick 90-minute workshop,
shows where minds need to be re-focused. A simple graphic of a classroom
provides information about classroom design and layout; questions about the
qualities of teachers tells about the self-perceived qualities required of
teachers; and the question about the tools teachers use indicate notions of
teachers who are seeking to teach as they were taught and those who seek to
make a pedagogical difference.

In considering the four tasks given, the matrix in Table 4 shows how each task
has contributed to understanding TPACK.
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Table 4

Matrix lllustrating the Visible Aspects of TPACK in Each Row of TRIM

The Task The information in this section provides an
insight into participants understanding of content
(CK) and context. When examined further, it is
possible to identify aspects of higher order
thinking (PK and PCK).

The Technology Whilst this is limited by the context of the
classroom (Indonesia), elements of TK and TCK
are evidenced.

The Pedagogy This row provides examples of PK, PCK, and
TPK.

The (Pedagogical) Advantage for | These tasks enable learners to: share knowledge,

Learners work with a connected and relevant curriculum,
and complete tasks that are challenging and rich
in intellectual quality

Note: The claims above are dependent on (a) the quality of the task (b) access to a range
of technologies and (c) the use of collaborative and cooperative classroom strategies.
These are a part of an ongoing learning process for students.

In the next paragraphs, the research questions are discussed.

RQ 1: Can elementary teacher and pre-service teacher TPACK be more
effectively measured using a blend of tools? The use of these four tasks has
provided a measure of pre-service teacher TPACK. Singularly, they do not
provide a rich view. Understanding prior knowledge and beliefs is important,
for both pre- and in- service teachers. However, knowing a TPACK profile
alone does not change practice but it can inform measures to be taken to move
forward from past practices. Knowing what they (students) already know or
bring to the party underpins constructivist practice.

RQ 2: How effective are graphic organisers and rubrics in identifying the
seven domains of TPACK? The domains of TPACK can be seen in most of the
samples provided, although the balance is rather erratic. Many students are
using traditional classroom organization and do not make explicit the use of
collaborative and cooperative strategies. Technology use is limited, and an
artifact of the general situation in many Indonesian schools and educational
institutions. Having said there, it has been observed in other studies by the
researchers that this is an area that is improving rapidly. TRIM is a tool for
reflection on practice, and it might be expected that, over time, a better
balance will be evident across the four themes of TRIM.
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FROM BOOK CULTURE TO DIGITAL CULTURE —
CHALLENGES POSED BY ICT TO YOUNG ARAB
READERS

Zuhaira Najjar and Roseland Da'eem
The Arab Academic College for Education in Israel-Haifa

Abstract

Relying on the data of the Galilee Society, this paper discusses cultural issues
regarding book culture and the implications of ICT culture on reading books
among Arab Palestinian youth in Israel. The data show clear reduction in book
reading among this population, while computers and Internet service are on
the increase among Arab families. The accelerated development in ICT
dominates the Arab youth life intensively. Therefore, they do not find a
meaningful place for books in their everyday life. As educators, who lived
through book culture and ICT culture, our big challenge is how to get students
to enjoy reading books.

Introduction

Culture is the beliefs, customs, arts, values, attitudes, meanings, religion, etc.,
of a particular society, group, place, or time, that are passed along by
communication, teaching and imitation from one generation to the next
(http://www .learnersdictionary.com/definition/culture).

Culture refers to a set of phenomena relating to quality of life, customs, and so
on, expressed in broad circles of society and affecting the quality of life
directly and indirectly. It “determines what is acceptable or unacceptable,
important or unimportant, right or wrong, workable or unworkable. It
encompasses all learned and shared, explicit or tacit, assumptions, knowledge
and norms, as well as behavior, dress, and language”

(http://www .businessdictionary.com/definition/culture.html).

The book, in its various forms, has always been a source of religious
knowledge, information and emotional experience. Book culture has evolved
as a result of the use of written language. It relates to cultural texture that is
made-up within a specific society, based on knowledge and basic skills of
writing and reading. The book represents a complete system of information
technologies that were foreign to the educational and cultural values prior to
the printing of the book. Over the years, the development of the printing press
replaced the human labor and the printing technologies enabled the mass
distribution of the book knowledge (Givon, 1995).

Usually the term technology is associated with devices. Givon (1995) argues
that this is a limited and misleading meaning of the term. Technology is any
knowledge organized for practical purposes. Therefore, math, writing and
reading are also technologies, regardless of the devices we use in performing
these actions. However, devices play a major role in technological
applications.
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Printing was invented based on the invention of writing technology in purpose
to find an easy, quick and inexpensive way to distribute written products to the
masses. Printing allowed written materials to all. Eisenstein (1983) argues that
the invention of printing brought about the greatest Cultural Revolution in the
history of the human kind. This revolution is expressed in the ways in which
knowledge was preserved, used and passed on to the succeeding
generations. However, printing could not take effect if the masses did not
know how to read. Reading and writing are the cultural basis that contributed
to the printing machine taking a place as a significant factor in the culture of
humanity.

The computer was invented on the basis of developing calculations that were
formulated throughout thousands of years. The computer enables the masses
to know the processes of calculations and their products. ICT culture has
evolved as a result of the development of computerized information
languages.

Similar to book culture, ICT culture could be a cultural texture that is open to
anything, and based on personal use of computerized information systems.
ICT culture is a new cultural factor that is manifested in the ways in which
man uses [CT systems to create, to process, to represent and to transmit the
information as a factor that contributes to the quality of the human beings.

The rapid expansion of ICT to all areas of life since the ' 90s of the previous
century raised the questions about its contribution to improving education,
especially in light of the fact that some of ICT properties correspond to
learning principles and are appropriate for improving learning.

In recent years, information consumers have faced a rapid growth in
accessibility to digital text and spread of online textbooks, newspapers,
encyclopedias and journals. In this context, it is important to distinguish
between three kinds of reading: (a) academic scientific reading, (b) learning
reading (school), and (c) literary reading. Scientific reading that requires a
certain topic is easier to search on the Web as well as is all kinds of articles
and learning materials. On the other hand, literary reading from a book for
enrichment and enjoyment is more convenient and easier. The book enables
consistent leisurely reading, relaxation and improves focus and concentration
(Da'eem & Younis, 2007).

This shift, from print towards digital reading is especially critical in higher
education and the school systems, where learning from digital texts becomes
increasingly more common (Cargill, 2011). Reading from digital displays
poses a wide range of challenges for readers (Altonen, Mannonen, Nieminen,
& Nieminen, 2011), mainly, because of the large reading distance from a
computer screen as opposed to the short reading distance from a printed book,
the long lines of text on the wide computer screens and the problem of shifting
the eye gaze from line to line while reading (Evans, Charland, & Saint-Aubin,
2009). In addition, text fragmentation, associated with the nonlinear nature of
hypertext, results in a decrease in text coherence (Ozuru, Dempsey, &
McNamara, 2009). Reduced text coherence in digital displays creates
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disorientation, presents readers with a high cognitive load (Ackerman &
Goldsmith, 2011) and harms text comprehension (Chang & Ley, 2006).
Consequently, many studies report that text comprehension from digital
displays is inferior to comprehension from print (Ackerman & Lauterman,
2012). Ackerman and Goldsmith (2011), claim that differences between print
and digital comprehension are mainly a result of differences in self-regulated
learning that are dictated by these two media.

The recent abundance in learning from digital displays and the accumulating
evidence on the inferiority of comprehension from digital raises the need for a
better understanding of the role that learning strategies and active learning
tools play in digital reading. Studies on printed text suggest that a reader can
improve monitoring of the learning process by utilizing learning tools such as
annotation, highlighting, writing keywords, summaries and reflection
(Pressley, 2000).

Examining the difference in students’ attitudes towards reading between those
using e-readers and those students not using e-readers during guided reading
instruction, Long & Szabo (2016) found that the e-reader participants had a
negative gain, while the traditional text group had a positive gain in attitude
toward reading.

The findings of Ben-Yehudah & Eshet-Alkalai (2014) suggest that employing
an active learning strategy during reading from print is effective mainly for
deeper processing and understanding of the text, and not for learning that is
based on memorization of facts. For the digital reading condition, highlighting
did not improve comprehension at all.

On the other hand, Leutner et al. (2007) found that a computer-based training
program designed to improve readers' use of text highlighting and self-
regulation led to greatest improvements in text comprehension, relatively to
other training programs.

Reading habits of young readers are acquired through exercise and imitation
(Sobrino, 1994). Undoubtedly, the dilemmas that accompany the Arab reader
are universal dilemmas, since they are the direct result of the post-modernist
world. Twenty-first century students are surrounded by technology that brings
the world to their fingertips and many have been surrounded by technology
since they were babies (Derene, 2013).

However, we cannot ignore the unique nature of the Arab society in Israel, as
an indigenous minority in a multicultural society. This entails and steers the
youth on the path of reading and influences the product. The technological
development enables accessibility to digital books more than in the past, and
the percentage of people who can read is larger. However, not all books are of
a good quality and not all those who are able to read do indeed read. Using the
reports of the Galilee research association on reading among Arabs in Israel
between the years 2004 — 2014, this paper tries to estimate the effect of the
abundance of digital texts on reading printed books among Arab youth.
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Reading

Reading is an acquired cognitive mental and linguistic ability that allows the
reader to interpret texts and construct through them meaning and identity.
Reading in its broad meaning is a form of cultural consumption, a decoding
process of a lot cultural products, cultural works, plays, newspapers and so on.

Literary reading is a process in which the readers absorb the message and the
meaning of the literary work in a manner that suits their own perception. The
transactional theory of reader response (Rosenblatt, 1978) supports the idea
that readers understand or “make sense” of their reading based upon their
personal experiences. Every time a person reads, there is a transaction
between the reader, the text, and the context. Reading motivation is correlated
with how much time a child reads (Morrow, 1992). Children, who read more
tend to be better readers, perform better on standardized testing and develop
into lifelong readers (Wang & Guthrie, 2004).

Reception Theory, focusing on the reader’s reaction and his interaction with
the literary work, argues that there is a dialog that take place between the
writer and the reader, who constitutes two factors interacting outside the
literary work and the text, assumes a life of its own during the reading process
(Iser, 1978).

Readers use reading not only as a source of pleasure but also as a process for
identity formation and as a tool to gain cultural capital. The cultural value
readers place on cultural products such as books, and works of fiction in
particular are dependent upon not only what they learn from parents, but also
through what they learn through school and university, work and social
networks (Ross, McKechnie, & Rothbauer 2006).

Learning to read and write in Arabic constitutes a significant challenge for
readers mainly because it is based on a unique social context called diglossia.
One of the essential linguistic features of diglossia is the considerable
linguistic distance between the spoken language of children, which is acquired
as a mother tongue, and standard Arabic, which is represented in writing and
is acquired mainly in formal teaching of reading.

The orthography of the Arabic language has its own unique characteristic. The
Arabic language has 29 letters, which have 119 forms. Each letter has three or
four forms: at the beginning of the word, in the middle of the word, at the end
of the word, connected or not connected (Abu-Rabia & Taha, 2006). This
aspect constitutes a triple challenge of reading and writing the same letter
accurately, in all its forms and wherever it occurs.

Reading Books Among Arab Youth in Israel

The data about the percentage of reading in the Arab society in Israel relies on
a socio-economic survey of the Arab population in Israel that has been
conducted four times in the years 2004, 2007, 2010, 2014 by Galilee Society
Research Association & Rikaz - database (Mohammad & Rezek, 2015).

67



ICICTE 2017 Proceedings

The Galilee Society correlated reading interest and proficiency with larger
patterns of academic, economic, cultural, and civic achievement among Arabs
of all ages. The following table highlights basic data relating to individuals
and households characteristics.

Table 1

Basic Data: Technologies in Household, Education and Media Culture Among
Palestinians in Israel (ages 10-19), 2007, 2010 and 2014

Per year 2007 | 2010 |2014
Total amount of families participating in the survey | 3270 1931 1689
Housing Unit

Computer in Household 49.6% | 59.5% | 653 %
Internet Service in Household 33.8% | 55.2% | 74.4 %
Telephone Line 62.7% | 53.7% | 53.5%
Home Library 42.8% | 39.8% | 41.4%
Education, Media and Culture

Literacy Rate o o o
(15 Years and over) 95.1% | 94.2% | 96.1 %
f{gtlecsatlonal Enrollment 412 % | 39.2% | 3929%
Drop-out Rate (Population 0 o 0
Age 5 years and Above) 22.5% | 21% 19.2%
Computer Usage (10+)

Always 23.1% | 38.5% | 42.9%
Sometimes 13.2% | 17.9% | 16.7%
Internet Usage (Persons

Age 10 years and Above 529% | 90.6% | 90.4%
who use a Computer)

Email (Persons Age 10

years and Above who use a 49.5% | 66.5% | 72.4%
Computer and the Internet)

The table shows that purchased computers and Internet service are on increase
among Arab families. In 2014, 65% of the families had computer and 74.4%
had Internet service, compared to 50% and 34% in 2007, respectively.
However, acquiring a phone line is on the decrease: 53.5% in 2010 and 2014,
compared to 62.7% in 2007. We can associate the reason with the
development of Smartphone technology that allowed access to the media
anytime and anywhere. About 40% of the participants in average reported they
have home library.

The findings show no notable differences in educational data from 2007, 2010
and 2014. Most Palestinians in Israel (15 years and above) are literate (96.1%
in 2014). The education enrollment rate is 39.2%, and the general dropout rate
of Palestinians in Israel aged 5 years and above is 19.2% in 2014, compared to
22% in 2007.
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In 2014, 90.4% of computer users aged 10 years old and above used the
Internet, 43% of them always used it, compared to 52.9% and 23%
respectively in 2007. In addition, the use of email is in significant increase in
comparison between the years 2007 (49.5%), 2010 (66.5%) and 2014 (72.4%).

The following table highlights several findings from 2004, 2007, 2010 and
2014 relating to reading among young people in the 10-19 years age group.

Table 2

Reading Practices of Arab Youth (ages 10-19) in Israel, 2004, 2007, 2010 and
2014

Reading practice per year 2004 2007 2010 2014
Total amount of families participating in the 3270 3270 1931 1689
survey

Do not read newspapers 41.4% | 48% 53% 60.5 %
Do not read magazines 57.5% | 63% 74% 80 %
Do not read books 70.6% | 74% 82.6% | 752 %
Read one book during the month of the 21.1% | 143% | 8.8% 13.4 %
survey

Read two books during the month of the 4.9% 6.5% 20% | 6.2%
survey

Read three books during the month of the 339 479% 57 | 520
survey

The general population (all ages) — did not

read any books during the month of the 74.1% | 80.3% | 82.6% | 83.1 %
survey

The table shows a clear reduction in book, newspaper and magazine reading
among Arab youth in Israel and in book reading among the general
population. In the years of the survey, an average of 75.6% of the youth
reported that they had not read a book during the month prior to the survey,
and 83% of the general population (all ages) — did not read any books during
the month of the survey in 2014, compared to 74.1% in 2004. Reading
newspapers and magazines is also declining among Arab youth. In 2004,
59% read newspapers and 43% always read magazines, compared to 39.5%
and 20% in 2014, respectively.

The data created concern regarding the younger educated generation. The
results imply increased responsibility for the Ministry of Education, the
educational and cultural institutions and all the agents of change to publish
good quality books and establish a program to encourage reading. Of course,
we should not disregard the importance of the family in encouraging reading
and visiting book fairs and public libraries.

It is important to mention that the accessibility to books and newspapers is
today far greater than in the past and its cost is reasonable, but we have no
statistics about reading in the past of this particular population, for
comparison.
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Discussion and Conclusions
The adaptation of innovative technologies for learning and teaching faces
learners, developers and instructors with a wide range of challenges that
should be considered for a successful implementation. This paper discusses
cultural issues concerning the implications of digital culture on reading books
among Arab Palestinian youth in Israel.

The ICT revolution is a deep cultural revolution changing all modes and
patterns of our lives and is hence bound to lead to dramatic changes in
education. It has a powerful defining impact on all-important aspects of our
lives and hence our culture (Aviram & Talmi, 2004).

Language is a significant cultural element. Every nation wants to preserve its
culture and transmit it from one generation to the next. For this purpose,
people need to acquire language skills, particularly reading, writing and
understanding.

Book culture is based on knowledge and basic skills of reading and writing
that provide strength and advantage in relation to those who lack them. This
knowledge and these skills expand and enhance the individual's ability to
perform actions relating to communication, thinking and information
processing.

The data of Galilee Society indicate clear reduction in book, newspaper and
magazine reading among Arab Palestinian youth in Israel and in book reading
among the general population. On the other hand, computers and Internet
service are on increase among Arab families.

As a part of the Global village, the accelerated development in ICT including
smartphones has dominated intensively people’s life, especially the youth life.
The youth do not find a meaningful place for books in their everyday life.
Their daily reading habits center on tweets, Facebook and Instagram updates,
games or chats. Eshet-Alkalai et al. (2010), argue that most of the innovative
technologies are developed for organizational, entertainment, and
communication management purposes, and not inherently for educational
purposes.

Undoubtedly, in the ICT era changes occurred in book culture, and the books
went through some process of renewal. Innovative systems for coding,
cataloguing, distributing, and tracking books have been implemented. Still, the
price of paper books is relatively high and to achieve them we need to go to a
bookstore or library. Moreover, they require storage space, and some of them
are heavy to carry. On the other hand, digital storage is easier and can be
retrieved from anywhere. In a click, one can get novels, newspapers,
dictionaries and all types of information.

In the ICT world, educational activities can be performed online without
having to go to the library. Although people saved time and effort, the way to
the public library has been accompanied by a walk and face-to-face
communication.
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However, the buzz of electronic media predominates in this era. Within the
incessant flow of twenty-four-hour radio and television, the visual and sonic
entropy of digitally enhanced cinema, the dizzyingly connective Internet
maze, the kaleidoscopic intensity of digital gaming, and the frenetic pace at
which new media of all stripes seem to shape the patterns of our daily lives, it
seems difficult to imagine books shouldering much world-historical
responsibility anymore.

Reading seemed to be corruptible, and consequently, in need of immediate
intervention (Striphas, 2009). In the ICT world, the young generation does not
get sufficient advising to read printed books, and their attention is drawn in
many different directions at once. During single 5-minutes, average people
will divide their time between working on a task, checking email, chatting
with a couple of people, keeping an eye on twitter, monitoring their
smartphone, and interacting with colleagues.

However, books have played-and will continue to play-an important role in
shaping the syntax of everyday life. They continue to serve, sometimes in new
ways, sometimes in traditional ones, equipment for living. In other words,
books remain key artifacts through which social actors articulate and struggle
over specific interests, values, practices, and worldviews. Books are artifacts
with a deep and abiding history that belong in and to our own age, no more
and no less so than flat-screen televisions, MP3 players, computers, and other
so-called cutting-edge technologies (Striphas, 2009).

The value of books lies in their capacity for moral, aesthetic, and intellectual
development. While reading a book, the readers’ attention is focused on the
story for example, and they can immerse themselves in every fine detail they
are absorbing. Therefore, the challenge of writers is to write in a correct and
rich language, aesthetic and artistic style, maintain the quality and diversity of
contents, produce and present in decent, beautiful and creative manner;
writing in different levels for different abilities and publishing good literature.

Other parties such as parents, educators, school and public libraries should be
involved in cultivating reading habits among children by training and guiding
them towards the right choice of books and by maintaining warm relationships
between the child and the book. Schools should activate programs for
promoting reading such as competitions between readers and provide various
reinforcement for this purpose. The challenge of ICT makers is to publish
good literature and useful e-books as well.

Book culture and ICT culture are two different faces of the coin; each face has
different implications on reading books, some are positive, and some are
negative.

As an intermediate generation of educators who lived through book culture
and ICT culture, we are aware of the importance of reading books while our
big challenge is to get students to read and enjoy reading books. However, we
are in a dilemma between ICT culture that takes over people's lives and book
culture that is declining among young people.
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Abstract

This paper is set within the contexts of changes occurring in higher education
institutions (HEI) and hegemonic struggles in relation to an intensification of
neoliberalism in society (Berdayes & Murphy, 2016), and social justice and
emancipation (Freire, 1968/2005). We discuss bottom up (educators and
institutions) and top down (UNESCO and 21st century learning agenda)
factors. Finally we critically discuss implications of the changes on pedagogy,
focusing on inquiry-based learning (Hutchings, 2007) as a case study.

Introduction

The function of attending university is changing in terms of having graduates
meet the short term needs of the state and corporate interests. Central to this is
students are constructed as consumers and customers, and qualifications
considered to be investment projects for employability (Lawrence & Sharma,
2002). Academic staff become service providers and research entrepreneurs
(Hall, 2016). Universities are increasingly corporate, with strategic plans, key
performance indicators and cost benefits analyses using metrics (Birnbaum,
2000; Conlon, 2004). We discuss the contested and competing value systems
and ideological imperatives that underpin these changes.

In 1998 UNESCO issued its World Declaration on Higher Education for the
Twenty-First Century to promote several important principles regarding
creativity and critical thinking in higher education, that became known as the
21% century learning agenda. Since its publication, global higher education has
undergone dramatic change and enrolments have increased at a rate of about
5% per year. Today, higher education is arguably undergoing an academic
revolution, and many countries report having reached universal access status
(Blessinger, 2015).

Given the great importance that countries place on higher education to help
address a variety of socio-economic issues (e.g., employment, innovation and
economic growth), universities are putting greater emphasis on graduate
attributes (Daniels & Brooker, 2014; Haigh & Clifford, 2011; Hughes &
Barrie, 2010; Osmani et al., 2015). Increased importance is given to
knowledge, attitudes and skills that meet the demands of 21st century society
that include critical thinking, independent learning, and knowing how to
critically manage an abundance of information termed digital literacy, which:
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refers to the awareness, attitude and ability of individuals to
appropriately use digital tools and facilities to identify,
access, manage, integrate, evaluate, analyse and synthesize
digital resources, construct new knowledge, create media,
and communicate with others, in the context of specific life
situations, in order to enable constructive social action; and
to reflect upon this process (Martin, 2006, 19).

Due to the rapid change brought about by globalisation, modern societies are
becoming increasingly hyper-connected and interdependent. In an age of open
educational resources (OERs), massive open online courses (MOOCs) and the
use of learning management systems, digital technology and virtual learning
environments (VLEs) impact on the philosophy that underpins what
universities offer students as learning opportunities and experiences.

Issues of widening access (Archer, Hitchings & Ross, 2003; Reay, David &
Ball, 2005) increased staff student ratios (McDonald, 2013; McMurtry &
McClelland, 2014) and its impact on retention and progression (Bowl, 2001;
Longden, 2002; Thomas, 2002; Wyatt, 2011) and educators’ ability to deliver
quality feedback (Boud & Falchicov, 2007) have been extensively researched.

Our previous research examined assessment practises considering changes
from students’ and educators’ perspective. In 2015, we explored students’
perspectives and found that, despite clear differences in course content in
Brazil and Scotland, students’ perceptions of the assessment process using
VLEs revealed similarities. Participants resisted several embargos, a term
introduced by the authors (McPhee & D’Esposito, 2015), which described real
and imagined barriers related to student success embedded in teaching and
assessment institutional habitus. Barriers to learning and engaging with
assessment included students reporting having to work long hours to fund
learning, family commitments, and social class based perceptions of academic
ability that impact on educational success. In 2016, we turned our focus to the
perspective of educators. Assessment feedback remains a demanding task, and
despite efforts for innovation and creativity in how feedback is delivered, gaps
remain in how and in what way assessment is considered useful in aiding
employability and demonstrating subject specialist knowledge (D’Esposito &
McPhee, 2016).

Intrigued by these findings, we locate the focus of this paper on those factors
that take up a great deal of the time of academics. We discuss the neoliberal
agenda both top down (UNESCO and 21st century learning agenda) and
bottom up (educators and institutions) that shape academic practices in
relation to the nature and function of assessment. We address the 21* century
learning agenda and its impact on our understanding of pedagogy and
andragogy; the applications and development of innovations in assessment
design, focussing on inquiry-based learning (IBL) as a case study. Finally, we
discuss the potential impact of pedagogical changes on student learning and
staff workload
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21* Century Skills and the Pillars of Education

The 21st Century skills agenda is defined by a broad set of knowledge, skills
and attitudes considered necessary for success in contemporary work
environments. In 2002, the Partnership for 21st Century Learning', a broad
coalition of financial and corporate interests, educational groups, technology
firms, and media content providers > defined and illustrated the skills,
knowledge, and expertise required to succeed in work, life, and citizenship
(Warschauer & Matuchniak, 2010). The framework proposed by ‘The
Partnership’® has impacted on standards, assessments, curriculum and
instruction, professional development, and learning environments.

This ‘21* century learning’ agenda aligns with the four pillars of learning
proposed by UNESCO (Delors & UNESCO, 1996):

1. Learning to know: cognitive tools required to better comprehend the
world and its complexities, and an appropriate and adequate
foundation for future learning.

2. Learning to do: the skills that would enable individuals to effectively
participate in the global economy and society.

3. Learning to be: self-analytical and social skills to enable individuals to
develop to their fullest potential psycho-socially, affectively as well as
physically.

4. Learning to live together: values implicit within human rights,
democratic principles, intercultural understanding and respect and
peace.

These top down factors are noble aims that drive the 21* century learning
agenda (Rotherham & Willingham, 2010). Given the current state of
dwindling staff resources, cuts to budgets, widening access and its impact on
progression and retention, can this 21* century learning agenda create digitally
literate critical thinking effective communicators? We will now turn our
attention to the factors emerging from educators.

The Dominant Discourses and Practices of Assessment

Boud (2000) writes that assessment is a value laden activity, underpinned by
debates about academic standards and as a preparation for employment, as
well as a measure of quality and achievement, and incentives for student
success and satisfaction.

Dominant views of assessment and particularly summative assessment
construe the learner as a passive subject, subjected to the practices of the
institutions to confirm learning has taken place. In understanding the dominant
discourses of assessment Boud and Falchicov (2007, p. 4) helpfully indicate
that:

...assessment would be less of a problem if we could be assured
that what occurs under the guise of assessment appropriately
influenced student learning ... Commonly, assessment focuses
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little on the processes of learning and on how students will learn
after the point of assessment.

Assessment practices are driven by several issues such as quality assurances,
confirming learning outcomes are achieved, determining achievement and
ensuring confidence in standards and procedures. These practices conform to
the needs of bureaucratic procedures over which students have no say, and
little control. However, as Boud and Falchikov (2007, p. 4) point out:

We are now able to step back and challenge the controlling effect
of assessment that focuses students on performance of
assessment itself, rather than on what studying in higher
education is arguably for: that is, providing a foundation for a
lifetime of learning and work in which there is little formal
assessment or formal instruction.

The dominant discourses and practices of assessment have created an impetus
for change from educators to meet the needs of students.

As it has been convincingly argued, in HEI limited budgets, increased staff
student ratios (McDonald, 2013; McMurtry & McClelland, 1997) have
impacted on the ability of educators to deliver quality feedback (Boud &
Falchicov, 2007). In attempting to provide feedback, educators have relied on
technology to help. The benefits of technology (VLEs, Turnitin and similar
assessment standardised tools) are ways in which busy academic staff can
provide assessment feedback.

The Impact of Technology on Education

Recent developments in technology, for brevity labelled Web 2.0 tools, allow
two-way interaction with knowledge creators. Affordable processing power in
devices such as tablets, phones and computers, give the end user control (to an
extent) over access to, and the creation and sharing of, knowledge.

In education, this creates several factors that impact on staff and student
expectations and behaviours. As students are empowered by easy access to
knowledge, educators must find ways to innovate traditional ways of altering
what universities provide for students and the tensions over control of this
experience that occur between staff, students and institutions.

Using technology to provide access to education such as blended learning
blurs the boundaries between on campus and online modes of study. Class and
face to face teaching is reduced, and replaced, in part, by online or face to
screen engagement.

Written text can be replaced by interactive learning objects such as TouchCast
and similar technologies. Using multimedia is not new. However, the use of
technology for its own sake, because it allows free, or easily accessed
information, raises issues of quality, appropriate use, ownership of programme
resources and measurable learning outcomes.

77



ICICTE 2017 Proceedings

The education system has been arguably influenced by what Ritzer (1996)
termed McDonaldization, -- the process by which the principles of the fast
food industry are coming to dominate more and more sectors of the world.
The author outlines four characteristics of this mechanistic worldview:
efficiency, predictability, calculability (quantifiable results) and control.
Regarding education, McDonaldization attempts to address perceived
inefficiencies in learning. These processes have led to educational experiences
at university becoming a commodity that can be digitally packaged, marketed
and sold.

Changes to Pedagogy Linked to a 21* Century Learning Agenda

Pedagogy encompasses all age groups and contexts in which teaching-learning
processes take place. For Freire (1968/ 2005), it is best understood in the
concept of praxis (with theory and practice in permanent dialogue) and
concrete educational practices (Streck, 2010). We use the term to refer to
teaching-learning processes and teaching learners how to learn.

Methods of integrating learning are key components of how HEI aim to
develop learning in their students and meet the 21* century learning agenda.
One increasingly common method is /BL, which is an umbrella term that
covers a range of pedagogical approaches widely recognised and advocated in
higher education. They are united by the central place given to students’
investigative work addressing questions and solving problems, seeking and
creating new knowledge and understandings. Problem-based learning, project-
work and case-studies, would be examples of these approaches driven by a
process of student centred (personalised) inquiry (Hutchings, 2007).

IBL is a student-centred and student-directed process. It excludes teaching
approaches that are primarily concerned with the explanation of content or a
topic (Aditomo, Goodyear, Bliuc & Ellis, 2013). Using this method, teachers
act as facilitators and encourage, providing guidance and support. There is an
increased use of technology to deliver teaching and support to assist students
to engage with new forms of assessment.

The classroom is no longer the unique epicentre of learning, based on
information delivered through a lecture. IBL focuses on knowledge
construction by means of an active learning centred process to allow students
to acquire experiences in a range of intellectual and social capabilities. These
are said to include critical thinking, reflection and self-criticism, teamwork,
independence, autonomous thinking and information literacy (Hutchings,
2007, pp. 12-13).

Increasingly, there is a sharing of power between the educators and the
learner, which is a welcomed change. However, student expectations have
radically altered the interaction between staff and students. Learning becomes
a process of staff-student negotiation rather than educator directed. This
manifests as a changing teaching role, towards support and negotiation over
content and methods, and a focus on developing and supporting learner
autonomy. Emphasis is placed on learners supporting each other using social
media, peer assessment, discussion groups, and guided online study groups.

78



ICICTE 2017 Proceedings

It is reported that IBL can help students become more creative, positive and
independent learners (Kiihne, 1995; O’Shea & Young). It can provide
opportunities for students to develop skills that are essential for work, learn to
cope with problems that do not always have clear solutions, deal with
challenges to accepted wisdom, and shape how solutions are discovered.

Assessment of IBL

It has been mentioned that assessment underpins the student experience, and
should in practice align with desired learning outcomes, as Biggs (1999) notes
in his model of constructive alignment.

Given the wide range of intended outcomes that underpin the 21* century
learning agenda, a range of assessment methods are required to match the
open-ended nature of IBL. While it is possible to apply traditional assessment
methods to IBL, such as end of module exams or written assessment
(particularly to meet discipline or professional requirements in terms of theory
and practice), most typically assessments, especially at undergraduate level,
often include some form of group task. As Kahn and O’Rourke (2004) note in
their guide to curriculum design in relation to EBL (enquiry based learning, a
variant of IBL) grading a group assignment is challenging (Bryan, 2004, cited
in Kahn & O’Rourke, 2004). If the assignment is formative, then this poses
fewer challenges. However, in high stakes assessment innovation such as IBL
can pose several challenges (Boud & Falchikov, 2007). In a summative
assignment, assigning a grade that matches the efforts and contributions of all
contributors is an issue.

A portfolio, for example, allows wide scope in terms of what counts as
referenceable material, and this may not include peer reviewed academic texts
and research. This raises the issue of what counts as a suitable source of
material that can be considered academic.

The key to all of this is how it impacts on teaching, learning and assessment.
What appears to be missing is research evidence that validates the innovation
that leads to measurable benefits for staff and students.

Criticisms of 21* Century Learning

The 21st century learning agenda poses a great challenge to HEI on how to
encourage the acquisition of an increasing body of technical and scientific
knowledge while fostering the development of key graduate skills and
attitudes (Ribeiro, 2011), that underpin the 21* century learning agenda.

The changes posed for educators are about ensuring an environment that
develops critical thinking and skills, without disregarding content and subject
specialist knowledge. In IBL, learning is posited as self-directed (or self-
regulated) through collaboration, creativity and innovation. It remains difficult
to see how such interactions improve learning (Rotherham & Willingham,
2010).
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IBL in practice requires formative assessment and feedback, which increases
staff workload considerably. Peer assessment, for example, which is an IBL
suggested practice, impacts on teaching workload as staff acting as facilitators
also increases workload (Graham, 2010, cited in Harmer & Stokes, 2014: 23).
Therefore, despite radical changes to pedagogy and the use of technology and
innovation, staff may continue to gravitate to the use of summative assessment
that may be driven by discipline and professional requirements.

While research results can demonstrate teacher satisfaction in relation to IBL,
they also point to (a) pedagogical challenges (e.g., finding a balance between
need for input and the amount of freedom given to students to explore and
experiment, higher class unpredictability, how much support to provide) and
(b) a considerably increased time/workload, routinisation, and further
constraints to staff autonomy (Ribeiro, 2011).

Impact of 21* Century Learning Agenda on Students

Student learning is a key component of this emerging pedagogy, with their
success as the main goal of staff activity. Technology increasingly underpins
innovation in teaching and learning. Matching pedagogy, learning objects,
subject matter, and student access and success using appropriate technologies,
software, and online strategies remains an ongoing challenge in online and
blended modes of learning.

The use of technology has the potential to emancipate. However, access to
information is increasingly becoming a site of conflict. Curricula, teaching-
learning and research is becoming organised to foster creative thinking at
every grade level, and creative thinking and critical thinking should enhance
and complement each other. The changes in assessment that underpin IBL can
create the potential for critical thinking and are relevant to a society that has
access to an abundance of information. However, if academic texts are
replaced by group exercises such as poster assessments, digi-essays, and other
innovative assessments that underpin IBL, will students seek the easiest
options, of using Google Scholar or Wikipedia rather than learn how to read
and critically understand research papers and academic peer reviewed texts?

Many HEI have implemented changes to learning and teaching, including
using IBL to address issues related to learning, linked to employability.
Linking the learning experience to employment has altered the function of
higher education. Learning is no longer a means of emancipation and
empowerment, but potentially a means of reproducing oppression and
introducing new modes of surveillance, under the guise of supporting learners,
creating workers to meet corporate needs and interests.
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Conclusion

We have discussed the changes occurring in HEI, and the top down and
bottom up factors that are radically altering the nature and function of the
student learning experience, and both staff and student expectations. We have
indicated that, in addition to benefits to staff and students in using IBL, there
are other strategic, organisational, and corporate benefits to a 21st century
learning agenda. In the case study, IBL raises important issues in relation to
the relationship between staff and students, and between HEI and corporate
interests.

Smoke and mirrors refer to practices of theatre where smoke and mirrors were
used on stage, and in early film, prior to special computer generated effects, to
fool the audience (consumer) that something was real, when it was not. Pipe
dream refers to the dream that opium smokers had when intoxicated. Not
based on reality, but fantasy.

Changes in HEI business practices, student debt, poverty, and increased staff
workload with fewer resources may prevent the 21st century learning agenda
that underpins the four pillars of education becoming realised. Hence, it is
potentially a pipe dream, and the process of selling it, or forcing it on HEI
uses smoke and mirrors to conceal agendas.

Freire (1968/2005) states that the university embodies both the potential for
liberation and domestication, for both transformation and reproduction.
Linking the learning experience to employment has altered the function of
higher education: learning is no longer a means of emancipation and
empowerment, but potentially a means of re-producing oppression, and
creating workers to meet corporate interests. This raises issues of who truly
benefits from such radical changes to pedagogy.

Perhaps the agenda of 21* century learning is to produce uncritical digital
illiterate graduates, and make them fit for an economy with few workers’
rights, low wages and zero contract hours. Or perhaps we are being overly
critical, and study at HEI will truly emancipate, inform and educate citizens
“fit’ for the 21*' century.

Notes

1. Formerly the Partnership for 21st Century Skills

2. AOL Time Warner Foundation, Apple Computer, Inc., Cable in the
Classroom, Cisco Systems, Inc., Dell Computer Corporation,
Microsoft Corporation, National Education Association, and SAP.

3. For further information access http://www.p21.org/
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SOCIAL RELATIONSHIPS AS A MOVER TOWARDS
DEVELOPING SKILLS IN ICT/SMART TECHNOLOGIES
WITH ELDERLY PEOPLE
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University of Hradec Kralove
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Abstract

The article deals with the research conducted within the elderly people of the
Municipality of Hradec Kralove, Czech Republic. The research is a study of
ways the elderly reach and develop their IT skills, particularly how social
relationships work as movers within this process. The method was a
questionnaire distributed to the research sample of 432 respondents —
participants in educational courses held by the Municipality of Hradec
Kralove and University of the Third Age.

Introduction

Apart from others, the current society is characterized by two important
features: (a) weakening of social relations and (b) modern technologies
penetrating all spheres of (human) life. Numerous authors have mentioned the
former features since 1990 (e.g., Martire, Schulz, Mittelmark, & Newsom,
1999; Shaw, Krause, Liang, & Bennett, 2007; van Tilburg, Aartsen, &
Knipscheer, 2000, etc.). The latter characteristics appeared step by step during
the last decade, as discussed by, e.g., Ogilvy and Shanghai (2004) and the
European Parliament (2015), etc.

If elderly people are under focus, the problem is even more appealing for
various reasons. Therefore, this paper aims at presenting results of the
research, the main objective of which was to discover ways elderly people
acquire work with modern devices and technologies.

Theoretical Background

Having worked during one’s whole life, the worker becomes a retired person
one day. This fact brings substantial changes into the life, both in the personal
and professional areas. The professional career is suddenly or step-by-step
closed; in the personal field, social and/or health problems may appear. In the
current time of e-society, where latest (smart) technologies play an important
role, the disruption or breaking of (often) lifelong relationships is even a more
important factor.

The group of retired people, often also called the elderly (which sounds
irrational in some cases) has been defined by numerous authors, and various
criteria have been applied. As stated by the World Health Organization
(WHO), in most developed western European and northern American
countries the chronological age of 65 years has been accepted as a definition
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of the 'elderly' or older person. However, it does not adapt well to e.g., Africa,
southern America or eastern Asia. Whereas this definition may seem arbitrary
to some extent, in fact it relates to the age at which the person begins to
receive pension benefits. Now, the standard numerical criterion agreed on by
the United Nations is 60+ years to refer to the older population. On the other
hand, although there exist widely accepted definitions of old age, there is no
general agreement on the age at which a person becomes old. The calendar
age assumes equivalence with biological age. Yet at the same time, these two
are not necessarily synonymous. Various approaches have been applied.
However, they differ substantially, e. g., in 1875 in Britain it meant any age
after 50. Yet pension schemes mostly used age 60 or 65 years for eligibility of
old age (Roebuck, 1979). Lacking an accepted and acceptable definition, in
many instances the age at which a person became eligible for statutory and
occupational retirement pensions is at 60 and 65 years (Thane, 1978).

Moreover, adding to the difficulty of establishing a definition, actual birth
dates are quite often unknown because many individuals in Africa, southern
America, and eastern Asia do not have an official record of their birth date.

The ageing process is of course a biological reality which has its own
dynamic, largely beyond human control. However, it is also subject to
the constructions through which each society makes sense of old age.
... In many parts of the developing world, chronological time has little
or no importance in the meaning of old age. Other socially constructed
meanings of age are more significant such as the roles assigned to
older people; in some cases it is the loss of roles accompanying
physical decline which is significant in defining old age. Thus, in
contrast to the chronological milestones which mark life stages in the
developed world, old age in many developing countries is seen to
begin at the point when active contribution is no longer possible.
(Gorman, 1999)

Within this research, the definition of elderly people follows the cultural
environment of central Europe. The elderly are defined as those who have not
been active in the working process any more (i.e., they have retired) and draw
the old age pension. Even though the retirement age is generally higher, and in
recent years it is growing, as mentioned above, in the Czech Republic it used
to start at the age of 55 years. Thus, the research group starts at this age.

Whether they can have the same quality of life in this new period is one of the
fears of newly retired people, i.e., those who became the elderly when
referring to the above presented definitions. The same often does not mean
identical but not lower quality. In practice, it means the elderly people are
afraid of loss of social contacts, becoming lonely, reaching worse (lower)
financial affordances, and, last but not least, not being able to acquire/hold all
the technical/technological competences that are/will be necessary for living
in the e-society. Therefore, the social relationships are so important for the
new life, either in the family, with friends, or in both areas.
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From this point of view, this research is expected to discover crucial findings
that can help the elderly people to cope with the new life and spend this period
fruitfully, without frustration.

Research Objectives

The main objective of this research is to discover how elderly people acquire
the latest devices and technologies, particularly what the ways are through
which they learn to explore the devices and technologies.

Method

The method used was a questionnaire to focus on selected fields of elderly
people’s exploitation of smart or non-smart devices and technologies. The
questionnaire included twelve items — questions through which data on
respondents were collected (questions 1 — 3) and respondents” opinions of and
answers to related topics were monitored (questions 4 — 12). The feedback
was provided in the open answer format, multiple-choice format with one,
four or all choices and in dichotomy format (Yes/No). The respondents filled
in the printed questionnaire by handwriting immediately on the site, as
described below.

Research Sample

The data collected by the questionnaire were processed by the IBM SPSS
Statistics software. In total, 432 questionnaires were administered. At the
beginning of the process, questionnaires were provided to 437 respondents:
five questionnaires were not included in the final amount. Questionnaires that
were not fully completed, were considered in two ways. If questions 1 —3
were answered and only one answer to questions 4 — 12 was missing, it was
replaced by the group mean value. In other cases, if more answers were
missing, the questionnaire was not included in the research sample.

The questionnaires were distributed within two groups: (a) participants of
University of the Third Age courses (U3V) and (b) those in Municipality of
Hradec Kralove (MHK) courses. This approach means that only those elderly
people who had been interested in self-education were included in the research
sample. Reflecting on this, it means the sample is not representative but is a
convenience sample — it is limited to (a) active-in-education respondents, (b)
dwelling in Hradec Kralove region. The authors are aware of the fact of the
limited sample. The research results will be exploited for the purpose of the
pilot study towards further research within a representative sample of elderly
people in the Czech Republic.

The research sample was considered under three criteria: respondent’s age,
age/gender structure and level of education. The sample consisted of 27 % of
male and 73 % of female respondents, i.e., 115 men and 317 women. The
distribution follows the demographic curve of the Czech population of this age
group [10]. Within a detailed analysis of the research sample we can see that
the oldest respondents were 87+ years old, the larger number of respondents
was born in 1945-49 (32 %), i.e., they were 67 — 71 years old.
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From the age/gender structure, the 15 oldest respondents were 85+ years old
(12 female and 3 male respondents), and most respondents were of female
gender in the 1942-51 age group (n=188), i.e., 65 — 74 years old (Figure 1).

195261 N 16%
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194751 NN 239

16%

0

2 I 3%
1922-31 1%

0% 10% 20% 30% 40% 50%

EF EM

Figure. 1. Respondents: age/gender structure.

This distribution also follows the demographic structure of the Czech
Republic (Czech Statistical Office, 2016).

Level of education reached by the respondents was structured into three
groups: vocational (i.e., three-year upper level secondary education without
school leaving examination, mostly required for working class and crafts
professions--13 %, 55 respondents), upper secondary (i.e., four-year education
graduating with school leaving examination) and tertiary (i.e., university,
higher --21 %, 91 respondents) education. Most respondents reached the upper
secondary level of education (66 %, 287 respondents).

Research Results

The collected data show that most respondents own and explore mobile
phones (383 respondents; 89 %), followed by PC owners (217; 50 %) and
notebook owners (167; 39 %): 59 respondents own smartphones (14 %) and
45 are tablet owners (9 %). Two respondents do not possess any device.

When answering the question what the ways and approaches were which lead
to acquiring the competences on how exploit the modern devices and latest
technologies, the following movers were detected:

e Self-learning (i.e., respondents acquired the competence by
autonomous learning).

*  Other people helped them (their children, grandchildren, friends).

* They attended IT courses.

As displayed in Figure 2, most respondents attended IT courses (193; 26 %)
where they learned how to use modern devices, PC, notebook, and related
(smart) technologies. Authors are aware of the fact the data were (among
others) collected also from attendees of these courses, which explains the high
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appearance of this criterion. However, the role of family members is also
important because children and grandchildren helped them substantially
(children: 183; 24 %; grandchildren: 78; 10 %). Reflecting the social
relationships of the elderly people, friends also played the role of movers in
this process, as 131 respondents (17 %) declared them to be those who helped
them within the process of acquiring the IT competence (see Figure 2).

10%
tAself-learning @ children Ograndchildren M friends M courses

Figure 2. Movers to the process of acquiring the IT competence.

The detailed insight in the structure of movers shows that the friends who
supported them were mostly younger than the respondent (83; 63 %).
However, friends of the same age also played an important role (42; 32 %)
and even older ones helped in some cases (6; 5 %) (see Figure 3).

32%

P younger than me Bof myage Molder than me

Figure 3. Movers to the process of acquiring the I'T competence: respondents’
friends.

As mentioned above, IT courses performed the role of strong mover towards
the IT competence. They differed from the view of learning content and the
organizer. Most respondents (101; 23 %) attended the introductory courses,
which focused on basic work with the computer/notebook and the Internet.
Several of them continued with the complex courses, which dealt with e-
mailing, skyping, participating in discussions, reading/writing blogs, etc. (20
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respondents; 10 %), and/or they attended advanced courses, where they
learned how to explore MS Excel, PowerPoint, etc. (12; 3 %). A small group
of respondents attended the course dealing with digital photographs

(Figure 4).

41 did not attend courses
[ ICT-complex course

™ ICT-Introductory course

23% \ / @ ICT-advanced course
. ' W digital photo

Ocourse/s relation to my work
position

Figure 4. IT courses: content.

The IT courses were held either by the Municipality of Hradec Kralove (123

respondents; 29 %, free of charge), or by the University of the Third Age (22
respondents; 5 %, paid courses). Some respondent also mentioned IT courses
held and paid for by their last employer (42 respondents; 10 %).

The length of the courses varied from several to tens of hours. Most courses
took from 10 to 19 hours, usually taught two hours per week; these were
attended by 14 % of respondents. Some courses were much longer (from 20
to 99 hours; 9 % of respondents).

The efforts of elderly people resulted in the fact that after successful
graduation from the courses, self-learning, consultations with family members
and friends, they are able to work with modern IT and smart devices. Most of
them exploit them daily (53 %), the others once or several times per week (7
%; 4 %; 11 %), or less frequently (9 %; 4 %). This question was not answered
by 12 % of respondents; their answers could not be replaced by the group
mean (Figure 5).
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12%
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Figure 5. Frequency of working with devices.

Conclusions, Discussions

From the results presented above it is clearly seen that the elderly people have
been working hard to develop their IT competence. Their reasons are either
identical to many of them, or vary. The list of activities running on I'T/smart
devices is displayed below:

* e-mailing with not only friends and family members, as expected, but
also with institutions (314 respondents; 73 %)

e e-banking (172; 40 %)

* sharing photos (166; 38 %)

* skyping (165; 38 %)

e writing documents (164; 38 %)

* e-shopping (145; 34 %)

* information on health (144; 33 %)

* reading newspaper (108; 25 %)

* gaming (67; 16 %)

¢ designing presentations (34; 8 %)

* discussions, or blogs, active participation (12; 3 %)

As being in contact with other people belongs to human features, a gratifying
correlation was discovered within this research — under the conditions of e-
society, which is often considered to be destroying face-to-face contacts and
communication, the elderly people’s skills in using IT/smart tools and
technologies are being developed with the support and help of family, friends
and through face-to-face courses. These results are consistent with those of
other authors ( e.g., Bujnowska-Fedak & Pigorowicz, 2014; Eneanya et al.,
2016; Grigoryeva, Dmitrieva, & Vdovenko, 2015; Liyanagunawardena &
Williams, 2016; Modad, Encinas, & Arriaga, 2015).
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Reflecting on these works it can be concluded that the quality of life of elderly
people, both from the view of social contacts and health state, can be
supported through the ICT/smart devices and technologies.
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Abstract

In the present study, we explored the correlations between selected aspects of
e-learning in the Moodle environment and the competencies students should
acquire during their study. The research was based on two different
questionnaire-based surveys conducted among Faculty of Administration
students. In the final research, 41 students were involved. We found that the
problem-solving competency is highly correlated with the adequacy of e-
learning. Our findings also suggest a high correlation between the computer
skills competency and the usefulness of e-learning.

Introduction

The development of information technologies has led to emerging applications
such as e-commerce, e-banking, e-health, e-government, and e-learning. E-
learning systems are one of the most important and advanced web-based
applications in the education sector (Islam, 2016). Educational institutions at
all levels invest in information systems to derive benefits like increasing the
accessibility of education, improving self-efficacy, knowledge generation, cost
effectiveness, learner flexibility, and interactivity (Alsabawy, Cater-Steel, &
Soar, 2016; Sinclair, Kable, Levett-Jones, & Booth, 2016).

The importance of e-learning systems has been growing in recent years due to
their considerable role in academia, industry, and society. This has prompted
more scientific studies on the adoption and use of e-learning systems
(Aparicio, Bacao, & Oliveira, 2017). Several studies have focused on either
factors influencing e-learning (Hart, 2012; Mbarek & Zaddem, 2013; Novo-
Corti Varela-Candamio, & Ramil-Diaz, 2013; Tarhini, Hone, & Liu, 2013;
Upadhyaya & Mallik, 2013) or the consequences of e-learning, e.g., student
performance (Fryer & Bovee, 2016; Hassanzadeh, 2012; Joo, Joung, & Son,
2014; Kassab, 2015; Saba, 2012) or their satisfaction with e-learning (Novo-
Corti et al., 2013; Sun, Tsai, Finger, Chen, & Yeh, 2008; Umek, Aristovnik,
Tomazevi¢, & Kerzic, 2015), especially with its usefulness (Alsabawy et al.,
2016).
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Today’s societies encounter globalization and modernization where everything
is changing fast. Educational institutions face the challenge of educating their
students to be well prepared to function in such varying and complex
situations. Nowadays, mere mastery of knowledge is losing in importance
while the skills learned by individuals and the competencies they acquire are
ever more appreciated.

In the last 15 years, education has shifted towards a paradigm focused on
students, learning, and competencies. In the context of Europe, the European
Higher Education Area (EHEA) regards the concept of competency as the
main element of the learning process, and students as the centre of the
educational model (Fito-Bertran, Hernandez-Lara, & Seradell-Lopez, 2014).
The transmission of knowledge is no longer the primary educational aim as
students are expected to construct their own knowledge, search and process
information, while the teacher is now considered a facilitator, collaborator,
adviser, moderator, and coach in the learning process (Cantoni & McLoughlin,
2004; Ruiz, Mintzer, & Leipzig, 2006).

The new concept brought into classrooms is competency-based learning,
ensuring students gain skills that seem important for their adult life and career.
In this way, the academic world is coming closer to the professional world
(Fito-Bertran et al., 2014). According to Gonzalez and Wagenaar (2003, p.
15), competencies are “...underlying characteristics of a person that are
coincidentally related to good or excellent performance at work”. The OECD
(2005) describes competency as more than just knowledge and skills. It
involves the ability to meet complex demands by drawing on and mobilizing
psychosocial resources (including skills and attitudes) in a particular context.
Many detailed definitions and potential uses of competencies can also be
found in Klarsfeld (2000) and Kennedy, Hyland, and Ryan. (2009).

Since competencies are generally obtained during the educational process in
different courses, they are related to the educational programme. Instead of
credits-based education programmes, in the new competency-based concept,
obtained skills, abilities and knowledge —competencies — are measured.
Competencies can be divided into two types: specific and generic (Fito-
Bertran et al., 2014; Gonzalez & Wagenaar, 2003; Kennedy et al., 2009). The
former are specifically related to academic disciplines, with the particular
knowledge of a thematic area. Generic competencies are those not necessarily
related to a specific subject, such us critical thinking, problem-solving,
decision-making, teamwork, logical thinking, finding and managing
information, effective communication in the mother and at least one foreign
language. Since competencies are generally obtained during the educational
process in different courses, they are related to the educational programme.
Instead of credits-based education programmes, in the new competency-based
concept obtained skills, abilities and knowledge —competencies — are
measured. the

The competency-based learning concept requires new and valuable learning
tools to allow students to develop new skills and become active constructors of
knowledge rather than just passive receivers of contents (Dunning, 2014; Fito-
Bertran et al., 2014). In recent years, a noticeable change in higher education
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institutions is the integration of various learning management systems to
support the educational process. E-learning, generally defined as different
forms of learning supported by ICT, emerges as this new learning environment
and constitutes a new paradigm of modern education. E-learning allows
students to learn in a more autonomous environment at their own pace and
facilitates interaction between teachers and students without time or spatial
restrictions (Barker, 2002; Sun et al. 2008). Dunning (2014, p. 66) concludes
that “the delivery of a course, usually by the same professor over many years
and in the confines of a classroom, is being overtaken by online delivery of the
same course by multiple professors”.

The purpose of the paper is to identify possible relations between students’
opinions on specific aspects of e-learning and their assessment regarding the
level of competencies they have acquired. The paper presents the strength of
that correlation and suggests how the results could be taken into account when
thinking about potential improvements or significant changes in teaching
methods of faculty.

Empirical Study

The research presented here was conducted among students of the Faculty of
Administration (FA), which is part of the University of Ljubljana, Slovenia.
The FA educates students in the field of administrative science. The Faculty
offers two undergraduate study programmes (1* cycle) — University Study
Programme in Public Sector Governance and a Higher Education Professional
Study Programme in Administration. Both programmes are provided in a
combination of traditional face-to-face teaching and e-courses where LMS
Moodle has been used for e-learning since 2009 (Umek et al., 2015).

The present study aims to analyse two long-running surveys (students’
evaluation of e-learning aspects and their evaluation of the competencies
acquired) at the FA and to find links between them. Since both surveys depend
on students’ opinions, we added an objective performance measure, namely
students’ average grade. For each individual student who participated in our
survey, we collected 7 opinions on e-learning, 25 opinions on the level of
competencies acquired and the average grade for all exams they had passed.

Data

Our data originate from two different questionnaires; one on competencies and
the other on aspects of e-learning. The survey on competencies is based on a
questionnaire initially intended for FA graduates. Part of this questionnaire
comprises a list of 25 competencies students should acquire during their
studies. For our survey, we used the list of competencies shown in Table 1.

The students express their opinions on the competencies they had acquired on
a 6-level scale from 1 (“not acquired at all”) to 6 (“fully acquired”).
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List of Competencies Included in the Questionnaire (S — Specific, G —Generic)

Label
Cl1
C2

C3

C4
Cs
Ceé
C7
C8
C9
C10
Cl1
Cl12
C13
Cl4
CI15
Cl6
C17
C18
C19
C20
C21
C22

C23
C24
C25

n o »n o alalalalaa oo alalaln

Q

Description
Professionalism and practical experience in the field of administration.

Knowledge of and dealing with research methods and procedures in the field of social
sciences.

Ability to analyse, synthesize and anticipate solutions and consequences of a
phenomenon.

Ability to be critical or self-critical in social issues.

Ability to obtain maximum results in negotiations.

Ability to keep functioning effectively when under pressure.

Ability to take advantage of an opportunity, being proactive.

Ability to coordinate activities (in a team).

Ability to efficiently use time.

Ability to cooperate productively in a team.

Ability to motivate people (and move toward a common goal).

Ability to speak clearly and be easily understood.

Ability to establish own authority.

Skills in the use of information (from the Internet) and communications technologies.
Capacity to generate new ideas and solutions.

Ability to discuss values in approaches, ideas, and solutions of oneself and others.
Ability to solve problems.

Ability to make business decisions autonomously.

Ability to present ideas, arguments, ideas, or reports clearly and concisely.
Ability to write reports, records, and documents in the administration.

Ability to communicate verbally and in writing in at least one foreign language.

Professional knowledge of other countries in the fields of economics, society and the
law.

Knowledge of cultural differences.
Ability to work with people from different cultural backgrounds.

Ability to assess acts and practices in accordance with professional ethics in
administration.

The second data source is a questionnaire-based survey started in 2014 at the
FA (see Aristovnik et al., 2017). Once a semester we ask our students to
evaluate several aspects of e-courses in which they are enrolled. In addition to
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questions about a specific e-course, the questionnaire includes several general
statements about e-learning. This part of the questionnaire is therefore used for
our survey. The list of these selected aspects is shown in Table 2.

Table 2
Aspects About e-Learning

Label | Description

Al Working with computers for study purposes suits me.

A2 The Moodle e-learning system is easy to use.

A3 The Moodle system is reliable and stable (it does not crash, submitted tasks are
not lost).

A4 I am satisfied with the support and assistance in the event of technical problems.

AS Working with computers for study purposes is not difficult for me.
Ab E-learning contributes to higher student academic performance.

A7 E-learning is a quality replacement for traditional learning in the classroom.

The students express their opinions on the statements in Table 2 on a seven-
point Likert scale from “totally disagree” (value 1) to “totally agree” (value 7).
Students can also choose N (“do not know”) or even to not respond at all since
survey participation is not obligatory. Missing responses and the value of N in
the survey analysis are considered as missing values and are excluded from the
study.

During the 2016/17 academic year, 2™ year students of the university study
programme were involved in the research. Our population of interest were 84
students, 51 (61%) of them participated in the survey on competencies and 45
(54%) in the survey of aspects of e-learning; 41 (49%) participated in both
surveys. Students voluntarily participated in the survey, without any coercion
or undue influence. Both questionnaires (competencies and aspects of e-
learning) were carried out online. In both surveys, we ask students for their
student ID number to help us link the obtained results with various sources.
Data from both questionnaires answered by 41 students were analysed.
Additionally, we compared the students who participated in the survey to
those who did not. The analysis showed no bias in gender, high school final
grade and region, but the average grades from university were significantly
higher for the students from our survey (mean: 8.05) compared to the students
who have not participated in the survey (mean: 7.32).

Methodology and Empirical Results

We calculated 175 Spearman’s correlation coefficients between 25
competencies (C1...C25) and 7 aspects (Al...A7) of e-learning (175 =25 * 7)
and 32 correlations between the average grade (AG) and all competencies and
aspects of e-learning (32 = 25 + 7). Altogether, we computed 207 Spearman’s
correlations and corresponding p-values. Due to the large number of
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hypotheses tested, we adjusted p-values using a False Discovery Rate (FDR)
correction (Yoav & Hochberg, 1995). For a FDR level of 0.2, we found 27
significant correlations (14% of all pairs we analysed).

Table 3 shows 27 significant correlations (Spearman’s r) between analysed
competencies (C1...C25), aspects of e-learning (A1l...A7) and the average
grade (AG) and corresponding significances (Sig.).

Table 3

Significant Correlations (R) between Analysed Competencies (CI...C25),
Aspects of e-Learning (Al ...A7), and the Average Grade (AG)

Pair r Sig. Pair r Sig. Pair r Sig.

C21 AG 0.601 3.29E-05 |[A1 AG 0.440 0.004 [C4 Al 0.396 0.010
C17 Al 0.584 6.06E-05 |[Cl6 Al 0.437 0.004 |C7 Al 0386 0.013
Cl4 A6 0.549 2.03E-04 |Cl6 AG 0435 0.004 |C15 AG 0.380 0.014
C19 AG 0.541 2.59E-04 |C18 A6 0.433 0.005 |[C5 A5 0.370 0.017
C21 Al 0533 337E-04 |[C6 AG 0431 0.005 [C24 Al 0365 0.019
Cl12 AG 0.517 0.001 C4 AG 0422 0.006 [C5 AG 0361 0.021
C8 AG 0479 0.002 C6 Al 0413 0.007 [C13 A6 0.359 0.021
C15 Al 0474 0.002 C21 A2 0412 0.007 [C25 A3 -0356 0.023
Cl5 A6 0.454 0.003 C25 A6 0408 0.008 |C24 A5 0352 0.024

The strongest correlation we discovered was between the competency of
“speaking, reading, and writing in a foreign language” (C21) and “average
grade” (AG). The correlation coefficient of r=0.601 indicates that students
who think their competencies of communicating in a foreign language are
good tend to have higher average grades. The correlation is significant
(p=3.3E-5).

The second pair indicated quite a strong positive correlation (r=0.584)
between the competency of “solving problems” (C17) and the aspect of
“suitability of working with computers in the study process” (A1). This means
that students who like using computers for studying think they are good at
solving problems. The correlation is significant (p=6.1E-5).

The last pair we describe in more detail is the correlation of 1=0.549 between
the competency “using information and communications technologies” (C14)
and aspect “contribution of e-learning to academic performance” (A6). This
means that students who think that e-learning contributes to their better
performance (i.e., high grades, lower number of admissions to exams) have a
higher ability to work with computers and use information from the Internet.
The correlation is significant (p=2.0E-4).
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Conclusion

The Bologna Process introduced a common European area of higher
education, which called for many changes to be made at European
universities. Due to the comparability of studies across Europe and the
mobility of students and teachers, the focus in learning is shifting to
competencies and skills based on knowledge. Knowledge alone is not enough
— what is also important is which (professional) skills and competencies a
student acquires and how he or she is able to use them. This, of course, has
affected educational methods and student performance evaluations. There is
no question that education will change in the coming years; the challenge is to
ensure this change will positively affect world development. To be able to
change the world for the better, e-learning needs to be effective and, to
improve its performance, we need to understand the factors affecting it
(Aparicio et al., 2017).

In our study, we explored the correlations between the selected aspects of e-
learning in the Moodle environment and the competencies students should
acquire during their study. The research was based on two different
questionnaires administered to Faculty of Administration students. One of the
major problem we are facing in voluntary participation in survey research is
the low responsiveness of our students, which was evident also in this case.
This holds especially for students with lower grades — in the future we will pay
more attention to motivate them to overcome potential bias in our sample. On
the collected data, the survey results showed that the competency of problem-
solving is highly correlated to the adequacy of e-learning. Our findings also
suggest a strong correlation between the competency of computer skills and
the usefulness of e-learning. Indeed, one of the main pre-conditions for
benefitting from e-learning system use is that students have higher abilities in
working with computers and using information from the Internet.

Our study’s main limitation is the mode of measuring the level of
competencies acquired. The recent measurement is based on opinions, which
can produce biased results; some students overestimate their abilities while
others underestimate them. Future work will focus on more objective
measurements. One possible improvement will be to analyse competencies
from course syllabuses and to link the listed competencies with grades in
various courses. Nevertheless, the results we obtained could serve as a guide
for the faculty management when further investigating how to enhance
students’ competencies while employing modern solutions in the teaching
process.
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Abstract

Although extended research has been made for the different learning profiles
and the use of technological means for the improvement of approaching
teaching, inclusion has not yet been achieved in classes of multimodal
learners, and their school performance varies. The purpose of this paper is to
suggest a new model of approaching learning that can reinforce the teaching
process, through means that are adapted to each learner’s profile, in classes
with students grouped according to their learning style. The final assessment
aims to prove that the students learn more effectively, and a better inclusion of
learners with special learning needs with the rest of the group in the classroom
can be achieved.

Introduction

Throughout the years, every teacher’s or educator’s long-term goal was and
still is to provide knowledge to children and adults. Providing knowledge is
not an easy task since it requires courage, boldness, strength and love for
education as well as love for the students. Taking into consideration that every
individual is unique in the way that he or she perceives and assimilates
information, the challenging task that is always present in the field of
education is how teachers and educators can use effective ways in order to
guide their students to gain in-depth, long-term knowledge that will not only
bring to them a successful academic and professional career, but also a
successful life. Following this path, there are many times when students face
difficulties on how to become active and autonomous in the process of
learning. Although they might daily participate in an interactive classroom,
they still miss information since the amount of retained information declines
substantially after a short period of time (Hauck & Thomas, 1972). Students
try hard to grasp as much information as possible and yet they slightly
discriminate the difference between memorizing and assimilation. Is it a
matter of learning difficulties, or a matter of missing specific cues and
appropriate strategies for retrieval, that will guide them to effective long-term
learning? (McKeachie, Pintrich, Lin, & Smith, 1986)

Since students “do not know how exactly the brain is designed to learn” they
cannot easily recognize the process of learning (Jensen, 2005, p. 4). From a
very early age, they set as an educational goal to receive good grades, and this
is achieved through a battle of memorizing a great deal of information daily.
The process of learning becomes a process of duty, and from this term it is
made really clear the fact that the room for imagination, creativity, and
independence is restricted. Although students are expected to take charge of
their learning, in reality they hesitate to be autonomous since in order to
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become self-regulated learners, they need to be self-directive, transforming
their mental abilities to academic skills (Zimmerman, 1990). Typically,
students do not spend much time on recognizing how unique their learning
style is. Their attention is stressed on completing tasks. Self-awareness comes
only during the time when they are expected to decide about their professional
and career paths. It is mostly during this period of time that they are deeply
concerned about how successful their academic life is going to be. In order for
them to develop their learning, students need to consider the best way to use
their brain, to use their intelligence, reaching their outmost potential. They
need to familiarize themselves with their “own ways” of learning; they need to
learn how their brain functions, in order to become energetic learners.

This paper is going to define the significance of the learning profile as well as
the use and the application of learning techniques. Its goal is to scientifically
support that energetic learning is achieved through the recognition and
acceptance of the personal learning profile by suggesting a new model of
teaching approach for every student regardless of any possible special learning
needs. By using the skills that match with the way in which the brain is
designed to learn, a student is led to metacognition (Jensen, 2005).

Active Learning and Active Brain - Theory of Constructivism and
Neuron Doctrine

Students need to recall and add new information daily for different purposes.
In order to assimilate and recall this information, they need to strengthen their
memory by learning actively. Learning involves actively constructing our own
meanings. In scientific terms this means that the brain creates new synapses
between neurons, to connect and store new information. These synapses are
the new links that join new concepts and ideas with preexisting knowledge.
Based on Geoff Petty (2012), as individuals with reasoning, we invent our
own concepts and ideas based on what we already know, and this meaning
making theory is called constructivism: “New information is linked to prior
knowledge, thus mental representations are subjective” (Bruner, as cited in
Hall, Hindmarch, Hoy, & Machin, 2015, p. 27). In this way, the student
understands preexisting conceptions and is now able to connect them with
reality. By questioning every new concept, applying existing knowledge and
real world experience, he or she becomes an expert learner.

Through the subjective brain, a unique subjective learning profile is
developed. This profile depends on the routes that the brain has constructed to
create a new path that is accessible from each individual, in order to achieve
learning. Even in cases when there is a learning difficulty, the brain has the
tremendous capacity for finding a different route to knowledge (Cottrell,
2013). This suggests that the brain has the potential or the ability to modify
functionality based on experience. Therefore, when the process of learning a
specific concept becomes difficult, there is the likelihood that the brain
develops a different way to learn it (Michelon, 2008). The human brain grows
new neurons, which become functional, and they are related with memory
(Jensen, 2005). In a number of cases, when many students’ performance in
class is dysfunctional in terms of how easily they can process and assimilate
information due to special learning needs (dyslexia, dys-orthography), or
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developmental disorders (ADHD —Attention Deficit Hyperactivity Disorder),
it has been claimed that their brain works in a “different way” compared to the
average student. Left-Right Hemisphere theory claims that each side of the
brain controls different types of thinking (Springer & Deutsch, 1985/1981). A
dyslectic brain is the one that functions with the right hemisphere as the
dominant one (lateralization of the brain). This means that in order for a
dyslectic student to learn he or she actually needs to use images, colors,
intuition, emotion and imagination (Cherry, 2016). The role of the right
hemisphere is lateral, since it is the one responsible for language numbers and
reasoning. However, recent research supports that “no matter how lateralized
the brain can get, though, the two sides still work together” (Zimmer, 2016, p.
1). The two hemispheres are linked by over 200 million nerve fibers (corpus
callosum); there is a crossover effect since each hemisphere controls the
opposite side of the body and that side is related to the mental capacities of the
other hemisphere (Cottrell, 2013). Under these terms, a question that arises is
whether the brain network can be strengthened through differentiated means
of incoming messages of information.

State of the Art — Study Skills and Effective Learning

The most effective way for learners to develop and shape their knowledge is
to “learn how to learn” (Smith, 1982). Learning how to learn means that
students become autonomous thinkers through their self-awareness for the
reasons that they learn, the goals that they set and the steps that they need to
follow in order to learn. As autonomous students, being highly motivated, they
are capable of recognizing their learning needs by setting goals and choosing
the study skills which are suitable to their profile and guide them to significant
learning (Gibbs, 1999). Taking into consideration the multiple intelligences of
a student, active learning involves significant learning through which “the
learner seeks for motives, improves his personal achievements and finally
reaches metacognition, the active participation of the individual in his or her
thinking process” (Stewart & Landine, 1995, pp. 16-20). Higher order
thinking involves active control over the cognitive processes of learning. This
active control involves activities such as planning how to approach a learning
task, to monitor comprehension and to evaluate the progress towards the
completion of this task. In order for the students to determine how
successfully they learn, it is important to effectively apply their cognitive
resources through metacognitive control (Livingston, 1997).

Personal Profile and Approaches to Learning

The first step that can be taken to shape a personal learning profile and the
suitable strategies that can be used to gain knowledge and metacognition is to
start an individual conversation among students and teachers for the different
ways to learn effectively. Since every individual uses the senses to understand
and receive information, a multisensory tool, the VARKS Questionnaire, has
been designed and used to recognize which is the best way to manipulate
information for different purposes. The VARKS Questionnaire is an inventory
that is predicated upon information processing modes and can be used in order
to observe how the visual, auditory, verbal and kinesthetic learners receive
information (Baykan & Nancar, 2007). Learning preferences are not only
difficult to detect, but also difficult to change in a school system. These
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preferences once detected, though, can help the learner use the techniques
through which he or she can encode new information that must be represented
in his or her memory. According to each learner’s learning profile, these codes
can be visual, auditory, verbal, kinesthetic and multimodal. Encoding
information in several ways assists learners’ long-term memory and leads
them to knowledge (Cottrell, 2013). A relevant study was performed at the
Department of Medical Education of Erciyes University in 2006. The Turkish
version of the VARKS Questionnaire was administered to students in the first
year of their studies. By recognizing the learning styles of the students, “the
instructors were able to develop the appropriate learning approaches, in order
to make the educational experience more productive” (Baykan & Nacar, 2007,
p-158).

Taking into consideration that such a tool is not a test that measures
intelligence or gives a diagnosis for any possible special learning differences;
its aim is to strengthen the options learners have and the multiple ways they
might not have considered that guide them to knowledge (Atkins & Svinicki,
1992). Applying, for example, this tool in the fifth or sixth grades of primary
education could result in classes that are shaped with students who can
perform better by using kinesthetic ways or tools for learning (likewise classes
with visual, auditory, verbal learners). In such a case, the group would not so
easily be able to adapt and perform in an environment where they are expected
to stay on the desk and passively listen to the teacher covering material on a
theoretical basis. Their body movements would distract them from being
concentrated, with the result of interrupting the lesson in multiple ways. As a
result, their performance in class and at home would be negatively affected,
since they would not know how to deal with these distractions and cope with
the tasks that need to be completed. A kinesthetic group includes learners
who need to involve all their senses, with a strong participation of their body.
These learners could be both diagnosed with or without special learning needs.
Therefore, the skills that should be used in the process of learning, for these
students, do not depend on any possible individual special learning needs, but
on the learning profile of a group as a whole. Approaching learning according
to the profile of a group would not result in the categorization or
discrimination of the group, but in the recognition of the need for recreating
ways that improve and enhance the process of assimilation and metacognition.

Learning Skills in Action

In order for the students to manage independent learning successfully, it is
required to use the essential means to recall the information they need. Good
recall is linked with attention and awareness during the process of encoding.
Study skills assist the students to participate in the memory process, through
which they are led to integration by:

* Taking in information through noticing, attending and absorbing.

* Encoding the information by joining it with information in the working
memory so that the brain can store it in the long-term memory.

* Retaining the information in their long-term memory.
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* Recalling the information by retrieving and remembering information,
with or without a purpose. (Cottrell, 2013, p. 210)

Under these conditions, the personal learning profile of a student leads the
way to specific study skills that are the means to significant learning. Fleming
and Mills defined four sensory modalities of learning: visual, auditory, verbal
(read-write), and kinesthetic (Fleming & Mills, 1992). Based on these
definitions, visual learners assimilate information by connecting information
with visual stimuli. Any information in written form should be interrelated
with relevant optical tools (colors, images, videos). According to Fleming and
Mills, Visual skills involve mind maps, diagrams, charts, color-coding,
pictures, videos, posters, slides, and lessons that use picturesque language. In
order for them to encode information autonomously, learners can redraw
images from memory, replace words with symbols and transfer meanings on
images. For aural learners, information is better assimilated by oral speech.
They can better encode information by attending classes, discussions, tutorials
and recordings; to convert information independently learners can transfer
what they listen in the recordings, in notes (since note taking is not a strategy
that can be effective for them), to listen to the recordings many times, read the
information aloud and explain the information orally. For verbal learners
(learners who prefer reading and writing), intake of information can be
achieved through lists, dictionaries, definitions, handouts, textbooks, notes,
and manuals. They can autonomously take notes and rewrite them with
synonym words, turn their notes in charts, diagrams, graphs and flows of
words. For Kinesthetic learners, all senses must be activated during the
learning process; body movements (walking, dancing, playing with objects),
as well as visual and auditory stimuli are necessary in order to fully
concentrate on the process. They assimilate information by lessons in
laboratories, field trips, lectures with real life examples, exhibits, and hands’
on approaches. Encoding for them involves note taking of the real life
examples and possible conducted experiments, illustrated ideas supported by
pictures that add information in the notes, case studies and applications that
support principles and abstract concepts. In cases, of multimodal learners,
learners that do not have a strong preference in any single mode, all the
strategies can be combined to reach their optimum potential (Fleming, 1995,
p. 3-4).

Approaching Learning Through the Application of Learning Skills

Learning in action through the utilization of study skills can be applied to
classrooms from primary years to secondary years of education in parallel
with the school’s curriculum. A new model of approaching learning can be
applied for students of the fifth and sixth grade of primary years, as well as
students of secondary years. Applied, for example, at the sixth and seventh
grade, the students are separated into two groups that include students
diagnosed with special learning needs, and students that are not diagnosed
with special learning needs. After being informed from their teachers about
the significance and importance of the personal learning profile, the students
complete the VARKS Questionnaire. Based on the questionnaires’ results, all
the students (all blended together) are separated into four groups (visual-aural-
verbal-kinesthetic). From the first grouping, it is already known who the
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students that have special learning needs are; these students are blended with
the rest in order for it to be proved that through this approach all the learners
can be included in the same class environment. New classes are formed
according to the learning profile of every group; new lesson plans and
activities through interactive means are applied in the school’s curriculum.

For the group of visual learners school subjects such as Languages and
History will be taught through a video series in which every chapter will be
presented in a virtual reality classroom. Students then participate in interactive
activities in which learning strategies are asked to be used. By watching each
episode, the visual learners are using mind maps in order to visually assimilate
the necessary information; the aural learners will create recordings from the
information being heard on the video, and in role play activities, in pairs, they
will “perform” that information that needs to be assimilated; the verbal
learners will be taking notes in diagrams, bullet points, acronyms, and learn by
writing and reading; the kinesthetic learners will be using role plays, by acting
out the relevant chapters and use the board in order to write in notes the
necessary information; the multimodal learners will choose any of the
strategies that are preferable from them according to the subject being taught
(mind maps, diagrams, bullet points, Cornell method, acronyms).

For all the groups, activities will be presented in an interactive and written
form. Through the written form, learners will be able to self-assess their
progress during the completion of their home assignments. Assignments that
will be completed at home involve the creation of board games that include:

* For the Visual learners: blind sketches, puzzles, putting sentences in the
correct sequence, rebus.

* For the Aural Learners: listening to recordings and songs, made from
lectures, and including wrong information that need to be identified.

* For the Verbal Learners: crosswords, cryptlex, anagramism, scrabble.

* For the Kinesthetic Learners: pantomime, singing, role-playing and
experiments.

According to this model, students with special learning needs are no longer
excluded, since they now recognize which is their learning profile and can
autonomously apply the techniques that will help them to learn by
participating actively in the classroom. Grouping will strengthen
communication and empathy between the students, who will no longer feel
any form of discrimination.

At this point, a possible question that may arise is on how this model is going
to be assessed in terms of its effectiveness, and if the lesson is student
centered, what is the role of the teacher and his/her teaching methods?

In order to document the effectiveness of this model and its learning outcome,
the teachers - educators will be using a manual that will assist them in
recording the performance of their students during and after the lesson. This
manual is going to include:
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1. The lesson plan of every chapter presented (information to be
assimilated).

The chapter’s relevant activities in a written form.

3. The evaluation form for the performance of the students (individually
and in groups) during the lesson.

4. The self-evaluation form, for the students evaluating their homework
activities.

5. The activity booklet that includes the instructions and the relevant
learning profile assimilation techniques that will be used from the
students.

6. The rubric analysis that includes the grading scale. This scale is going
to evaluate each student according to the level of performance in
his/her group (visual, aural, verbal, kinesthetic) compared with the
performance of the multimodal group.

The model’s website includes the subject’s video series, tips on how to use the
learning skills, extra homework activities, group line in which the students can
download and share their work and work online, help line through which the
students can ask for advice from their teacher-educator. By the end of every
week, the educator is going to measure the average performance of every class
and compare the results with the multimodal class.

Learning Skills via Technology in the Classroom

When comparing traditional methods of teaching with modern ones, we
realize that a significant difference between them is the use of interactive
means, the use of technology. Although many contradictory opinions have
arisen for their effectiveness, their influence is major since technology
dominates in our modern society. There are many questions that are probed
about whether technology can actually support and enhance the learning
process. Research has shown that classrooms that are judged as the most
innovative are engaged in constructivist, knowledge building practices that
integrate ICT into the curriculum and change assessment (Kozma, 2004).
Whether an innovation succeeds, though, depends on the extent to which its
characteristics fit the school environment. It depends on how clearly it can be
implemented within the context and how practical its implementation is within
the demands and limitations of the environment (Kozma, 2004). A challenge
that is faced by teachers and educators is on how to motivate the students to
effectively use the mediums provided in class (Huffman & Huffman, 2012).
Modern educational environments include technological means in their
curriculum by including interactive activities (projects, portfolios, research
papers, power point presentations) during the lessons. New types of
chalkboards (with interactive digital screens), online lessons and video chats
for students who are not able to be physically present in the class, e-books,
and educational games are innovations from the past decade that aim to
change the modern classroom’s environment (Svokos, 2015). In order to
create more direct and significant learning, study skills should be implemented
in each new medium, by developing a new school curriculum based on lessons
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that will have been designed to include study skills in core subjects through
interactive means.

Foreseeing the Future

In a period that in every educational system in the world, teachers and
educators are seeking to find the best possible ways to include students from
different countries, different socio-economic background, different
intelligences and unique brains, in the system, it is not a matter of any special
needs or a matter of intelligence on how easily or effectively an individual
learns. It is a matter of being involved. Involvement means to be able to hear,
understand, process, use and assimilate symbols, words, sentences, meanings
and ideas that will guide the learner to knowledge. Technology triggers the
minds of every individual in any corner; the skills are the keys that open the
doors to each self and mirror the ability of every individual by choosing to
know how to learn. Having the means as well as having the tools to reach
knowledge is the way through which a person achieves self-awareness and
metacognition; this is not a matter of receiving good grades and high degrees
but a matter of having a successful life as autonomous and spiritually
independent minds.
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Abstract
This paper examines how chatbots can be used to support students as they
transition into university. We propose that chatbots can be a useful tool for
helping first year university students deal with two key issues that affect their
motivation and success: navigating the volumes of information that confront
them, and feeling socially disconnected. This paper reports the results of
applying this tool in a large first year class. Findings indicate that chatbots
can play a valuable role in assisting students without increasing the demands
on instructors. We conclude with proposed improvements for future chatbot
iterations.

Introduction

This paper brings together two streams of research that have been explored
separately, and more recently have been combined: students transitioning into
first year university, for example Hillman (2005), and the use of information
technology in education, i.e., Dahlstrom Walker and Dziuban (2013).

A great deal of literature has examined the difficulties students face when
starting university. Briggs, Clark, and Hall(2012) outline a few large studies
including Tinto’s (1987) seminal work on this topic, which indicated that the
causes of attrition can be largely attributed to both social and academic
challenges. Among the causes most frequently cited are a sense of being
disconnected from other students and from the instructor and the difficulties of
navigating a new environment with new expectations and structure (Jones,
Edwards, & Reid, 2009). Related to this, but not directly examined, are the
significant volumes of information to sort through, absorb, and act upon. A
review of the information management literature reveals that high quantities of
information may have unintended negative effects such as confusing and
frustrating the recipient, leading to information anxiety and diminished
performance (Eppler & Mengis, 2004).

Technology has been proposed as a possible tool that can be harnessed to deal
with the above issues. In particular, it has been examined as a tool to connect
with and assist students both socially and academically (Rau, Gao, & Wu,
2008). The research shows that tools such as e-mail, text-messaging/short-
messaging systems (SMS) and instant messaging (IM) can be effective for
sharing information with students, answering their questions, and helping
them feel connected to the instructor (Lauricella & Kay, 2013; Rau et al.,
2008). Their benefits from a student perspective are the potential for a quick
response, convenience, ease-of-use and a sense of greater connection with the
instructor. However, the problems associated with IM are that it can be
frustrating for the student if the instructor is not online, and the student
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sometimes perceives it as breaching privacy boundaries. For the instructor, it
demands greater availability and greater time spent responding to individuals.

A recent technology innovation that extends instant messaging is the chatbot.
This is an automated response system that has some limited artificial
intelligence capabilities and appears as a contact on the IM system. Its benefit
is that the student can navigate through frequently encountered questions
using an intuitive, conversation-like approach and locate information as it is
needed, when it is needed. The chatbot can also send reminders or be used as a
mass communication tool by the instructor to send messages. The fact that it
resides on the student’s mobile phone makes it convenient and, at the same
time, may give the student the sense of being a little less disconnected from
the professor, while at the same time not being too close.

This paper examines the literature on student transition, information overload
and the use of chatbots to address the challenges from the intersection of these
two issues. It is important to do so because student retention is a challenge
that all universities confront, and we are constantly seeking tools and
approaches that can make student transition and, therefore, student retention
more successful. Mobile phones and the use of instant messaging are
ubiquitous among university students, some studies showing that over 90% of
students own them and frequently use IM to communicate (Jones et al., 2009).
They represent an opportunity to reach students “where they live.” However,
the direct focus on IM in education is relatively scarce (Lauricella & Kay,
2013).

The paper describes the findings from the use of a rudimentary chatbot in a
large first year class. It concludes by identifying areas of improvement for
future iterations of the tool, as well as other applications.

Literature Review

Student Transition

A significant amount of research has engaged in understanding the challenges
of student transition into first year university because the majority of student
departure occurs during this time (Jones et al., 2009). The movement from a
prescriptive, structured high school system to the independence of a university
system makes students feel disoriented, and they often struggle to motivate
themselves (Briggs et al., 2012; Harley, Winn, Pemberton, & Wilcox, 2007).
They must also adjust to increased academic demands and altered teaching
arrangements (Jones et al., 2009). Although information is one of five
important aspects of successful transition, they often experience information
overload on arrival (Briggs et al., 2012). Finally, they feel disconnected
socially from peers and instructors, which also serves to reduce motivation
and help-seeking behaviour (Harley et al., 2007).

Successful transition is, therefore, more likely to occur when the student can
be an autonomous learner, access and absorb the needed information, and feel
socially connected to instructors and peers (Briggs et al., 2012). While
supportive university systems and information systems can enable adaptation
and good decision making, research has shown that administrative information
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sessions and online or in-class document provision systems are not sufficient
(Harley et al., 2007). These sessions and document systems do not address
the underlying cause of information overload, and indeed, may contribute to it.
Information overload can lead to feelings of demotivation, frustration, and
anxiety, and students must feel comfortable seeking help (Eppler & Mengis,
2004; Er, Kopcha, & Orey, 2015).

Furthermore, students do not take the needed actions to obtain clarification or
assistance when feeling lost or confused. Er et al. (2015) examined college
students’ online help-seeking behaviour and found that students may avoid
seeking help in order to uphold a positive social image; they want to avoid
being viewed as appearing incompetent. Based on these insights they suggest
that students are more likely to seek help if they are able to do so with
anonymous identities and will use instructor supports when they are viewed as
both useful and non-threatening.

With respect to the social aspect of transition, social presence is consistently
associated with student motivation and it is also believed to influence
motivation (Rau et al., 2008). Social presence is created by the intimacy and
immediacy of interactions (Rau et al., 2008). Similarly, a sense of connection
with the instructor, i.e., frequency and quality of contact, is a significant
predictor of student persistence in the face of challenges (Tinto, 2002 in Jones
et al., 2009).

Scholars have examined the use of text-messaging (SMS) to support transition
to university. They demonstrated that the use of SMS has the potential to
enhance support provided to students, facilitate the development of productive
relationships for those who would otherwise be socially isolated and provide
valuable assistance (Harley et al., 2007). Because students receive text
messages in a device they consider personal — their mobile telephones — this
mode of communication was a way of blurring the distinction between the
academic and social aspects of university life, strengthening relationships
between staff and students (Harley et al., 2007).

At the same time there are concerns that we want to develop independent
learners and ensure they are not dependent on support structures and ensure
that instructors are not over-burdened (Jones et al., 2009). From an
instructor’s perspective, as the number of students increases, it becomes more
difficult to connect with students individually regardless of the mechanism. In
addition, it is not reasonable to expect that instructors would be continuously
available to students even if the technology allows it.

Scholars have noted that it would be a missed opportunity if universities didn’t
consider tools such as SMS and IM to support first year students given that
students are already “conducting a substantial part of their lives” through these
tools (Harley et al., 2007, p. 238). Our paper accepts this proposition and
examines a new tool — the chatbot — and the role that it can play in supporting
student transitioning while addressing some of the concerns associated with
SMS and IM.
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Technology in Education

Communication technologies such as text messaging, e-mail, and instant
messaging have all been examined both as educational tools and for their
impact on student-instructor bonding. In all cases it has demonstrated value in
enhancing the experience and performance of the student. Lauricella and Kay
(2013) examined how higher education students use text and IM for academic
purposes with peers and instructors and found that students regularly used it
for academic purposes with peers but did not use it as frequently with their
instructors (Lauricella & Kay, 2013). E-mail, on the other hand, was rarely
used for peer-to-peer communication and students did not report feeling
positively about or bonded to the instructor when this technology was used
(Lauricella & Kay, 2013). Those that did use IM to communicate with the
instructor noted that it was more convenient than e-mail since they always
have their mobile phones in-hand and appreciated that it allowed them to get
in touch with him/her and get quick answers (Lauricella & Kay, 2013).

A 2009 study by Jones and colleagues showed that over 70% of students were
interested in using their phones to receive deadline reminders and over 60%
were interested in receiving questions from their tutors. Approximately 40%
indicated they would appreciate being able to use their phones to find out
information and keep in touch with tutors or asking questions. Students
viewed the reminders and announcements of administrative changes that
arrived in their phones were an effective aid to time management (Jones et al.,
2009). Scholars have consistently shown that SMS is a personal way to reach
students and let them know that they should look at materials available online
(Rau et al., 2008).

In terms of information overload, research showed that using SMS to
communicate with the instructor did not increase student pressure; when
students received a message they felt they were being cared for and felt
bonded strongly with the instructor and classroom activities. They were
motivated to pay attention to information in their email or online when
directed to do so in this way (Rau et al., 2008). Scholars propose that text
messaging reminders of when assignments are due can help first year students
adjust to academic life (Lauricella & Kay, 2013) by helping them manage
their new and substantially increased workload. With respect to asking for
assistance, students feel more comfortable doing so when using technology
because of reduced social cues (Rau et al., 2008).

With respect to social bonding, informal communication is very effective in
social bonding and social learning; adoption of informal interaction into
education improves student—instructor relationships, promotes student
motivation and reduces student pressure (Rau et al., 2008).

Messages are arriving to the student’s mobile phone (an object perceived as
“personal space”)(Lauricella & Kay, 2013, p. 4). Furthermore, IM and SMS
are viewed as less formal means of communication and more personal (Rau et
al., 2008). As a result, when the instructor communicates with the student
using SMS some students feel it made the instructor feel more approachable
and friendly (Lauricella & Kay, 2013), and the distance between the two is

115



ICICTE 2017 Proceedings

shortened resulting in a better relationship and higher student motivation (Rau
et al., 2008).

On the other hand, some students resented when SMS or IM were used to
communicate with faculty because they considered their mobile phones a
personal technology and disliked faculty entering into their personal space
(Lauricella & Kay, 2013). Students also noted the frustration and limitation of
not being able to reach the professor if he/she was not online and that
sometimes they simply did not want to appear visible to their instructor (Kay
& Lauricella, 2015).

To our knowledge, the role that chatbots can play in addressing some of the
above concerns has not been examined. Chatbots reside in instant messaging
platforms and can assist with simple questions with basic artificial intelligence
as well as providing a more intuitive navigation for finding information.

They, therefore, offer the possibility of assisting with a student’s information
needs while, perhaps, feeling somewhat personal by virtue of being accessible
through mobile phones.

Information Overload

Scholars summarizing prior work on information overload point out that there
is no universally accepted definition of the term (Edmunds & Morris, 2000;
Eppler & Mengis, 2004). It can mean having more information than one can
assimilate or being burdened with a large supply of unsolicited information,
some of which may not be relevant. However, they concur that overload
occurs when supply exceeds processing capability (Eppler & Mengis, 2004).

Information overload is seriously affecting the ability of people to do their
jobs and impinging on relationships and quality of life (Edmunds & Morris,
2000). Research has demonstrated that the quality of decision or reasoning has
an inverted-u relationship with the amount of information (Eppler & Mengis,
2004). Beyond a certain point, the information is no longer integrated into the
decision process, decision accuracy declines, and the individual becomes
confused and has difficulty recalling prior information or using it effectively
(Edmunds & Morris, 2000; Eppler & Mengis, 2004).

Emotionally and psychologically, overload is usually associated with loss of
control over a situation and feelings of being overwhelmed (Bawden &
Robinson, 2009). Psycho-emotional reactions of stress, anxiety and low
motivation may also occur; as well as a greater tolerance of error, sense of loss
of control or a false sense of security (Eppler & Mengis, 2004).

Information overload is caused by a combination of factors including the
information (quantity, quality, frequency, etc.), recipient, and technology
among other reasons (Eppler & Mengis, 2004). Overload has been
exacerbated by two factors: the rapid advance of technology, which allows
information to be shared in multiple forms and through a variety of channels,
and the fact that our classical methods of handling information may be
inadequate for the electronic forms which are prolific today (Bawden &
Robinson, 2009; Edmunds & Morris, 2000).
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Overload can be reduced by delivering information in the most convenient
way for the user, and using intelligent information management systems that
enable easier prioritization of information. Examples include simplifying
information technology functions and using artificial intelligence search
systems (Eppler & Mengis, 2004). Structuring is key to making it more
manageable and more valuable (Edmunds & Morris, 2000). Solutions to
information overload revolve around the principle of taking control of one’s
information environment (Bawden & Robinson, 2009).

At the same time, some propose that push technology can be useful because it
can reduce the need to search for information or the risk that someone who
needs the information might not be aware of its existence. Push technology
works by “pushing” notices of pre-selected information to the user, thereby
alerting him (Edmunds & Morris, 2000). However, this system is ineffective
if the user does not want information pushed to him or if too much
information is pushed, once again creating an overload situation (Edmunds &
Morris, 2000).

The intersection of the above three streams of research motivate this paper and
the creation of a chatbot for a large first year class. The design of the chatbot
will be described below, as well as the results of a survey of students who
used it. .

BU111 Bot Implementation

Chatbots are automated IM accounts that are programmed with chat-based
logic. They appear in your IM contacts as any friend would and are accessed
in the same way.

Chatbots have become popular due to two important trends: (a) billions of
people worldwide now use IM apps, and (b) the app model of executing
activities is problematic because you have to download and learn a new app
for each activity you want to perform or you have to access a website.
Chatbots offer the potential to provide support without requiring the individual
to wander around an app or website, or learn how to use a new interface. For
example, a chatbot could ask your criteria and suggest relevant things for you
to look at. Bots represent a unique opportunity because many smartphone
users find themselves in a state of app-overload. They have too many apps that
do too many things and are often hesitant to download new ones, no matter
how great they might seem. Bots solve this problem by providing access to
new experiences and services from within a familiar and comfortable space: a
chat app. Furthermore, the conversational interface that is used to help the
user navigate through content or find desired content is very similar to a
conversation one might have with another person, and is easier than hunting
and clicking on a website.

In designing the chatbot for our course there were several points raised by

scholars, in addition to the observations described above, that informed its
creation and design:
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* Humans interact with media in inherently social ways (Veletsianos &
Miller, 2007).

* An information retrieval system should be designed so as to reduce the
risk of failure by the user and thereby increase his self-efficacy
(Wilson, 1999).

* Although there is an abundance of information available it is often
difficult to obtain useful, relevant information when it is needed
(Edmunds & Morris, 2000).

We were therefore focused on developing a tool that would make information
retrieval easy and convenient by enabling it to occur through mobile phones.
Furthermore, by using a chat interface the hope was that the search for
information would be more intuitive and less frustrating. Finally, by injecting
a little humour into its interface it was hoped that the chatbot would
feel“friendlier.”

Figure 1 below illustrates the BU111 Bot in a user’s phone. When the user
first connects with the chatbot he sees the Main Menu options shown on the
left in Figure 1. The student can choose among Assignments, Help, and other
options that are likely to be the key areas of information he might be interested
in. The image on the right shows both the conversational response and the
options that appear if the user selects “Assignments” from the Main Menu. If
the student selects a link that is attached to a document, the document will
open in the user’s phone.

< TheBU111 Bot ° < TheBUT11 Bot L
= What would you
R, @ like to do now?
OK, back to the v
@ ment we 9 What assignment

What would you _ would you like
like to do now? information on?
11 / y

N Tap a message
ﬂ Tap a message P 9

Syllabus Back

. Research Diagnostics
Assignments

Bonus Assignment

Weekly Tasks
New Venture Proposal
Lab
New Venture Final Report
Class
What the user sees if he What the user sees if he selects
selects “Main Menu” “Assignments” from the Main Menu

Figure 1 — List of main menu (on the left) and assignment menu options (on
the right).
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The chatbot provides organizational assistance to the student with three
important features: (1) the Weekly Tasks allows the student to look up what is
required in any particular week of the term; (2) the student can opt to receive
notifications once per week reminding him of what is required that week, and
(3) the instructor can send out “blasts” reminding and sharing information
with students. To ensure that the students still developed some independence
over time, the automatic weekly notifications changed over the semester from
explicit tasks to check your course outline to what should you be doing right
now?

The blast feature available to the instructor allowed her to send notifications,
reminders, and words of encouragement to anyone who was using the BU111
Bot. From time to time this feature was used simply to send jokes,
particularly during times when the instructor knew students would be feeling
very stressed.

Figures 2a and 2b show some small personality elements that were in the bot.
If a command was entered which the chatbot could not understand then the
message What you talkin’ bout, Willis appears. This is a well-known
expression from a popular television series in North America. The Tips and
Tricks option shown in Figure 2a is a collection of advice that was gathered
from upper year students on how to survive the course, first year, and
university in general. Each time a student selects this option he receives two
random tips out of the collection. Notice that the conversational style of the

chatbot is casual rather than formal, Sure thing! How can I help you” (Figure
2b).

< TheBU111 Bot ’ < TheBUT111 Bot ’

~—

What would you What you talkin'

@ like to do now? @ bout Willis?

What you talkin'
bout Willis?

Syre thing! How

@ cay | help you?

+ Tap a message =)

Tips & Tricks I Need Help Surviving BUT11

Help Physical/Mental Health
Notifications Office Hours
Blast I'
Settings I'm Hungry

Figures 2a and 2b — Elements of humour, “personality” and assistance

The Help categories illustrated in Figure 2b provide the students with some
non-academic information. The I’m Bored option connects the students with
student clubs and the athletic complex.
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The BU111 Bot operated on the Kik messaging platform. It was created by
two students of the business program. It was implemented in a large first year
business class teaching roughly 1,900 students. The format of the class is two
1.5 hour 300-student lectures per week. In addition to lectures, students were
required to attend weekly labs and prepare specific assignments and activities
for the labs prior to attending. Course requirements are two exams, one online
assignment, one individual case analysis write-up requiring extensive
research, one large group project requiring the identification and validation of
a new venture opportunity, as well as two group presentations (one case
presentation and one presentation based on the new venture project).

Findings

A voluntary survey was conducted of the students who chose to use the
chatbot. Approximately 1,700 first year students registered with the chatbot,
and 315 responded to the survey, providing an acceptable response rate of
18.5%. Students were asked to answer questions and consider the impact of
the chatbot in comparison to their other classes where no chatbot was used. It
was also possible to view usage through a dashboard that is built in with the
chatbot.

By using the dashboard it was possible to see that Weekly tasks was the most
frequently used feature, followed by Assignments. Approximately 1,700 and
1,500 students used each feature frequently at the beginning of the term. Use
declined over the course term, which was expected given that the assignment
instructions were also available on a course website. The survey results
validate this information, indicating that many students used the Weekly tasks
feature throughout the term (see Table 1a).

With respect to student transition, the chatbot appears to have been valuable
both directly and indirectly. Tables 1a and 1b show the features that were
most valuable and most often used. Not surprisingly, Assignments, Weekly
Tasks and Notifications were most frequently selected. The Assignments and
Weekly Tasks features allowed students to look up the assignment
requirements for each of their assignments, while the weekly tasks listed the
requirements for their lab preparation each week. It should be noted that this
information was always readily available on the course website and on the
course outline. This suggests that the convenience of accessing the
information on their phones as well as being able to find it more easily than
searching through a website was of value to the students.
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Table 1a
Chatbot Feature Use

Please indicate how often you used the listed chatbot features

A few times T
Answer Options Never over the Weekly
Count
semester
Syllabus 101 200 13 314
Assignments 62 205 47 314
Weekly Tasks 53 181 78 312
Lab 134 140 39 313
Class 184 108 20 312
Tips and Tricks 150 147 17 314
Help 183 117 14 314
Notifications 86 141 87 314
Other i.e. formation of a group chat 227 66 17 310
Table 1b
Chatbot Feature Value
Which three features of the chatbot were the most valuable to you?
Answer Options Response Count
Syllabus 95 95
Assignments 189 189
Weekly Tasks 235 235
Lab 81 81
Class 15 15
Tips and Tricks 65 65
Help 28 28
Notifications 139 139
Other, i.e., formation of group chat 9 9

In terms of helping students meet course requirements, Tables 2a and 2b show
that over 60% of students felt that the chatbot, at least somewhat, helped them
meet lab preparation and course assignment requirements. Given that the
chatbot only provided access to information on what should be prepared, it
would be safe to assume that the students were reflecting the ability to easily
find the information they needed and ensure that they had all information
needed.

Table 2a

Assistance in Meeting Lab Preparation Requirements

Did use of the chatbot assist you in meeting the lab preparation requirements?

Answer Options Response Percent Response Count
Yes 34.3% 106

No 38.2% 118
Somewhat 27.5% 85
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Table 2b
Assistance Meeting Assignment Requirements

Did use of the chatbot assist you in meeting the course assignment
requirements?

Answer Options Response Percent Response Count
Yes 43.6% 134
No 30.6% 94
Somewhat 25.7% 79

The Notifications feature allowed students to opt to receive push messages on
Sundays that reminded them of weekly tasks that were due in the upcoming
week. The notifications evolved over the course of the term in order to
encourage students to become autonomous rather than relying on others — at
the beginning of the term the notifications provided a detailed list of what
should be completed. Within a few weeks, the notifications reminded students
to look at their course outlines for what was required, and at the end of the
term they were simply messages to the effect of, shouldn’t you be doing
something to prepare for BUI11?

Tables 3a and 3b show that over 50% of students found the chatbot aided them
with time management in some way. More importantly, approximately 84%
of students indicated that the notifications prompted them to work on course
requirements, and in Table 2¢ we see that 18% of students perceived the
notifications as “something I must attend to.” Furthermore, as shown in Table
3¢, 46.7% were relieved to be reminded, suggesting that the tool helped
alleviate some of the stress of managing academic demands. Survey
comments further confirmed that students appreciated the push notifications
however, some expressed frustration at the fact that they became more vague
over the term, and they wanted them to be more specific and prescriptive as
they had been at the beginning of the term. It is fair to conclude that these
students were resisting taking ownership of their learning and reinforces the
concern that technology and support structures must be used judiciously so
that students learn to self-organize to ensure their success (Briggs et al., 2012;
Jones et al., 2009).

Table 3a
Prompt Value of Reminders

Did Notifications and reminders prompt you to work on course
requirements?

Answer Options Response Percent Response Count
Yes 45.2% 131
No 16.2% 47
Somewhat 38.6% 112
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Table 3b

Time Management

Did the chatbot aid your time management?

Answer Options Response Percent Response Count
Yes 22.7% 70

No 47.7% 147
Somewhat 29.5% 91

Table 3¢

Perception of Notifications

If you used the Notifications feature, how did it make you feel when you
received it (select all that apply):

Answer Options Response Percent Response Count
relieved to be reminded 46.7% 129
this is something I must attend to 18.1% 50
they care about me 13.0% 36
they are watching me 6.2% 17
I can plan my own time 15.9% 44

The most interesting insights related to social connection are shown in Tables
4a and 4b. Despite the fact that the chatbot is not human, approximately 65%
of students indicated that the chatbot at made the course feel more personal
than other courses (Table 4a). In Table 3c we see that 13% of students felt
cared for when they received notifications. Students taking the survey often
commented on characteristics associated with humans, “Liked the motherly
feel it had,” “Liked the sass.” Many students made statements such as “made
the professor more relatable.”

Table 4a
Social Perception of Bot

Did use of the chatbot make the course feel more social and/or personal than
other courses that did not use a chatbot?

Answer Options Response Percent Response Count
Yes 38.6% 120
No 34.4% 107
Somewhat 27.0% 84
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Table 4b
Willingness to Ask Questions

Did you ask questions to the chatbot that you might not have asked your
Professor or TA?

Answer Options Response Percent Response Count
Yes 28.2% 88
No 71.8% 224

In Table 4b we see that 28.2% of students asked questions of the chatbot that
they may not have asked their professor or teaching assistant. Although this
may seem like a small number, it is important to note that these students had
questions that would have either gone unasked or ran the risk of obtaining
incomplete or incorrect information from peers.

In general, the chatbot appears to have been a useful transition tool as shown
in Tables 5a and 5b. Just under 50% of students indicated that the chatbot
increased their level of motivation in the course in some way, and
approximately 69% indicated that it assisted them with the transition and
adaptation to university.

Table 5a

Chatbot as a Transition Aid

In comparison to other courses, did you feel that the provision of a chatbot
assisted you with the transition and adaptation to University academic
expectations in BU 111?

Answer Options Response Percent Response Count
Yes 28.9% 89
No 30.2% 93
Somewhat 40.9% 126

Table 5b

Motivational Impact

Did use of the chatbot increase your level of motivation in this course more
than other courses that did not use a chatbot?

Answer Options Response Percent Response Count
Yes 19.9% 61

No 51.5% 158
Somewhat 28.7% 88
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Conclusions and Future Iterations

Future iterations of the chatbot will incorporate insights gained from this
version. In reviewing the comments, some students liked the jokes and
individual notifications and wanted more while others did not. As indicated in
Table 2c, approximately 16% of students reacted to the notifications with “I
can plan my own time.” This reinforces the notion of individual information
preferences and that “overload” is a very individual thing. Future iterations of
the chatbot will allow students to subscribe and unsubscribe to receive
notifications as well as jokes and individual review questions so that their
individual information and communication preferences are more likely to be
satisfied.

In addition, the chatbot will be developed for Facebook Messenger. Students
already have Messenger and it is a cross-platform product whereas Kik has
fewer subscribers, and it only works on mobile telephones. This created some
resistance to its adoption.

We will also be experimenting with making the chatbot “friendlier” by
incorporating photos and images. Images are more aesthetically pleasing than
text alone, but we believe that visuals of faces and humour increase the
“friendliness” of the product and, it is hoped, increases social bonding further.

Finally, we plan to harness more of its potential as an educational tool by
pushing weekly or bi-weekly “food for thought” or review questions so that
students are at least thinking about the material between lectures. At least one
of the instructors also plans to use it to hold virtual office hours. Students
often indicate that they are uncomfortable coming to the professor’s office and
find it intimidating. It is hoped that in allowing students to ask questions
during a designated hour (so that the burden to the instructor is not increased),
using social media will encourage more students to ask for assistance or at
least feel that the instructor is in general more approachable.

Mobile telephones are prolific, and students and their phones are inseparable.
Rather than lament their presence, the existing findings related to technology
in the classroom suggest that they may represent an opportunity to both make
students comfortable in their new environments socially and help them
manage its complexity so that they can transition into university more
successfully or at least more easily. The use of the chatbot represents an
opportunity to assist students by providing information that can be quickly and
easily found, as well as make them feel a little more comfortable and
connected with the instructor. Importantly, both of these objectives are
achieved without increasing the demands on the instructor. Indeed, the
instructors of BU111 found that the student e-mails they received asking
questions caused by information overload or an inability to find information
declined significantly. Chatbots in education represent an opportunity to truly
create an improved experience for both students and instructors.
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STRATEGIES AND TOOLS FOR MEASUREMENT AND
HANDLING STRESS FACTORS OF UNIVERSITY
STUDENTS

Véra Strnadova and Petr Vobornik
University of Hradec Kralové
Czech Republic

Abstract

According to the research carried out in the last five years in terms of
frustration tolerance, students on average range throughout the whole school
year within the optimal third zone. In terms of using strategies when handling
stress, healthy coping strategies are most frequently used, namely by more
than half of respondents. Among university students the psychosomatic
symptom of tiredness and a lack of energy has the highest proportion, the
lowest occurrence was found among sport management students (more than
one third). The online application, which enabled subjective questioning and
classification into stress factors, was set up and placed on the Web.

Keywords: quality of life, zones of stress potential, frustration tolerance,
handling stress, psychosomatic symptoms, coping strategies, online
application

Introduction

Psychosomatic medicine, behavioural medicine and psychology of health
(Kebza, 2005; Kebza & Solcova 2000; K¥ivohlavy, 2001) are based on very
similar principles; they use related procedures and try to achieve similar goals.
If we think about their differences, then psychosomatic medicine is based on
the assumption of psychogenic origin of illnesses and was considerably
influenced by psychoanalytic bases and knowledge of theory of stress, and
behavioural medicine emphasizes the application of behavioural analysis in
the interdisciplinary approach to diagnostics, treatment, prevention and
rehabilitation of diseases. Psychology of health remains unlike the above-
mentioned branches a psychological branch regardless of its focus and subject.
It strives for the application of results of psychological cognition in relation to
health (Goleman, 1997; Kebza, 2005). We can say that the studied area that is
the subject of our empirical research belongs to the issues of social
psychology, mental hygiene, psychosomatic medicine, behavioural medicine
and psychology of health.

Statistical Procedure in the Use of Stress Potential Zones

zone 1
0% 19% 27% 42% 50% 100%

Figure 1. Zones of stress potential converted into percentage values.
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Limit values of individual zones of stress potential have been converted into
their percentage expression in the scale 0 (0%) to 39 (100%). See Figure 1.
Point results of each respondent from individual questionnaires have also been
converted into percentages (Strnadova & Vobornik, 2015b, 2016).

Statistical Procedure in Evaluating the Questionnaires

For our research, we have chosen the method of a questionnaire survey
(questionnaires A—F: A — Frustration tolerance, B — Handling stress, C —
Lifestyle, D — Living and social conditions, E — Psychosomatic symptoms, F —
Vulnerability, degree of vulnerability to stress). The questionnaires have been
modified according to the publication by Mickova (2004) — (A-E) — and
according to Beech (1987) — (F). From the original set of questions it was
possible to obtain a certain number of maximum points (A: 18p., B:
20x3=60p., C: 7x3=21p., D: 6x3=18p., E: 7x3=21p., and F: 12p.). During the
evaluation, it was possible to get at least 0 and at most 3 points (questionnaires
B — E), alternatively 0 or 1 point (questionnaires A: yes=0, no=1; and F:
yes=1, no=0), and the more points received, the more negative the result is
(except the answers from category C — coping methods in questionnaire B —
Handling stress which means the most successful handling stress situation
unlike the answers in categories A and B, i.e., malcoping (risky) strategies.
The number of points obtained in the questionnaire by each respondent was
then divided by the mentioned maximum for a given questionnaire, and thus
the percentage result of each respondent was gained. Based on this percentage
result an individual was consequently put in the particular stress zone, either
individually or within the average of the group of respondents, which will be
compared in the following chapters.

Research on Stress Factors in University Students

Monitored Period and Characteristics of Respondents

The research was going on from September 2011 to January 2016 among
1,513 students who completed 2,237 questionnaires in total. Of these students,
767 were women and 744 were men. Two individuals did not fill in their
gender (see Figure 2).

1000

881

2 809

c 800

©

c

S 600

g

‘*§400 280

3

£ 200 115 6

not completed 2 4 16 3319 7 4 7

2 0 -
0% 17 18 19 20 21 22 23 24 25 26 27+ ? age

Figure 2. Division of respondents by gender (on left) and by age (on right).

Respondents’ average age was 20 years (19.99586); ages ranged from 17 to 41
(62 respondents did not state age). See Figure 2, which includes respondents’
age for every single questionnaire (2,237 in total), repeatedly assigned to some
of the same students whose age was increasing throughout the study’s
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duration. Respondents were students from the Faculty of Informatics and
Management in Hradec Kralové, with the branches of study of applied
informatics, financial management, information management, management of
tourism and sport management as well as students from the Faculty of
Pharmacy of Charles University in Prague. (See the chart and the table in
Figure 3.)

Abbre- | N mber| % |Branch and University
viation
M 846 | 56% | Information management — UHK
MCR 256 | 17% | Management of tourism — UHK
FM 210| 14% ] Financial management — UHK
SM 97 6% | Sport management — UHK
Al 63 4% | Applied informatics - UHK
Faculty of Pharmacy — Charles
0,
pharmacy 31 2% University in Prague
sm | 7ot 16 1% Brangh not.completed in the
eted Al 6% completed questionnaire
not comple .
1% pharmacy 4% Total 1,519 | 100% Thc?re are 1,513,. i.e., 6 of them changed
2% their branch during the research

Figure 3. Division of students by branch of study.

Students were chosen randomly both from daily form and combined form of
studies. The number of repeated processing of the questionnaire by the same
students is shown in the graph in Figure 4.

1200 1030

§ 1000

o 800

Q

5 600

3 400 307

E 200 114 61

c o 1
1x 2x 3x 4x 6x

the frequency of completing the questionnaire by individuals
Figure 4. Number of questionnaire completions by individual persons.

Methodology of Research

The questionnaire survey and monitoring zones of stress potential were carried
out in the research. Statistical processing by the application IBM SPSS was
used in research.

Questionnaire survey. The first method of the research was a questionnaire
survey that covered the following items: the degree of frustration tolerance,
handling stress, lifestyle, living and social conditions and psychosomatic
symptoms. The research into these items was adapted to meet the needs of the
student population in compliance with the previous survey among students of
FIM UHK according to the manual by Mickova (2004). The degree of
vulnerability was also examined according to the study by Beech (1987). The
selection of both research methods was professionally consulted on with
researchers from Institute of Psychology of Masaryk University in Brno. The
entries of the form in distributed questionnaires are presented in the following
text.
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Results of Research
In the next statistical and graphical processing, we analyzed the results of the
research into stress factors in university students in the following sections:

® Frustration tolerance (questionnaire A)
® Handling stress — behaviour in a stress situation (questionnaire B)
® Psychosomatic symptoms (questionnaire E)

Frustration tolerance (questionnaire A). On average, students throughout
the school year range in terms of frustration tolerance within the optimal third
zone (between 28% — 40%). At the beginning of the school year, they start at
the upper limit of this zone and gradually they evolve to the fact that at the end
of the school year their frustration tolerance grows. Thus, they are moving to
the lower limit (up to 28%) of the healthy third zone (see Figure 5).

end beginning beginning end beginning end beginning end beginning en
SS WS SS WS SS WS WS
2011 2012 2013 2015

Figure 5. Average percentage results of degree of frustration tolerance
(questionnaire A) at the beginning and end of semesters in years 2011/12 —
2015/16.

Total numbers of YES answers to individual items of the frustration tolerance
questionnaire (A) range between 2,224 and 2,232, which is a negligible
difference in the total number of respondents (see Figure 6). Thus, none of the
asked questions was more or less important for the respondents than the
others. The more YES answers are given by a respondent, the more the degree
of frustration tolerance he/she shows.

2,232

2,230
2,228
2,226
2,224
2,222 I
2,220

A9 A10 All Al12 Al13 Al4 Al5 Al6 Al7 A18

Figure 6. Numbers of YES answers from all A questionnaires (2,237 in total).
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According to the graphs in Figure 7, the biggest part of students (941
respondents, i.e., 42%) is included in the third zone as generally expected.
However, in the boundary zones (1 and 5) there are a larger proportion of
respondents (17% and 19%) than in the zones closer to the center (12% and
10%). It could refer to the fact that university students are engaged in their
studies either with maximum effort (zone 5) or they do not take their studies
seriously enough (zone 1).

1000 941

800

600

200 372 420
262 237

- I l

zone 1 zone 2 zone 3 zone 4 zone 5

zone3 0
42%

Figure 7. Division of students into zones of stress potential by questionnaire A
(frustration tolerance), in percentage (on the left) and nominally (on the right).

Handling stress — behaviour in stress situation (B). The questions in this
questionnaire are divided into three categories:

* A —Procedures arousing negative emotions (malcoping)

* B - Damaging (malcoping) ways of behaviour

* (C - Coping strategies (healthy handling)

Most used are healthy coping strategies of dealing with stress (category C) —
that is in 59%. In the second place, with 34%, there are malcoping procedures
arousing negative emotions (category A) that bring a considerable nerve
strain. The third position is held by malcoping strategies — damaging ways of
behaviour (category B) that are the most dangerous (see the Figure 8 on the
left).

70% 70% _
0% 59% 0% 57% 60%
o
50% 50%
0% w 0% 359 35%
(J

28%

30% 9
30% 25% ) 2%

20%
20%

10%
10% 0%

men

0% women

Figure 8. Comparison of handling stress — total values (on the left), of men
and women (on the right) in school years 2011/12 — 2015/16.

There are no major differences between men and women (see Figure 8 on the
right). Nevertheless, women have slightly higher values (3-6%) in all three
categories of dealing with stress, which suggests a greater emotional
fluctuation. In the most negative category, B, women have even doubled the
difference (6%) compared to the differences in the other two categories (3%).
For the subsequent comparison (Figure 9), the calculation of category C,
which unlike the other two negative categories (A and B) records a positive
effect, is modified so that its resulting value was converted to the complement
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of the final average (100% — C%), thus marking also its negative component
(more % = worse result).

50% 46% 46%
) 41% 42% 40% 40%  39%
40% 33y 34% 33% 34% 31%
29%
30% 259 26%
0 23% % 24% 23%

20%
- ! I I I I

0%

Al M IM MCR SM pharmacy

Figure 9. Comparison of handling stress in individual branches of university
studies in school years 2011/12 —2015/16.

In terms of the monitored study branches, the research indicated similar ways
of dealing with stress in all three categories A, B, C (see Figure 9).

Psychosomatic symptoms (E).
1. Ifeel tension in the neck and back muscles
I occasionally have a headache
I occasionally suffer from a stomach ache
I get a fast heartbeat (sometimes associated with heart palpitations)
I have memory disorders
I feel tired and I feel a lack of energy
I suffer from insomnia

ok wbd

In terms of frequency of each of the psychosomatic symptoms, students on
average range from the upper limit of the first stress zone (19%) up to the
lower limit of the fourth zone (50%), mostly belonging to the optimal third
stress zone (27-42%). Overall, in terms of psychosomatic symptoms students

classify in the lower limit of the third optimal stress zone with the result of
29% (see Figure 10).

45% 41%
40%
35% 33% 31%
0% 27% 28% 29%
25% 24%
20% 18%
15%
10%
5%
0%
Symptom 1 2 3 4 5 6 7 overall

average

Figure 10. Proportional average frequency of occurrence of each of
psychosomatic symptoms (1-7) and their overall average.

Figure 11 shows that the most represented (41%) psychosomatic symptom in
the research is the symptom number 6 — “I feel tired and feel a lack of
energy.” . In the second place, there is a headache (symptom n. 2) in 33% of
cases, and the third position with 31% is occupied by “disorders of heart
activity” - fast heartbeat, heart palpitation (symptom n. 4).
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50%
41%

40% 3% a0
0 0,
30% 2% 2%
20% 18%
10% I
0%

4 5 1 3 7

Symptom 6 2

Figure 11. Ordered frequencies of individual psychosomatic symptoms.

The biggest differences in the psychosomatic symptoms between men and
women are in the symptom n. 2 (headache) where the occurrence is 14%
higher in women than men, and the symptom n. 1 (tension in neck and back
muscles) which women also feel 14% more often. The research shows that in
case of the symptom n. 5 (memory disorders) the result is identical for both
the sexes, i.e., 29% (see Table 1).

Table 1
Division of Frequencies of Psychosomatic Symptoms in Men and Women
Psychosomatic symptom Men |Women| All
1 |1 feel tension in neck and back muscles 20% 34% 27%
2 |I occasionally have headaches 26% 40% 33%
3 |1 occasionally have a stomachache 18% 29% 24%
4 |I get fast heartbeat (accompanied with heart palpit.) 30% 33% 32%
5 |I have memory disorders 29% 29% 29%
6|1 feel tired and feel a lack of energy 38% 43% 41%
7 |1 suffer from insomnia 17% 19% 18%

The most frequently represented symptom in all study branches is the symptom
n. 6 — “Symptom of tiredness and lack of energy”. Its highest occurrence is
among students of the Faculty of Pharmacy — 50%. The lowest occurrence of
this symptom was found out among sport management students — 38%.
Symptom n. 3 (stomach ache) is the most frequent cause of complaint for
students of the Faculty of Pharmacy (43%) unlike students of sport
management who complain about this symptom only in 16% of cases. The
symptom n. 7 (insomnia) has the lowest representation in all the study
branches (see Table 2).

Table 2

Division of Frequencies of Psychosomatic Symptoms in Individual Branches
of Study

Psychosomatic symptom Al |pharmacy] FM IM MCR SM
1 [I feel tension in neck and back muscles 17% 38% 29% 26% 33% 25%
2 |I occasionally have headaches 25% 36% 37% 32% 38% 23%
3 |I occasionally have a stomachache 18% 43% 26% 24% 25% 16%
4 |1 get fast heartbeat (accompanied with heart palpit.) 29% 37% 33% 31% 32% 31%
5|1 have memory disorders 31% 32% 25% 30% 25% 30%
6|1 feel tired and feel a lack of energy 40% 50% 39% 41% 43% 38%
7 |1 suffer from insomnia 19% 18% 16% 18% 19% 16%)
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According to the graphs in Figure 12 we can conclude that the majority of
students (37%) in terms of psychosomatic symptoms by branches are included
in the third optimal stress zone. In the second place with 31%, there are
students belonging to the first least demanding zone. The lowest numbers of
respondents, only 7%, are included in the fifth hyper stress zone. The second
stress zone (the stress level is low) and the fourth stress zone (the stress level
is high) are the closest in representation as far as the number of respondents is
concerned, that is 11-14%.

zone 5 900

7% 800 789

600
500
400
300
200
100

296

237
l . =

zone 1 zone 2 zone 3 zone 4 zone 5

Figure 12. Division of students into zone of stress potential according to the
questionnaire E (psychosomatic symptoms), in percentage (on the left) and
nominally (on the right).

Summary of the Research

According to the research in the years 2011-2016, in terms of frustration
tolerance students on average range throughout the whole school year within
the optimal third zone (between 28% and 40%). At the beginning of the school
year, they start close to the upper limit of this zone (up to 40%). and gradually
they evolve to the fact that at the end of the school year their frustration
tolerance grows. Thus, they are moving to the lower limit (up to 28%) of the
healthy third zone.

In use of coping or malcoping strategies in handling stress healthy coping
strategies (category C) are used the most — in 59%. Malcoping procedures
arousing negative emotions (category A) and bringing a considerable nerve
strain are in the second place with 34%. The third position is held by
malcoping strategies — damaging ways of behaviour (category B), which are
the most dangerous.

There are not major differences between men and women. However women
have slightly higher values (3—6%) in all three categories of dealing with
stress, which suggests a greater emotional fluctuation. In the most negative
category of malcoping strategies of B type, women have even doubled the
difference (6%) compared to the differences in the other two categories (3%).
In terms of frequency of individual psychosomatic symptoms, students on
average range between the upper limits of the first stress zone (19%) up to the
lower limit of the fourth zone (50%). Most of them belong to the optimal third
stress zone (27—42%). With a total result of 29%, students in terms of
psychosomatic symptoms are included to the lower limit of the third optimal
Stress zone.
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The most frequently represented symptom (41%) in the research is symptom
n. 6 — “I feel tired and feel a lack of energy.” In the second place there are
headaches (symptom n.2) in 33% of cases, and the third position with 31% is
held by psychosomatics of heart activity disorders— fast heartbeat, heart
palpitation (symptom n. 4).

The biggest differences in psychosomatic symptoms between men and women
are in the symptom n. 2 (headache), where the occurrence is 14% higher
among women than among the men, and the symptom n. 1 (fension in neck
and back muscles), which occurs among women also14% more often. The
research shows that in case of the symptom n. 5 (memory disorders) the result
1s identical in both sexes, i.e., 29%.

The psychosomatic symptom n. 6 — symptom of tiredness and a lack of energy
has the biggest representation in all the study branches and its highest degree
is among students of the Faculty of Pharmacy — 50%. The lowest occurrence
of this symptom was detected in students of sport management and that is
38%. Students of pharmacy complain most often (43%) about the symptom n.
3 (stomach aches) unlike students of sport management who show only 16%
occurrence of this symptom. The least represented psychosomatic symptom is
n. 7 (insomnia), which is true about all the branches.

It can be stated (see Figure 12) that in terms of psychosomatic symptoms by
individual branches of study, the highest number of students (37%) are
included in the third optimal stress zone. In the second place, with 31%, there
are students included in the first least demanding zone. The lowest number of
students (only 7%) belongs to the fifth hyper stress zone. The second zone (the
stress level is low) and the fourth zone (the stress level is high) are the closest
in representation in terms of number of students, which is 11-14%.

Our research of stress factors has been running since 2011 and even for other
groups of respondents. You can also see how university students handle stress
(Strnadova & Vobornik, 2012) and how employees of selected companies
handle stress (Strnadova & Vobornik, 2014), and you can find out the various
comparisons of groups of athletes and the normal population (Strnadové &
Vobornik, 2015, 2015b, 2015c, 2016).

Conclusion

The research dealt with stress factors in a selected sample of university
students. The method of the research was a questionnaire survey, statistical
processing and eventually including respondents in the zones of stress
potential in terms of frustration tolerance, stress handling and psychosomatic
symptoms.

According to the research, in the years 2011-2016 in terms of frustration
tolerance students on average range throughout the whole school year within
the optimal third zone (between 28% to 40%). In the use of coping or
malcoping strategies when managing stress, healthy coping strategies are the
most used — in 59%. The psychosomatic symptom of tiredness and a lack of
energy have the highest representation among students of all monitored

136



ICICTE 2017 Proceedings

branches. The highest occurrence of this symptom was detected among
students of the Faculty of Pharmacy (50%) while the lowest occurrence show
students of sport management (38%).

Access Czech and English versions of the original electronic application at
http://qol.alltest.eu/stress, making it is possible to reach a much larger group
of respondents. Apart from those directly involved in the project, other
“anonymous” volunteers can participate in the research. All the recorded data
is available immediately after it is entered, and, thus, it can be automatically
continuously evaluated.
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Abstract

The objective of this paper is to present the importance of the use of
information and communication technologies (ICT) for teaching signed
languages (SL) as first language (L1). An integrated curriculum and ICT
teaching material for the teaching of national sign languages for deaf and hard
of hearing students (D/HH) as first languages is introduced. The development
of student assessment in learning SL, as well as a teacher and parent training
platform, are discussed. Due to deaf students’ visual nature, systematic use of
ICT for the development of educational materials is required to ensure
bilingual education of deaf students and accessibility and quality in
educational materials.

Keywords: deaf, hard of hearing students, sign language, first language, ICT

Introduction

In considering the principles of the United Nations Convention on the Rights
of Persons with Disabilities (UN General Assembly, 2007) and the Universal
Design for Learning (UDL) (Izzo & Bauer, 2015), the Institute for
Educational Policy (IEP) proceeded to design and develop a trans-European
program called “Teaching European Sign Languages as a first language”
(SIGN FIRST). According to the principles of UDL, the development and
implementation of educational tools and practices to support all students is
crucial. Educational systems must provide each student with the opportunity
to evolve using different methodology, tools and materials (Izzo & Bauer,
2015; Mace, Hardie, & Place, 1996; Sfyroera, 2007; Tomlinson, 2001). In the
European Union (EU) countries, the ministers of education are bound by the
Paris Declaration (European Commission, 2015), declaring that all children
and young people: (a) will have access to inclusive education without barriers
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and/or discrimination, (b) will acquire all the skills, competencies and
knowledge needed for success in society by removing geographical, social and
educational disparities, and (c) will have integrated and adequate schooling,
limiting cases of school dropout and improving their social and professional
integration. The principles of universal design are supported directly by
information and communication technologies (ICT) as technology contributes
to the development of appropriate training materials and learning
environments and promotes accessibility and differentiation (Smith & Throne,
2007).

Sign Language (SL) and ICT

International studies argue that the academic progress and normal social and
emotional growth of deaf children is directly related to language acquisition
and development (Hatzopoulou, 2008; Hoffmeister, 2000; Hoffmeister &
Caldwell-Harris, 2014; Hrastinski & Wilbur, 2016; Niederberger, 2008;
Ormel, Hermans, Knoors, & Verhoeven, 2012; Woll, 1998). Extensive
research on the implementation of bilingual programs in the education for the
deaf in Sweden, Denmark and the United States showed spectacular results in
the academic course of deaf students and stressed the advantages of acquiring
the national sign language from preschool age (Baker, 2001; Fish,
Hoffmeister, MacVey, & Clinton, 2006). A recent study by Hrastinski and
Wilbur (2016) indicates that children who have competence in SL have higher
academic achievement, better understanding of the written texts, proper use of
spoken language and good perceptive skills about certain mathematical
concepts.

In consideration of the above research, the trans-European program «SIGN
FIRST» aims to foster D/HH students’ literacy skills/competence by
developing bilingual programs and creating effective inclusive school
environments. The main aims of the European program are (a) the design and
development of innovative educational materials for teaching SL as a first
language and (b) the creation of quality teaching tools and methods that will
contribute to the professional development of teachers and improve the
academic performance of D/HH students.

To achieve this objective, the development and exploitation of ICT is
considered essential, as it facilitates the deaf students’ access to
communication and information. In many cases, ICT is the only solution to
minimize deprivation of the incoming information for deaf students. Visual
information is a key characteristic of ICT that fits with the D/HH students’
learning style since the latter use the visual channel to develop their language
and thought (Kourmpetis & Hatzopoulou, 2011). By using ICT we can store,
analyse and process data of a language as a signed language, which has no
written form. The ICT use also improves the students’ participation in the
educational activity and leads to the acquisition of new knowledge by
strengthening their interest.
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SIGN FIRST: Organisation, Key Programme Objectives and Partners

The target group of the SIGN FIRST program is the pupils of the kindergarten
and the first two grades of the primary school, aged 4-7 years. However, older
pupils of higher grades can also be included in the project’s target group as
this is a program for teaching SL as a first language, and most D/HH students
have never been taught Greek Sign Language (GSL) systematically, at
schools. The program is transnational because the challenges for the education
of the D/HH students are common throughout the world. In addition,
transnationality facilitates the exchange of experience and expertise and the
promotion of innovation among the partner countries. Seven different
organizations from four countries (Greece, Switzerland, Cyprus and the
Netherlands) are the members of this transnational cooperation. The
specialization on the education of D/HH students, the knowledge to develop
bilingual educational material and the experience in previous European
programs were the criteria for the selection of the participants.

The project coordinator is the IEP, which is a leading scientific organisation in
Greece with extensive research on the education of D/HH students. IEP has
developed specialized accessible multimedia materials for teaching the GSL
as a first language (http://www.prosvasimo.gr/el/polimesiko-
uliko/ekpaideutiko-logismiko#koita-me-sou-lew) expertise, which is exported
through transnational cooperation (see samples in Figure 1).

Koita pe! Kdtt gou Adw... RRRR

Figure 1. Accessible multimedia materials for teaching GSL as a first
language.

The other participant organizations include (a) two universities specializing in
teaching and assessing SL (the University of Applied Science in Special
Education of Zurich, in Switzerland, and the European University of Cyprus,
in Nicosia), (b) two schools for the D/HH students that implement sign-
bilingual programs in Greece and teach GSL as a first language, the Special
Nursery School for the Deaf and Hard of Hearing Argyroupolis and the
Special Kindergarten and Elementary School for the Deaf and Hard of
Hearing Likovrisis — Pefkis, (c) the research organization Dutch Sign Centre
in the Netherlands, specialized in the research of Dutch Sign Language (DSL)
and the development of digital dictionaries, and (d) the Habilis Agency (EPE)
organization, with extensive experience in creating accessible digital material
for students with disabilities in inclusive education.
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SIGN FIRST Outcomes
The outcomes of the SIGN FIRST project are the following:

1. During the first year of the project, existing materials were mapped and best
practices used in the EU member countries for teaching and learning SL as a
first language, were identified. In the second year, the survey will be extended
to countries outside the European region. The aim of the survey is to record:

* The existing curricula for teaching European SL as a first language

* The existing teaching materials, the existing teachers’ guides and other
resources used for learning SL as a first language

* The good practices that have been used for teaching SL as a first
language in the EU countries

* The existing assessment tools and language tests for the knowledge and
use of the SL by the D/HH students

* The existing programs for teachers’ training for teaching SL as a first
language

The research will use a Google Form questionnaire, which is a simple but
functional application that allows the development of both open- and closed-
type questions. With the use of this application, the given answers can be
automatically collected in real time in the questionnaire form offering
information and graphs of the responses. Moreover, the data can be exported
to excel sheets for parametric analysis.

2. The expansion/development of materials that will enhance the teachers’
efforts in implementing bilingual programs-curricula and teachers’ guides for
teaching SL as a first language will be the main output of the project. Taking
into account the existing curricula for the GSL (Pedagogical Institute, 2004)
and the existing educational materials for learning the GSL as a first language
(Karipi, 2015), the aim of the program is to create a common framework
curriculum for teaching European national SL as a first language.
Approaching SL as a target language, the systematic recording and
presentation of grammatical and syntactical rules is intended, acknowledging
that all SLs follow the same linguistic principles and share common linguistic
characteristics on grammar and syntax level. The above-mentioned materials
will be fully accessible for deaf students and will be presented using a
multimedia computer application that will follow specific requirements
relating to: (a) the interface and (b) the rendering of the content in SL. The
application will be interactive with display screens of the written text and the
translation in the national SL, a practice that promotes the full bilingual
process of information (Kourbetis, 2013).

3. The development of new multimedia applications and new accessible
material for the growth, the improvement and the cultivation of
communicative skills of D/HH children and their parents in SL. The project
aims to address the restricted knowledge of SL and the lack of resources for
parents of D/HH by creating open access on-line material for teaching and
learning SL, such as the translation of books and dictionary type of apps.
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4. Different assessment tools will be created and adapted for the purposes of
the SIGN FIRST project. The tools will evaluate the SL vocabulary
knowledge and the narrative comprehension and production skills of the
D/HH children, aged between 4-12 years. The students’ receptive and
expressive SL capacities will be assessed based on the assumption that there
exist different degrees of strengths and knowledge.

5. A platform (www.signlst.eu) has been created to promote the program and
disseminate the deliverables and project outcomes. All the material that will
be created for the project will be uploaded on the platform, and it will be
accessible and free for everyone. The platform will be connected to the Digital
Interactive Library based on the pan.do/ra platform (http://pan.do/ra) and the
JavaScript OxJS library (https://oxjs.org/#doc) and will be implemented using
the PostgreSQL database. It is envisaged to have two main functions: sign
language video upload and playback with the potential to create and import
interactive video subtitles and the creation and enrichment of an online sign
language file-repository. The platform is installed in Ubuntu OS 14.04 LTS 64
bit and is running on nginx web server. The platform’s content has been
translated into Modern Greek by K. Boukouras, the 4t author, and can be
interchangeable with the English language and can be translated to Dutch,
German or any other language with ease. The platform can accept various
video formats (.mp4, .webm, .mpeg) all of which are converted into .webm
format during the upload operation. Video downloading is available through
the platform’s web graphical interface. The interactive video subtitles are
generated automatically using the graphical interface or by uploading subtitle
files (.srt files) using the platform’s video upload interface (Figure 2).
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Figure 2. Importing annotations.

143



ICICTE 2017 Proceedings

During video playback, the subtitles are displayed on the right side (Figure
3A) and they can be interacted with (Figure 3B). When they are selected, the
playback of the video begins from the time corresponding to selected subtitle.
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