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PREFACE TO THE PROCEEDINGS

Gorg Mallia
Chair, ICICTE 2018 Communications Committee

This is the eighteenth edition of the International Conference on Information,
Communications Technologies in Education (ICICTE), and that number signifies that this
conference has staying power... that its scientific excellence, its great networking capabilities,
its (dare I say) legendary social calendar, all contribute towards it having been around for this
long. Along the years ICICTE has gathered a core group of dedicated participants... the
conference family... that have spurred it on into ever more excellent directions. And each new
participant that it adds to its roll call quickly falls into place as one of the family — because it
is one based on the need to explore, to know, to understand and, ultimately, to provide
solutions.

And this is absolutely necessary in a day and age when technology has taken over so much of
our daily existence. We eat, breathe and dream technology. It is no longer a peripheral part of
society, but it has ingrained itself into the very foundations of existence. We cannot
conceptualise a world without the dominating presence of technology, and therefore, how is it
even remotely possible that technology not govern that most influential of all places: the hall
of learning?

Though, let’s admit it, “hall” has become very much a symbolic word, because the hall of
learning can be online through distance education, potentially even as part of a MOOCs
involving thousands of participants, or, on the other hand, that hall can be individual, a
person alone with a mobile phone, absorbing information that interests him and that is
accessed on the go... just as the whim strikes.

The second decade of the twenty-first century has been dominated by mobile technologies
that make learning on the go a way of life for many, creating the classroom in someone’s
pocket, fuelling individual-independent learning, extending the educator’s reach
infinitesimally. Even though this particular educator might have been an unwitting one. Not a
professional educator at all, but an individual who, nonetheless, educates through the
facilities provided by omnipresent technology.

And where does this leave the physical “hall” of learning? Schools and brick and mortar
universities have also embraced technology, though to varying degrees, as they cater for
students shaped by the equipment with which they co-exist and from which they draw even
procedural skills.

That is why conferences like ICICTE are so important, because they bring together scholars
on the cutting edge of the technological advances that are ever present across education. They
are the ones who innovate, who examine, who understand and who, yes, solve the problems
that such a complex new society and the way it has transformed cognition brings with it.

These Proceedings clearly show the variety of experimentation and depth of understanding
that our participants have undertaken. This collection of papers should prove to be
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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 “family” conference contains a
mixture of the scientific and social and this has proved to be a very successful base on which
to build a friendship-based scholarship. It is also wonderful to be back in Chania, where we
had a very successful conference in 2013. The conference had previously been in Crete in
2007, but that time it was held in Heraklion. The backdrop provided by wonderful Greek
islands like Crete create 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 symbiotic process which involves the members of the
Scientific Committee, ably led for many years by Dr Greg Anderson, and the editing work of
Dr Linda Morris. 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. Once
again, this conference has been successfully organised by 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 also aided greatly by Dr Costas Tsolakidis of the University of the Aegean,
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 utilise 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 CONTENTS
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COOPERATIVE INTERNATIONAL VIRTUAL CLASS TO
TEACH INTERCULTURAL SKILLS IN GLOBAL
SOFTWARE ENGINEERING

Patricia Brockmann
Nuremberg Institute of Technology Georg Simon Ohm
Germany

Abstract

For today’s IT graduates, programming skills alone are not enough. In
addition to knowledge of technical skills, intercultural understanding is vital in
order to work together in geographically distributed, international teams.
Unfortunately, few students have the opportunity to travel abroad to acquire
first-hand the international experience necessary to learn how to work together
with software developers from different cultural backgrounds. In order to
teach students these intercultural skills, a project-based learning approach was
applied to teach virtual, international courses in global software engineering.
Experiences, difficulties and lessons learned from a number of team-teaching
co-operations involving Germany, Japan, Mexico, and Mongolia are
described.

Keywords: distance learning, international, intercultural, project-based

Introduction

Information and communication technology help people worldwide to learn
and work cooperatively. Globally distributed, multi-national teams often
develop the software that this technology runs on. The team members working
together on one software project may live in different countries, work in
different time zones and speak different native languages.

As aresult, global software development presents a number of new
challenges: geographic distance, different time zones, different languages, a
lack of trust and cultural differences. For example, a team made up of
members in different countries can take more than twice as long to complete
the same task than if all of them were sitting in the same room (Herbsleb, &
Mockus, 2003).

Originally, different time zones were seen as a potential driver for increased
productivity. A “Follow-the-Sun” time zone model means that three teams
distributed around the planet could work around the clock in eight hour shifts
(Carmel, Espinosa, & Dubinsky, 2010). Although this theoretically should
lead to increased productivity, many projects experience lower productivity.
Different work schedules make it very difficult to communicate real-time with
team members at different locations (Sosa, Eppinger, Pich, McKendrick, &
Stout, 2002).

Team members who speak different languages often have difficulty
communicating in real-time. A third common language, such as English, is
often used. This third filter language may require extra time and effort. Team

1



ICICTE 2018 Proceedings

members first need to translate their thoughts from their native language to
English. Then they need to translate the English answers from the other group
back into their own native language. Some non-native speakers may feel
anxious about telephone or video conferences (Sangwan, Bass, Mullick,
Paulish, & Kazmeier, 2007).

Teams in different countries, who have never actually met, often experience
difficulty in establishing trust. Familiarity often grows naturally during
informal communication about non-project related matters, such as sports or
hobbies. This important team-building activity is often missing in distributed
teams (Nguyen, Babar, & Verner, 20006).

Misunderstandings due to cultural differences have repeatedly proved to be
one of the most difficult challenges to overcome in successful global software
engineering (MacGregor, Hsieh, & Kruchten, 2005). Increasing awareness of
cultural differences to work more effectively in international teams is one of
the main goals of this project.

These new challenges emphasize the need for additional skills in IT graduates.
The stereotype of the isolated computer programmer working alone is no
longer adequate. Today’s IT graduates need to learn both international project
management methods and the intercultural skills necessary to collaborate with
team members in other countries. A wide variety of soft skills are necessary
for success in global software engineering, such as communication, teamwork
and conflict resolution skills. In addition, self-criticism, dealing with
uncertainty and ambiguity, appreciating diversity and multi-culturalism,
understanding cultures and customs of other countries are vital for the success
of international projects. Due to time and budgetary constraints, few students
have the opportunity to go abroad for an entire semester in order to gain
international experience first-hand.

This research attempts to find answers to the follow questions:
1. Can virtual, team-teaching courses help students learn intercultural
skills as part of their regular curriculum at their home universities?
2. Can project-based learning help students discover their own solutions
to intercultural misunderstandings?

To answer these questions, virtual, team-teaching courses between the
Nuremberg Institute of Technology, Germany and three international partners
are presented:

1. Mongolian University of Science and Technology (2012, 2013)
2. National Polytechnic Institute in Mexico (2014, 2015, 2016)
3. Ritsumeikan University in Japan (2017).

Challenges, experience gained and lessons learned are discussed.

Context

One of the first researchers to use empirical methods to investigate the cultural
differences in the software industry was Hofstede (Hofstede, Hofstede, &
Minkov, 2010), who applied multivariate statistical methods to analyze data

2
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collected from thousands of IBM employees worldwide. Hofstede classified
differences in cultural perspectives according to six dimensions:

1. Power distance: The attitude of a society to inequalities among
individuals in a society (PDI)

2. Collectivism vs. individualism: The degree of interdependence among
members in a society (IDV)

3. Masculine vs. feminine: Success vs. harmony and caring (MAS)

Uncertainty avoidance, ambivalence: Feeling threatened by unknown
situations (UAI)

5. Long-term vs. short-term orientation: Planning for the future vs. living
in the present (LTO)

6. Indulgence vs. restraint: The extent to which life is to be enjoyed vs.
showing restraint (IND)

These dimensions can be used as a framework to make international project
teams more aware of country-specific differences. In addition to these six
cultural dimensions, Hall (1990) differentiated between two ways of how
different cultures perceive time: M-time (monochromatic) and P-time
(polychromatic). Monochromatic cultures, such as Germany, tend to start and
end a meeting at a precisely scheduled time. Polychromatic cultures, such as
Mexico, may feel that such a meeting is being rushed through and then cut off
abruptly, before they have a chance to adequately express their views.

Hall (1990) also differentiated between high and low context cultures
Collectivist societies such as Asian countries also tend to be classified as high
context cultures. The personal relationships between people are often an
intrinsic part of communication. Facial expressions, gestures and pauses can
convey more meaning than the actual words spoken. Western countries such
as Germany tend to be more individualistic and lower context cultures.
Because written and spoken words convey meaning, communication can be
verbose.

Teaching Global Software Engineering

Beecham et al. (2017) and Clear et al. (2015) conducted systematic reviews of
papers to define the challenges facing global software engineering education,
including: global distance, teamwork, soft skills, stakeholders, infrastructure,
development process, and curriculum. Hoda, Babar, and Shastri (2016)
discuss socio-cultural challenges in global software engineering education.
They conducted a case study of 14 participants from 10 different universities
in 8 countries. They identified six dimensions that caused significant
challenges: language, concept of time, attitude towards grades, assumptions
about national culture, autonomy, and influence of the lecturer.

Methodology

The global software engineering classes analysed in this research were all
taught at the graduate level. Class sizes were relatively small, with 20 students
or less. As a result, sample sizes are not large enough for statistically



ICICTE 2018 Proceedings

significant quantitative analysis. This study implements a qualitative approach
based on questionnaires and group retrospectives to gather data.

Students were asked about their opinions at the beginning and at the end of
each course. Students filled out questionnaires ranking which factors they felt
were most important for global software engineering, such as geographical
distance, time zones, language or cultural differences. They rated their
expectations of differences between themselves and the students at the partner
university, according to the cultural dimensions (Hofstede et al., 2010) (Hall,
1990) discussed in the previous Section Context.

At the end of each course, a project review and retrospective based on the
moderation method “4Ls” (Gottesdiener, 2010) was conducted. Each student
was asked to fill out four sticky notes, one in each color:

1. Like (green): What did you like about this project?

2. Lack (red): What did you miss? What went wrong?

3. Learn (blue): What did you learn during this project?

4. Long for (yellow): What would you do differently next time?

Students placed their notes on the board and explained their experiences in
each category. These discussions are summarized in the Section Results.

Project-Based Learning

Although the teaching method project-based learning is often used
interchangeably with the term problem-based learning, each method has a
slightly different focus. Problem-based learning was first introduced to teach
medicine at the McMaster University in Canada (Barrows, 1996). The idea is
to replace instructor-centered, frontal lectures, which emphasize the passive
consumption of material and the rote memorization of facts. Instead, students
work in small, autonomous groups, and the instructor plays the role of a
facilitator. An authentic problem is presented, without any introductory
lectures. Students actively self-organize to investigate and construct their own
solutions in a case study. The central hypothesis is that students learn more
effectively when the learning process is centered on a concrete problem.
Because the learning is self-directed, students develop problem-solving skills.

Project-based learning (Savery, 2006) is quite similar to problem-based
learning. Students work together to complete a project and thereby encounter a
number of problems. Each of these problems can be expanded on as
“teachable moments.” The major difference to problem-based learning is that
the project is defined as an external outcome, determined by a product owner
or customer. The students’ role in defining the problem goals and in
evaluating the success of the results is limited. As in real-world projects,
external stakeholders have a say.

Rodrigues and dos Santos (2016) discuss a framework for applying problem-
based learning to computing education. They emphasize the need to adhere
rigorously to the pre-defined processes of the problem-based learning method.
In contrast, other researchers found versions adapted to software engineering
were more effective. Richardson and Delaney (2009) successfully applied a

4
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hybrid project-based learning approach in an undergraduate software
engineering class. They found the approach especially effective in teaching
soft skills. Mendes Silva, Goes dos Santos, Ribeiro da Silva, Viera Dias, &
Marques da Cunha (2011) found that an adapted version of problem-based
learning gave more realism to teaching software engineering.

Perrenet, Bouhuijs, & Smits (2000) noted that while problem-based learning is
more directed toward the acquisition of knowledge, Project-based learning is
more suited to the application of knowledge. They also found that project
tasks more closely mirror professional reality, because a single project often
lasts several weeks or months, whereas single problems in problem-based
learning are often limited to one week. Woodward, Sendall, & Ceccucci
(2010) developed instructional modules based on project-based learning to
teach information systems. A combination of experiential learning,
cooperative learning strategies and dialog-based analysis of cases were shown
to have a positive effect on the development of students’ soft skills. The
experiments presented here implement project-based learning because the
goals in software engineering almost always involve external stakeholders.

Description of the Cooperative Virtual, International Courses

Over the last six years, a number of virtual, international global software
engineering courses have been conducted at the Nuremberg Institute of
Technology in Germany. Each course was conducted together cooperatively
with a partner university in a different country: Mongolia, Mexico and Japan.

Before starting the project phase, students were given introductory lectures
about different aspects of global software engineering, such as “international
project management,” “agile software development,” “distributed
collaboration tools,” and “intercultural communication.” After this initial
orientation lecture period, students from each group attempted to collaborate
on an international group project. A realistic, international software
development project was simulated as part of a project-based learning
approach. Students participated either in an intensive, all-day block seminar,
which ran for seven consecutive days, or a course that ran for 12 weeks during
most of one semester. Students were assigned a messy, real-world project,
without detailed instructions on how to solve it.

During the first five courses (2012 — 2016), students formed homogenous sub-
teams at each site. For example, 20 students in Germany were responsible for
the requirements engineering, 20 students in Mexico for the programming.
The two teams together developed one software project. Each site selected one
person as a communication manager. In 2017, for the first time, heterogeneous
teams were formed. Each team was made up of four students in Japan and four
students in Germany. These mixed teams then competed against each other to
see who could develop the best project.

Communication between the two groups was limited to electronic means:
video conferences, chat and e-mail. The teams exchanged documents and
computer code using cloud-based project management and collaboration
software. Due to the relatively large time differences between Germany and

5
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Mexico (7 hours), Mongolia (7 hours) and Japan (8 hours) students only had
about a one hour time window each day when they could communicate in
real-time via video conference. All other communication was conducted
asynchronously via cloud platforms, messaging and e-mail.

Results

This section describes the results of the cooperative classes taught with
Mongolia, Mexico and Japan, in chronological order.

Results from the Mongolia — Germany Experiments

A virtual, team-teaching cooperation between two universities in Germany
and Mongolia is described in detail by Beier, Bickel, Brockmann, & Choinzon
(2012) and Ende, Lammermann, Brockmann, & Ayurzana (2013). During the
first course, four professors from the Mongolian University of Science and
Technology flew to Germany for one week. This initial meeting greatly helped
to establish a sense of trust between the cooperating professors. To further aid
in communication, a student originally from Mongolia who was currently
studying in Germany served as an intercultural coordinator. Without this
“intercultural bridge builder,” communication would have been difficult, even
between the professors.

In addition to the expected geographical and temporal differences, enormous
barriers in language and culture presented huge obstacles for the students.
Solutions to anticipated problems, such as geographical distance and the eight-
hour time difference could be taken into account by scheduling video
conferences at a time when it was afternoon in Mongolia and morning in
Germany. Unstable internet connections slowed down asynchronous
communication via e-mail.

Although the language barrier could be somewhat alleviated by translation
software, the cultural barrier proved to be almost insurmountable. The
Mongolian students were used to a traditional lecture format, where the
professor is seen as a person of authority. German students felt comfortable
asking questions and participating in lively, heated discussions. The
Mongolian students sometimes viewed this behavior as rude. Although the
students on both sides appreciated the opportunity to work together with other
students from a very different culture, they felt this proved to be too much of a
challenge, even for master’s degree students.

Results from the Mexico — Germany Experiments

The next cooperative course with the National Polytechnic Institute in Mexico
was conducted for three years in a row, from 2014-2016 (Harrer, Brockmann,
& Olivares-Ceja, 2014; Olivares-Ceja, Gutierrez-Sanchez, Brockmann, Kress,
& Staufer, 2017). Although Mexico and Germany have two very different
cultures, it was hoped that there would be enough common overlap to enable a
successful cooperation.

According to Hofstede et al. (2010), Germans have a high value for
uncertainty avoidance and feel uncomfortable in ambiguous situations.
German students usually expect detailed specifications and clear instructions
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of what is expected of them. To test this hypothesis, students were
intentionally assigned a vague, messy project. This intentional ambiguity
proved unsettling for the German students. In contrast, the Mexican students
looked forward to taking part in a novel experience. The German students
immediately tried to establish clarity. During the first video-call with the
Mexican students, the German students concentrated on task-oriented
organization. This “business first” approach intimidated the Mexican students,
who expected an informal phase of social contact to ease team building.

As the project progressed, the two teams identified what the difficulties in this
intercultural collaboration were and tried different approaches to alleviate
these problems. Meetings were conducted based on a written discussion
agenda, which each group received ahead of time. Because e-mail was often
not read or answered, the students agreed that any binding agreements had to
be made during video conferences. In contrast to typical German inflexibility,
the Mexican students improvised ideas and goals quite agilely. The German
students were alarmed by requests for new requirements during the project,
which they saw as a violation of the initial project specifications. They had to
learn to abandon their strict plans and adapt to the agility of their Mexican
group members, whose new ideas were often better.

Not until the end of the semester, after the pressure of grades abated, did the
German students finally relax enough to communicate informally with the
Mexican students. They asked themselves why they didn’t even know the
names of most of their Mexican partners. They realized that they could have
saved a lot of time and prevented misunderstandings by first building trust.

Results from the Japan-Germany Experiment

During the winter semester of 2017/2018, the students were first introduced to
the topic of Global Software Engineering during an initial orientation lecture.
The lecture topics presented the theory and methods central to global software
engineering, adaptation of agile software project management methods to
distributed teams, intercultural aspects of global software engineering, as well
as team-building and conflict management.

One goal in this class was to prevent students from clustering together with
other students from their own country. Students were assigned to
heterogeneous groups, made up of 3-4 students from Japan and 3-4 students
from Germany. The intention was to test whether mixed teams could lessen
“in-group” vs. “out-group” conflicts. Students found these mixed, cross-site
teams much more challenging. They were also quite surprised that the students
from the Japanese university were not originally from Japan. As part of an
English language master’s degree program, students were from a number of
East Asian countries, such as China, Korea and Vietnam. Having to adapt to a
number of different Asian cultures proved even more difficult than planned.

The fact that clear requirements were not delivered at the beginning of the
project was unsettling to the students in Germany, who feared the ambiguity
and were intent on getting good grades. Students from both countries reported
extreme difficulty in communicating with the remote half of their teams. Some
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team members reported a lack of trust in team members in the other country,
since they had never met them before. They also learned to takes minutes of
every meeting and to set deadlines for each individual activity and to assign
one person as responsible for each task. Next time, they vowed to spend more
time getting to know each other at the beginning of the project.

Observed Intercultural Differences

After the project reviews and retrospectives with the 4Ls Method
(Gottesdiener, 2010), the team members’ behaviour was rated according to
Hofstede et al.’s (2010) and Hall’s (1990) cultural dimensions. See Table 1.

Table 1

Comparison of Cultural Dimensions in Five Countries, based on Hofstede et
al. (2010) and Hall (1990)

Cultural Dimensions Germany | Japan | Mexico | Mongolia
Power Distance (PD) low high high high
Individualism (IND) high low low low
Masculinity (MAS) high high high high
Uncertainty Avoidance (UA) high high high high
Long-Term Orientation (LTO) high high low low
Indulgence (IND) low low high high
Monochromatic/Polychromatic mono mono poly poly
High Context / Low Context low high high high

As evident from Table 1, Germany, Japan, Mexico and Mongolia differ
considerably on the cultural dimensions of power distance, individualism,
long-term orientation, indulgence and time perception. Masculinity and
uncertainty avoidance score high for all four countries. Team members from
Germany were the only ones who valued a low power distance, high
individualism and low context communication.

The teams of students noticed quite rapidly that they had different views on
the power distance between students and professors. Although German
students were used to self-organizing and asking professors direct questions,
this behavior was considered rude in the other three countries. German
students needed to recognize that their ambition to maximize their individual
grades might not have been as important as the success of the entire group.
The dynamic, short-term flexibility of the Mexican and Mongolian teams was
unsettling for the Germans, who are used to long-term planning to minimize
uncertainty. The polychromatic time perception of some teams conflicted with
the monochromatic German view of time. As the only low context culture,
German students were often confused by what they perceived as vague
answers from the East Asian students, while the East Asian students
sometimes found the directness of the Germans rather rude. Mexican students
were disappointed that the German students did not seem interested in
interacting with them informally on social media. From a high indulgence and
collective culture, Mexican students thought the German students focused
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solely on the tasks, neglecting the social aspects of the group. At the
beginning of the courses, students ranked differences in time zones and
languages as the most important factors for global software engineering. At
the end of the courses, students ranked cultural differences and trust between
teams as the most important factors.

Conclusions

After six years of team-teaching experiments in global software engineering,
we can report a number of conclusions. First, students reported that project-
based learning was much more challenging than a traditional, instructor-based
lecture. German students experienced anxiety due to the ambiguity inherent in
the lack of detailed specifications. At the end of the class, a number of
students complained of exhaustion. These experiments were conducted with
students at the master’s level. Although project-based learning could
theoretically be used with less experienced participants, the danger of
cognitive overload (Kirschner, Sweller, & Clark, 2006) should not be ignored.

Project-based learning had quite a positive effect on students’ performance
and on their learning success. The virtual course conducted in cooperation
with another university in a foreign country allowed students to participate in
a realistic simulation of an international project. Students had to deal with
real-world problems, such as a seven or eight hour time difference. Project-
based learning was especially effective in helping students learn to understand
and to communicate better with people from different cultures. The review
and retrospectives at the end of each course demonstrated that the students felt
they had learned more by taking part in real-world experiences than they
would have learned by listening to theoretical lectures.

When students were allowed to form homogeneous, same-site sub-teams in
the previous courses, the development of an “in-group vs. out-group”
mentality was observed. Forcing students to work in heterogeneous, cross-site
teams increased the amount of communication necessary. Although potential
for conflicts increased, students felt that they learned more.

Finally, from the point of view of the instructors, organization, informal
communication and trust were judged to be the most important factors for
conducting a virtual, distributed course. Although the students never got the
chance to meet each other “in real life,” the instructors were able to meet
personally for one week before each course. These personal meetings were
essential, not only to discuss class organization. More importantly, these
meetings gave instructors the opportunity to get to know each other on an
informal basis. This informal communication formed the basis for a level of
trust, which is vital for the success of a virtual, cooperative course. Other
researchers also confirm that trust and a good relationship are vital for
collaborations (Hussain & Blincoe, 2016).
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OPEN SOURCE SOCIAL TECHNOLOGIES FOR
TEACHING HEALTH INFORMATICS
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Abstract

An estimated 87% of university students rely on social networking sites (SNS)
in their daily social activities. Some universities have adopted open source
SNS in teaching. This paper discusses the benefits of using open source SNS,
especially Elgg, in teaching health informatics. It is organized as follows: (a)
A literature review to define open education, (b) a review of open source SNS
and their effects on education systems, (c) an overview of Elgg pointing out its
features, (d) a case study of implementing Elgg in teaching Health Informatics
course, including a discussion of results and recommendation, and finally (e)
the conclusion.

Introduction

People use social networking sites (SNS) as tools to connect with others
around the world. Institutions and organizations that provide teachers and
students with community building capabilities can use such tools.
Specifically, open source SNS include a lot of features that provide
institutions with a way to enhance learning capabilities. Institutions have
adopted open source SNS as an effective approach to improve students’
academic performance where teachers and students can benefit from online
services to achieve high level of cooperative learning platform.

The aim of this paper is to show the importance of using open source SNS,
especially Elgg, in teaching the Health Informatics course at the department
of Computer Science at the University of Balamand. The paper starts with an
overview on open source social networking and its effects on educational
systems. It highlights the most included features offered by Elgg that makes it
the correct choice to be a used as a social learning tool in institutions. In
order to properly assess the effectiveness of adopting Elgg as an open source
learning platform, a questionnaire survey was conducted with teachers and
students who are teaching or taking the Health Informatics course. Results
clearly show a good satisfaction from all participants of using Elgg,
promising to be adopted as a learning management system offering all the
needed and important features.

Open Source Social Technologies and Their Effects

According to the GNU’s Not Unix (GNU) project, free software can be
defined as “a matter of the users’ freedom to run, copy, distribute, study,
change and improve the software” (Stallman, 2018, para. 3). The benefits of
using open source are: less expensive, more secure, and easier to fix code bugs
(Van Rooij, 2009; Weber, 2004). Subsequently, the world is adopting online
teaching by moving towards open education-- a new social process that can
substitute traditional face-to-face class where knowledge and learning
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materials should be free and open to use by students (Hiltz & Turoff, 2005).
Through open education, the following advantages can benefit institutions:
cost-saving, evolving educational performance and strategies, increasing
communications and collaborations among teachers and students, increasing
learning quality, and improving teaching functionalities (Siemens, 2003).

By definition, an open source social networking tool is an online platform
providing a primary role of building social relations among people. People use
SNS for a number of purposes: connecting with friends, sharing photos,
discussions, activities, ideas, events and interests (Srivastava, 2012). SNS will
meet the changing needs of higher education (Jalal & Zaidieh, 2012) where
they help in adding an interactive side with students and make their
participation in the educational process more important. Many universities
have adopted open source SNS as an online tool to deliver real-time education
for many reasons, including software licenses’ cost reducing and rapid fixing
of open source software bugs and problems. Students rely and use SNS in
their daily social communication life. Students want systems that place them
at the epicenter, rather than being course-focused (Garrett, Thoms, Soffer, &
Ryan, 2007). According to some academic researchers, the greatest benefits of
using open source SNS are in their ability to promote student reflection,
engagement, portfolio, and high-level synthesizing activities (Berscia &
Miller, 2006). SNS can be used as a source of knowledge. Blogging can be
used to post research topics as a way of increasing students’ learning by
reading recent topics in areas that they are studying.

Open source social networking platforms provide an abundant number of
positive effects on improving the learning process:

* Improved collaboration: Advanced collaboration between local
students and others from different communities and advanced
collaboration between teachers and other teachers and researchers.

* Customization: Customization where educational institutions can
customize open source technologies to meet their needs.

* Motivation: Students’ motivation in which students can build online
collaboration to enhance their learning capabilities.

* Creative teaching atmosphere: Teachers use social networking sites to
go beyond the institution walls and track their students in an effective
learning system.

* Fruitful conversations: Online conversations between teachers and
students that allow teachers to keep track of their students’ activities
and comments, interact and give proper help.

Elgg
Elgg is an open source, award-winning social networking tool, that enables

businesses, schools, universities and associations to create their own fully-
featured social networks and applications (Elgg, 2014). Elgg has a lot of social
features including: social networking, weblog, bookmark, instant messaging,
files repository, access control, tagging, customization, and community
building. These features provide an attractive environment that allows students
to collaborate in an online learning community.
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Elgg offers students the possibility to fully control their own online profiles
where they can maintain their personal file gallery, blog, and individual
customized templates. Furthermore, Elgg users have full control over other
users in the community who can view their content. Elgg users can maintain
their own blog, gallery, files, and private personalized templates. Through a
Wiki add-in component, Elgg can be more practical for an academic course
community where several students can have their own pages with the same
name. Table 1 summarizes the most important features that Elgg includes and

is characterized by.

Table 1

Elgg Most Important Features

Important Features

Description

Community Building

Shared interests communities can be created by
students

Weblog

Personal and friends weblogging can be created
and can be shared with others

Instant Messaging

Provides students with instant conversations and
messaging

Multiple Institutions
Support

Link specific account to multiple institutions

Full Students Track

Can monitor and track all students activities

Full Course Management
and Delivery Tools

Elgg can be integrated with an API to provide a
complete learning management system

Create Pages and Groups Students and Teachers can create groups for
classes or own pages. They have full control over

created pages/groups

Real-Time Notifications Students/Teachers can send Real-Time messages

Based on the most important features that Elgg offers, Elgg could be
considered as a powerful social network component for higher education
institutions to improve students’ interaction and flexibility in learning.

Case Study

Implementation

In this paper, we describe using Elgg as a social networking platform to create
an online community, for teaching the Health Informatics course in the
Department of Computer Science at the University of Balamand, Lebanon.
The main goal of adopting Elgg as a social networking platform was to
provide teachers and students with all needed features that are considered as
an enhancement for the educational process. Also, this platform enhanced a
learning community among students and teachers through a collaborative
online framework. Such a framework emphasized the significance of the
academic activities and the perceived learning of students in a cooperative
learning community. Teachers and students used Elgg as a learning tool to
post class materials, projects, etc. They got engaged in class discussions and
project coordination.
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Survey Questionnaire

Being used as a social networking platform, Elgg has been implemented to
provide Health Informatics students with an effective tool for the creation of a
cooperative learning community. Teachers used Elgg to communicate with
their students, post course information, and follow their students’ online
activities. Students used this platform for social learning and communication,
to build collaboration among others, work on projects and assignments with
their colleagues, link to resources, and share their personal files.

A questionnaire survey was conducted to evaluate the effectiveness of using
Elgg in higher educational institutions as an open source learning platform.
The total number of survey participants was 177 (5 teachers and 172 students).
Teachers and students had given or taken the Health Informatics course using
Elgg as a social learning tool over two sequential semesters in the year 2017.
Selected teachers and students have good know-how in using social
networking sites (e.g., Facebook, Moodle, etc.).

The survey was comprised of 10 questions on the usefulness of Elgg with its
offered features. A five-point rating scale ranging from 1 (strongly disagree)
to 5 (strongly agree) was used for each question in the survey. The survey
included questions about features related to communication between users,
blogs, file repository, instant messaging, customizability, resource publishing,
group discussions and collaboration, class interaction, and course
management.

Discussion of Results
Table 2 highlights the number of participants in the corresponding scaling rate
for each Elgg’s feature.

Table 2
Elgg’s Features Rating-Points Survey
Features 1 2 3 4 5

Communication between users 0 0 15 46 116
Blogs 0 0 11 51 115
File repository 0 0 31 54 92
Instant messaging 0 0 13 48 116
Customizability 0 0 9 23 145
Resource publishing 0 0 25 31 121
Group discussions 0 0 16 29 132
Group Collaboration 0 0 24 56 97
Class interaction 0 0 12 25 140
Course Management 0 0 16 19 142

Based on the above table, the total results clearly show that most teachers and
students were very positive about using Elgg as a powerful open source tool
for social learning. These high good numbers reflect the facts that students can
use Elgg as a social learning platform and as a social networking site in their
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daily communication. Such communication can offer, and are not limited to,
communicating with their colleagues, sharing news and personal files,
exchanging interests, and meeting new friends from other communities. In
addition, students can use such a tool to collaborate in their classes, get
involved in class discussions, coordinate projects, share ideas, and solve
assignments. Overall, students can benefit from such an interactive
environment to improve themselves and communicate with their teachers and
remaining colleagues in their daily life and classrooms. Such adoption shows
that students have more interest in learning and have achieved better results in
their learning progression.

From another perspective, using Elgg teachers can reach a high level of
collaborative research with other colleagues. Teachers can post materials and
information related to their courses and keep track of their students. They can
collaborate with their students and assist them in their assignments and
projects. Generally, teachers can participate in an excited and interactive
learning system with students.

Accordingly, this platform will provide better collaboration and offer high
level of knowledge achievement in an improved learning educational system.
Most participants showed satisfaction in using Elgg as a social networking and
learning tool in the educational system. Based on the above results and
satisfaction, Elgg is recommended to be adopted by the remaining
departments in the university as an online social learning tool that empowers
the educational process with a numerous number of effective features.

Conclusion

Many educational institutions and organizations have started the initiative of
adopting open source social networking platforms. Elgg can be used as an
efficient class social networking tool that empowers learning with effective
features and simplifies real-time communications in classrooms. In this paper,
a case study of implementing Elgg in teaching the Health Informatics course
at the University of Balamand was presented. The results promise that Elgg
can be considered as an efficient tool that can be adopted as an open source
fully featured social networking platform to enhance education in classrooms.
In conclusion, Elgg can be considered as a substitute for learning management
systems.
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INNOVATIVE TECHNOLOGY IN THE AVIATION
CLASSROOM
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Abstract

This paper reports on the implementation of the new Flight Procedures
Laboratory at Griffith University, Brisbane, Australia. This computer lab has
been outfitted with hardware and software to support the student learning of
flight procedures in a practical, task-oriented way. Data has been collected
from the first cohort of students using this computer lab with a pre- and post-
survey conducted. Student interviews were also conducted. Results from the
survey as well as a description of the lab setup are included in this paper along
with information about how this type of teaching facility may help our future
pilots.

Introduction

Commercial pilots worldwide, and in Australia, have to pass several theory
based examinations administered by the Civil Aviation Safety Authority
(CASA) before receiving a flight licence. Griffith University offers related
courses as part of its three year Bachelor of Aviation program, which can be
accelerated and completed in two years. The volume of the content to be
mastered is sizable though. In addition, the information varies in its degree of
relevance to a particular flight and adds to the complexity of practical flight
training.

For these reasons, Griffith University has introduced a three part core course
series called Flight Procedures, which is recognised towards its Bachelor of
Aviation degree. The content is a selection of all the highly relevant parts of
information taken from the various theory examination syllabi, and it spans
the entire spectrum from ab initio to advanced flight training information. It
aims to focus the attention of the aspirant pilot on that information which is
highly important and relevant for most flying, and to prepare the student for
his/her forthcoming practical flight training.

This study focused on the first Flight Procedures course taught in Trimester 3,
at the end of 2017 and the beginning of 2018. The course was taught as an
intensive course over a period of four weeks. The nature of the class activities
is what is unique in Flight Procedures as well as the laboratory component.
This paper will describe the implementation of flight procedures training in
the Bachelor of Aviation program and the setup of the unique laboratory that
contains computers with everyday flying software as well as PebblePad, an
ePortfolio system that allowed the students to complete tasks and reflect on
their flying. Students were taught the theory of aviation in this lab, assisting
them in having better command of flight theory to support improved or
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accelerated flight training in the future when they are completing the practical
flight training course, or Graduate Diploma of Flight Management (GDFM).

Literature Review

This literature review will comment on the history of flight training as well as
aviation education in a global context. Research around software used for
teaching flight training will also be reported.

Flight Training History: Brief Overview

Flight training commenced in 1909, when Wilbur Wright started training
United States Air Force (USAF) officers to become pilots (Barata & Neves,
2017). The completion of the training syllabus prior to solo flight lasted about
three hours. The first standardisation of flight training was in 1916 when the
Royal Flight Corps (predecessor to the Royal Air Force) established a flight
training establishment at Cranwell in the United Kingdom. In the same year,
both Portugal and France also commenced with flight training.

A century later, the boundaries of aviation training and education have
expanded to include aviation education at the tertiary and postgraduate levels.
Included in this aviation education are many secondary schools, colleges,
flight training schools, universities and other institutions from across the
globe. Importantly, the training and education presented is no longer limited to
flight training, but it typically contains the underlying theory from subjects
such as aerodynamics, meteorology, human factors and air law, as prescribed
by a regulatory authority.

Current State of Aviation Globally

An abundance of commercial information has been published over the past
few years to discuss the present and expected high growth in the aviation
sector. The annual 20-year forecasts by both Airbus and Boeing are leading
examples (Airbus, 2017; Boeing, 2017) with both companies forecasting high
growth in the next few years. Of particular relevance is the expectation that
534,000 new pilots should be trained by 2036 (Airbus, 2017).

Both the aviation industry and academia are concerned, and many plans are
presently being put into action to address the shortage. For example, Qantas
launched the “Qantas Future Pilot Program” in December 2017, partnering
with five major Australian universities to mentor aspirant commercial pilots
from an earlier stage in their careers and secure talent for the future (Qantas
Airways Limited, 2018).

Despite these efforts, a main obstacle to increase the production of pilots
remains the enormous cost of training a pilot to fulfil all the requirements. For
example, to study a Graduate Diploma in Flight Management at Griffith
University, resulting in a Commercial Pilot Licence (CPL), will cost
approximately $122,000. This figure excludes the cost of a type rating, which
can be an even bigger figure depending on the type of aircraft for which the
type rating is sought. Any successful initiative to reduce the cost of flight
training could have a substantial overall impact on the global pilot shortage.
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Previous Flight Training Research

There is a dearth of literature pertaining to flight training setup in computer
labs although the use of computer labs as an aviation training device has been
available for years, with previous research suggesting that these labs can be
effective in both maintaining instrument rating currency and enhancing
proficiency (Talleur, Taylor, Emanual, Rantanen, & Bradshaw, 2003). The
Federal Aviation Authority (FAA) acknowledged its value in the regulation in
1997 to allow partial recognition of flight hours on these devices (McDermott,
2005). Thus, the setting up of a computer lab for students to receive some
training at university has some benefit, although with limited research
reported in the literature.

EPortfolio use for flight training also has had minimal research conducted in
this area. Often the research reports on aviation as a small section in a larger
project. This type of research is reported in Cameron (2012), where the project
mentions aviation as part of a larger university-wide implementation, but not
how it was used specifically. Another article (Botterill, White, & Steiner,
2010), reports how ePortfolios are used as part of a larger graduate attribute
project, but not for aviation students specifically.

The Griffith University Solution

To assist in graduating high quality candidates for programs such as Qantas’
Future Pilot Program, Griffith University has introduced a new “Flight
Procedures” course series in 2017 to improve the quality of pilot education.
The content is a selection of all the highly relevant information with sections
taken from the various theory examination syllabi that spans the entire
spectrum from ab initio to advanced flight training information. It aims to
focus the attention of the aspirant pilot on that information that is highly
important and relevant for most flying and to prepare the student for his/her
forthcoming practical flight training.

The three important components embedded in the course are the course
content, the teaching style and student assessment. Thus, a constructive
alignment approach has been used for this course (Biggs, 1996; Biggs & Tang,
2011) as well as a backward design approach to the curriculum development
(Wiggins & McTighe, 2005).

This initial course implementation of Flight Procedures taught students the
process of conducting a flight and has been developed from the theory
curriculum as prescribed by Australia’s CASA, which is mandated with
regulating aviation in Australia. This included aerodynamics, flight planning
and performance, meteorology and air law (Griffith University, 2018). The
single pilot flight exercises covered encompassed Visual and Instrument
Flight Rules, in both day time and night time. A basic single engine aircraft
and a complex single engine aircraft were used as the training platforms.
Various practical components were embedded in the course, such as the use of
checklists, the pilot operating handbook, and navigational charts. This Flight
Procedures course consisted of 12 x two-hour laboratory sessions, in a
computer lab, under the guidance of a suitably qualified instructor, who was a
retired airline pilot. The aim of the Flight Procedures lab is to use the lab as a
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teaching tool to enhance the understanding and internalisation of critical
operational procedures and theory. It aims to improve students’ cognitive
preparation for their forthcoming flight training, resulting in more efficient
learning experiences in the air.

The following research questions were developed:

*  What should be included in a flight procedures laboratory to assist
aviation students?

» In what ways can PebblePad be used to support student learning in the
flight procedures laboratory?

Methodology

The project used design based research as it provides a “systematic, but
flexible methodology aimed to improve educational practices through iterative
analysis, design, development, and implementation” (Wang & Hannafin,
2005, p. 6). This iterative process allows for the design, redesign and
development of both the teaching and data collection methods for the Flight
Procedures series of courses. Thus, this paper reports on just the first iteration
with the one course.

There were several methods of data collection including an anonymous pre-
and post-survey that was conducted in class to assist with responses, although
participation was completely voluntary. From the 142 students enrolled in the
course, 49.3% (n=70) completed the pre-survey, which was mostly about
student background knowledge. The post-survey was completed by 57.7%
(n=82) of the cohort and asked the students how many times they practiced
flying the circuit tasks, what they found improved and how it assisted their
improvement. It is important to note that not all students answered every
question, so some of the percentages pertain only to the number of students
who responded. Students were also asked if they uploaded the optional first
video, and how this may have helped with their learning and about using
online technologies as well as PebblePad and how it worked as a tool.

Seven short interviews were also conducted with students who gave
permission. This allowed for in depth data to be collected and has given
greater perspectives on the lab and the tasks students were given in class and
for the assessment. These interviews were audio recorded and transcribed. The
two tutors who taught in the course were also interviewed prior to the course
beginning and then at the end of the course. These interviews consisted of
asking about their background, and how they thought the course would be
beneficial to students as well as how it was received throughout the course.
These interviews were also audio recorded, then transcribed and finally coded
for themes.

Students were also able to give permission for their individual work to be
analysed for research purposes with 50 students giving permission who also
completed the initial reflection section of the assignment. Ethics approval was
gained for this study and all data collection methods prior to the
commencement of the project.
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Results

These results are based around the two research questions and have been
presented in a way as to answer them.

Development of the Flight Procedures Lab
A lab was developed in 2017 to provide a facility where Flight Procedures
could be taught. This lab was fitted with 25 desktop computer workstations,
each with their own flight controls (Figure 1), called a Personal Computer
Aviation Training Device. The computers were also configured with a
commercial flight simulator programme called Microsoft Flight Simulator X
loaded onto the computers, as well as software to record the screen. All
classes were taught in this computer laboratory, and students had access to go
in and iractice when there were no scheduled classes.
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Figure 1. Using the simulator software in the Flight Procedures Lab.

As part of this Flight Procedures course the students were given specific tasks
to complete using the software. Some of these tasks formed part of the
assessment. However, there were other associated tasks that were not
assessed. One such task was worth 30% of the final course mark and involved
a Basic Visual Flight Rules (VFR) Circuit. After receiving a briefing on the
flight circuit and having watched a demonstration video, students then had the
opportunity to “fly” their first circuit during a laboratory session. They
recorded their first attempt and then uploaded it into PebblePad. They
answered seven reflective questions (see Figure 2). These questions have been
designed to assist the students to focus on the critical thought patterns needed
to fly quality circuits. This recording is not formally assessed, as it is meant to
be used as preparation to assist the students to better understand the
expectation for the formal assignment.
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Following this session, students were able to complete four hours of
supervised practise, and they were then able to practice as little or as much as
they wished. Once ready, they were required to record and upload a final
video that was assessed. PebblePad was used to upload the video both times
and also had several reflective questions that students were able to answer in
the final submission. Students were able to check their best display of flying
skills and weakest display, which included items such as take-off, crosswind
leg, downwind leg, base leg and final approach (Figure 2).

Best Display of flying skills

'

Checklist Flows

Order the following checkiist flows from the most difficult (1) to the easiest (6) to learn to execute fluently:
1 2 3 4 5 6

Before take-off checks
Line-up checks

After take-off checks

Approach & landing checks

Final approach checks

After landing checks

Circuit Geometry

N pursung 2ood ardul geomedtry, order e vanabies Desow Irom e most GIHoul 1O eaSeest 10 COoNLrod (1 = MOsSL dilfCull, & ~ aahesi)
Inp g good geometry, order U b froen th icult L 1 wred (1 1 difficudt, 4 )

Airspeed
Heading
Altitude

Balance

Connecting theory to practice

Extremely difficult Extremely Easy

Figure 2. Student reflection in PebblePad after initial video upload.
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Students were also required to reflect on their flying after the final (assessable)
video upload on topics such as describing air speed control throughout the
different stages of the circuit, adjusting speed to maintain planned circuit
geometry as well as which aerodynamic, regulatory or meteorological
understandings informed speed control decisions. PebblePad allowed the
process of uploading the video for submission as well as reflecting on the
required questions easy to complete.

From the 70 responses to the pre-survey, 73% (n=51) were male and 27%
(n=19) were female. The survey responses by sex were similar for the post
survey. Of the 82 respondents, there were 73.2% (n=60) male and 26.8%
(n=22) female. The results reported here are from the post-survey.

Students were asked if they were comfortable using online technologies for
educational purposes with 92% (n=69) of the 75 respondents stating they
either agree or strongly agree. Students also reported feeling confident when
they use new online technologies for education with 88% (n=66) of the 75
respondents reporting they either agree or strongly agree. This indicates that
these students are generally comfortable with new software, such as using the
flight simulator software, recording their screens and then uploading the video
into PebblePad. This should mean that students would spend less time learning
and carrying out these tasks than if they were less comfortable and confident.

Students were asked about PebblePad, specifically about the workbook
design, and they reported it was easy to navigate, with 81% (n=60) either
agreeing or strongly agreeing. Students also found the workbook design had a
logical structure with 81.3% (n=61) of respondents either agreeing or strongly
agreeing. Overall, students felt that PebblePad was helpful to their learning
with 70.3% (n=52) either agreeing or strongly agreeing with this statement.
Students felt that it was a useful experience to learn how to use PebblePad
with 63.5% (n=47) of students either agreeing or strongly agreeing. The
students generally felt that PebblePad was easy to use with 79.3% (n=58)
either agreeing or strongly agreeing. This suggests that PebblePad was a good
choice of a platform for the location of the tasks, the video upload and for the
assignment completion process.

Students reported noticing improvement when they practiced the circuit task
with 96.3% (n=79) of the 82 students reporting this. Students generally
reported their flying accuracy improved. However, some students were more
specific with one stating “my circuit geometry and spacing, I got mor[e] used
to my checks and felt comfortable” while another noted “altitude stability,
looking when turning, more stable air speed” and yet another that s/he
“noticed improvement in proficiency of completing checklists and maintaining
speed, altitude, etc.”

Yet another student stated:

Improvement was made in the time I came in outside of class. I
improved on my circuit overall as I was able to work under my
own conditions and use the circuits maps provided to teach
myself what speeds and flaps to maintain.
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One of the tutors supported that the students were practicing out of class by
stating, “I’ve been quite amazed about the amount of extra work the kids have
been doing,” with the other tutor commenting about “those who put the effort
in” and that they are “showing a lot of interest.”

The students were asked if they answered the questions when they uploaded
the first video with 95% (n=75) reporting they did. This is reflected in the
assignment data in PebblePad with most students answering most or all of the
questions as well as uploading an initial video. The students were asked in
what ways it helped with their learning with 62 students responding to this
question. Students often recorded that it made them think about their
performance or the actual task rather than just doing the task mindlessly. One
student said, “Answering questions made me think more deeply about my
performance and the various aspects I might not have thought of.” Another
commented, “It helped to prove the theoretical aspects of the course as you get
to practice what you learn,” which is quite positive.

There were a few negative comments that involved the idea that some focused
feedback might have been helpful, “as I don’t always know if I’ve done
something wrong.” However, tutors were in the room at regular times so they
could have provided this feedback. Another student commented that it gave “a
false sense of security regarding my performance regarding the upcoming
assessment.” This suggests the student may have been disappointed with the
assignment grade. One student commented in depth by stating:

It gave an indication to the direction of improvements that could be
made with practice in the simulator, which could then be realised
through repeated practice.

The students were asked to upload two videos, one at the beginning of the task
and one at the end, which was the video used for the assessment process. The
students were asked what worked well in terms of using PebblePad for
uploading the videos with 75 responses placed into the survey tool.
Overwhelmingly, student comments were positive about the upload with many
students stating it made it easy to submit the assignment and that “everything
worked pretty smoothly.”

One student commented that “everything seemed to function logically and
correctly” while another stated that “everything was easy to find, especially
the video and the fact that you could watch your video while answering the
questions,” which allowed for ease to complete the final questions that were
part of the assignment.

Limitations of the Flight Procedures Lab

It is not at all the intention of Griffith University that students entirely be
taught to fly aeroplanes in this lab, but it is meant to be used as a teaching tool
to enhance the understanding and internalisation of critical operational
procedures and theory. It aims to improve student cognitive preparation for
their forthcoming flight training resulting in more efficient learning
experiences in the air.
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Discussion and Conclusion

There are several key elements to creating a successful flight procedures
computer lab. These include, computer work stations that include both hand
and foot controls, software for flying, recording software, and ePortfolio
software such as PebblePad to allow for scaffolded reflection.

In addition, the following guidelines ought to be designed to assist those
implementing a Flight Procedures laboratory:

* Reflective questions should be designed to scaffold the students
through a reflective thought pattern, thereby stimulating learning while
self-discovering.

* The learning tasks are central to the Flight Procedures lab. Also, the
peripheral material that each work station is equipped with, forms part
of the learning toolkit. For example, a student has to calculate critical
speeds by referring to the pilot’s operating handbook and then apply
them during the simulation exercise. This makes the learning journey
realistic and challenging.

e Setting up the instructor work station correctly is critical. There needs
to be access to the complete setup including the PowerPoint
presentation, videos and supportive documentation for instructional
purposes. This setup will allow for realistic live demonstrations of

certain flight exercises as well as being able to record and play these
back.

* Finally, a lab of this nature is reasonably space consuming and costly.
It is important for all students attending class to have access to their
own work stations, which may become a problem with larger student
groups.

* Adequate provision for access to work stations should also be made
after hours to make room for informal study and to practice the
required assessment tasks.

Importantly PebblePad can be used to support student learning by providing
tasks that can be taught, reflected upon and then practiced. It is reported here
that students found PebblePad easy to use and that it assisted them in
reflecting on their tasks and improving their assignment tasks through being
able to practice. The two additional capabilities that PebblePad contributes to
the Flight Procedures initiative are that it allows students to gather very
specific, career-related ePortfolio data, which may provide them with a
competitive edge for the future, and that it provides an easy way of tracking
large and complex data quantities for research.

This paper describes an innovative computer lab set up for an aviation
program at one Australian university. Various technologies included in the
lab, and specifically the way they were utilised, have assisted with the lab
becoming an early success. However, it should be noted that further research
is warranted to ensure that the implementation is a continued success in the
future.
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A SYSTEMATIC VIRTUAL REALITY-BASED APPROACH
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TEACHERS
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Cyprus

Abstract

The purpose of this paper is to present a virtual reality (VR)-based approach to
teacher in-class training that will allow teachers to experience an entirely new
way of training. The proposed virtual reality tool aims to provide strong
support for teachers’ professional development through dedicated applications
that address real training needs. The overall concept of the VR tool is to
address specific teachers’ competences, defined based on an extensive
documentation of existing teachers’ competence models and significant
guidance by experts. The implementation of the VR application followed a
full design cycle, a five-phase process like that of the ADDIE model, targeting
mainly the cultivation of empathy and reflection skills among the users. After
conducting several experiments with in-service and pre-service teachers,
promising results regarding the cultivation of empathy and reflection skills
were observed.

Keywords: Virtual reality, teachers, teacher training, empathy, reflection

Introduction

During the last few years, teachers experienced unprecedented class
management challenges that make a necessity investment in their
professionalism by upgrading their skills and competencies. Lately, teachers’
professional development has become a top priority for the European Union
(EU), and special emphasis has been given within the European agenda. In
line with EU objectives, this paper aims to propose the professional
development of teachers using a contemporary virtual reality (VR)-based
approach. There is a lack of research in the use of VR in teacher education,
and thus this research aims to fill this gap. By taking advantage of the virtual
reality technology, it is possible to provide in-service and pre-service teachers
a safe environment, within which they are able to experiment and make
mistakes but without the risk of harming real-life students. The proposed
virtual-reality framework is an instrument that can be used to support
teachers’ continuous professional development through systematic
individualized learning. The aim of this paper is to present the use of VR in
teacher education through a five-phase methodological framework approach
based on the ADDIE model, which includes the pedagogical framework, the
development of the scenarios followed by the development of the VR
application and the evaluation of the impact of the proposed approach.
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Research results so far indicate that VR is a promising training method for
teacher education, which entails a large educational potential. To the best of
our knowledge this is one of the first systematic attempts to use a VR-based
methodology to address real teachers’ needs. The development of the VR
application is linked to both strong theoretical foundations in education
derived from the literature and real teachers’ problems and requirements
derived from an extensive literature analysis, survey and interviews.

Moreover, the implementation of the VR application followed a full design
cycle, a five-phase process based on the ADDIE model (Analysis, Design,
Development, Implementation, Evaluation). The VR tool addresses specific
teachers’ competences as outcomes, after an extensive documentation of
existing teachers’ competence models and significant guidance by experts
who pointed to specific competencies of primary importance to teachers.

Literature Review

Problems and Challenges in Teacher Education

The most significant problem in teacher education is the lack of practice in
teacher training programmes. Most universities and also lifelong learning
programs for teachers rely on theoretical teaching that lacks a strong
interaction with the school environment (Hagger & McIntyre, 2006). Thus,
those programs do not provide job experiences or practicum that would give
teachers the opportunity to learn on the job through the experience of their
colleagues, instead of using trial and error techniques in the classroom that
may negatively affect the students (Darling-Hammond, 2006). Hence, there is
a theory-practice gap that needs to be addressed to lead to high-quality and
well-trained teachers leading to high-quality education. Experiential learning
can bridge the gap between theory and practice and virtual reality (VR) could
offer an effective way for this type of training. Thus, priority should be given
to “the classroom teaching expertise” (Hagger & Mclntyre, 2006, p. 20), and
VR can offer teachers engaging and immersive experiences, allowing them to
experience real world classroom situations, reflect on their practice becoming
“practically wise” and make the choices that best fit to their educational needs
(Caena, 2014). Moreover, the development of ‘extreme’ scenarios will allow
teachers to be trained via simulated stressful conditions that would be
impossible to simulate in a real classroom setting.

Virtual Reality in Teacher Education

The last few years, the use of virtual reality environments in education to
foster learning has attracted the interest of the scientific community due to its
significant benefit to provide users the opportunity to “live and experiment
situations that cannot be accessed physically” (Freina & Ott, 2015, p. 6). The
significance of using VR in teacher education lies in the fact that VR mimics
real-world situations allowing the users to experience realistic learning
experiences that are transferrable to the real world. This fact makes the VR
learning environment a suitable tool that can be used for the professional
development of teachers. However, despite the extensive use of virtual
technology in fields such as medicine and the military, to the best of our
knowledge in the field of teacher education its use is extremely limited.

30



ICICTE 2018 Proceedings

However, preliminary investigations revealed that the use of such a
methodology in teacher preparation has considerable potential (Manouchou et
al., 2016; Stavroulia et al., 2016). A key point of VR-based teacher training is
that within the virtual environment teachers can make mistakes and learn from
them but without influencing real students. By the same token, virtual
classroom environments aim to provide an innovative training tool that can be
used for constant professional development and updating teachers’ skills so
that teachers can remain productive. Furthermore, the use of virtual
environments will allow teachers to take control of their own learning,
monitor their progress and thus learn more.

Methodology

Research Question and Approach

The main research question that constitutes the fundamental core of this
research is: Can a virtual reality-based learning paradigm be used for the
professional development of teachers?

To answer the research question, a systematic approach including five phases
was formulated based on the ADDIE model traditionally used by instructional
designers and training developers (Molenda, 2003). The ADDIE model was
used as a process for the development of the VR training tool. The five phases
—Analysis, Design, Development, Implementation and Evaluation- represent a
dynamic, flexible guideline for building effective training and performance
support tools. Those five phases constitute a set of steps with specific
outcomes that work together to enhance the overall outcome of the proposed
VR-based approach. A description of the actions taking place in each phase
follows.

Phase 1 — Analysis and investigation of Teacher’s Needs

Apart from an extensive literature review research, a survey was conducted in
Cyprus and Greece in order to register teachers’ real training needs. The
results of the survey provided critical information regarding teachers’ real
needs, and this identification was taken into consideration for the development
of the scenarios. Moreover, one focus group interview with five in-service
high-school teachers took place in order to reinforce the identification of the
most important required aspects of teacher education. The results indicate the
lack of practice in teacher training programs and the significance of
implementing practice and on the job training within university studies.

Teachers reported that their training is mostly theoretical while it lacks
practice, mentoring and counselling. Regarding the most important training
needs, teachers reported the need of training related to dealing with students
with special learning needs, students with disorders (vision, hearing and
speech disorders), behavior management issues, classroom diversity,
individualized learning and classroom management.
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Phase 2: Designing the Competency Framework for the Proposed Virtual
Reality-Based Investigation

Nowadays, teaching standards are higher than in the past and the teacher's role
involves more than simply preparing the lesson and lecturing. Hence, teacher
competencies need to be set in a wider context. The term teacher
competencies refer to the “teacher professionalism,” to “the multi-faceted
roles of the teacher on multiple levels of the individual, of the school, of the
local community and of professional networks” (European Commission, 2011,
p. 7). There are several recent approaches regarding teacher competencies, and
several models have been developed (Darling-Hammond & Bransford, 2005;
European Commission, 2005; McDiarmid & Clevenger-Bright, 2008). Despite
the differences among the various models, there are several sets of
competencies that are common including pedagogical content knowledge,
issues of inclusion and diversity, use of technologies, reflection, research and
collaboration skills and adaptability to today’s classroom challenges. Although
the models that exist have identified the most significant competencies and
skills for teachers it is impossible to address them all within the frameworks of
the current research. Therefore, a specific selection had to be made based on
the needs of the current research. A competency framework has been
developed to describe the professional standards that the proposed VR
application aims to strengthen ensuring optimum teachers’ professional
development. The proposed framework of competencies includes two key
competencies that are: empathy and reflection.

Empathy. Empathy is considered a skill of paramount importance for teachers
as it can foster the establishment of strong communication channels with the
students promoting the development of a good classroom climate and
students’ satisfaction and involvement in the educational process (McAllister
& Irvine, 2012; Stojiljkovi¢, Djigi¢, & Zlatkovi¢, 2012). Additionally,
interviews with Greek and Cypriot experts (including teachers, special
education teachers and academics) identified empathy as a high-priority skill
for teachers. The cultivation of empathy skills is the only way for teachers to
really understand their students, embrace their problems and take the
necessary course of action for their well-being. However, despite the
significance of empathy skills, most teacher education competence models do
not include empathy as a key competence. An extended literature review
revealed that empathy is included among key competences only in a model
developed by the National Institute of Education (NIE) (2009) in Singapore.

This gap regarding empathy in European competence models in conjunction
with the indications by the interviewed experts formed the basis for addressing
the cultivation of empathy skills to the current research. Stojiljkovi¢ et al.
(2012) argue that there are two major components of empathy, the cognitive
and the affective. The cognitive component deals with the ability of an
observer to take another person’s perspective, and the affective deals with the
ability of an observer to understand another person’s emotional state. For the
purpose of the current research only the cognitive component is being
addressed in order to investigate the possibility for a teacher to understand a
student’s problem (e.g., autism, myopia, etc.) by putting him/herself into the
position of this specific student. VR offers the users the opportunity to
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experience the viewpoint of someone else, getting an idea of what his/her life
might be like (Axelrod, 2014). This fact makes VR a potential future tool in
the cultivation of teachers’ empathy skills by allowing them to experience the
perspective of their students and possible problems that they are facing.

Reflection. The development of critical reflection skills is essential for
teachers (Hammerness et al., 2005). Through reflection teachers have the
ability to evaluate their teaching practice and experience, re-examine and
criticize it, aiming to make the necessary changes that will improve the quality
of their work and themselves. Thus, the ability to reflect is considered an
integral part of teacher professionalization and one of the basic standards that
teacher candidates must develop in order to achieve self-development (Lai &
Calandra, 2007). Unfortunately, research results, indicate that teachers do not
possess the ability to reflect even after receiving relevant education, and, as a
result, they face difficulties in critically reflecting on their teaching practices.
Thus, it is essential to address the cultivation of reflective skills via VR.

Phase 3: Designing the Scenarios

Application scenarios were chosen and developed after the extensive literature
review, survey and interviews with education experts in an effort to reflect
real-life circumstances. The first scenario deals with students’ vision
disorders. One of the students has myopia, but he feels embarrassed to wear
his glasses in the classroom, as he is afraid of being victimized. The student
sits away from the blackboard, and the teacher, unaware of his problem, asks
him to read the equations written in the blackboard. The student cannot read
without his glasses, and the teacher believes that the student is indifferent
during the lesson ignoring the myopia condition. As part of the application,
users are given the opportunity to see the virtual class through the eyes of the

myopic student allowing them to experience the problem (Manouchou et al.,
2016).

The second scenario had to do with bullying in schools. During the design
process, experts provided multiple examples of school bullying incidents, and
they suggested that the most important aspect for the teachers is to be able to
differentiate bullying incidents from simple teasing incidents among the
students. Within the scenario, the user observes three different incidents
involving bullying or “innocent teasing.” For each of the incidents the user
can select one of a series of choices related to the appropriate actions that need
to be enforced for each incident (Stavroulia et al., 2016).

The third scenario had to do with multiculturalism and verbal bullying in a
typical school classroom environment represented within the virtual world.
The scenario begins with the teacher inside the classroom together with five
students. The teacher introduces a new foreign student called Lynn to the
classroom. Following her introduction to the class, Lynn receives verbal
bulling from her Caucasian classmates. The user-teachers were given the
opportunity to view the same incident in the virtual class from two different
perspectives: the participant-teacher views the scene from the eyes of Lynn
and the participant-teacher views the scene from the eyes of the teacher (see
Figure 1).
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Figure 1. The two different perspectives within VR. Through teacher’s eyes
on the left and through the student’s eyes on the right.

The fourth scenario was inspired by a real incident, and has to do with the use
of substances given to a 12-year-old student by his classmates (Kounou,
2017). The incident takes place in the school outdoors space during break
time. A female student (named Anna) is watching her classmate (Nikos), who
is sitting on a bench, having done substance use. The second classmate in the
scene (Kostas) is trying to pressure Anna to take and smoke a cannabis
cigarette while the teacher approaches them. The user-teachers were given the
opportunity to view the experience from three different perspectives: teacher
perspective, student-drug user perspective and healthy female (Anna) student
perspective (see Figure 2).

Figure 2. The three different perspectives within VR. Through teacher’s eyes
on the left, through the student drug user’s eyes in the middle and through a
healthy student’s perspective on the right.

Phase 4: Development of the Application

Following the different scenarios considered, dedicated VR applications were
developed using the Unity3D© game engine. In order to create a realistic
immersive experience for the participants, an Oculus Rift VR headset was
used as a means of viewing the application (see Figure 3).

Figure 3. The participants during the experiment wearing Oculus Rift.

Phase 5: Implementation and Evaluation

The evaluation stage aims to evaluate the effectiveness of the VR application,
providing the information regarding its impact in the professional
development of teachers. The assessment of the effectiveness of the VR-based
training and the data gathered will provide significant insights regarding the
impact of the VR approach in teacher education leading to the development of
a tool to support the professional development of teachers and thus increasing
the quality of education
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Findings Derived from the Experimental Evaluation

In this section the main conclusions derived from the experiments are
presented.

Experiment 1 — Vision disorders/myopia scenario. During the VR
application teacher-users could see through the eyes of a visually impaired
student in order to raise their awareness towards students’ eye conditions and
to help them identify students with myopia symptoms. Questionnaire-based
results indicated that teachers who participated in the experiment reported that
they entered the students’ position and understand their vision disorder.
Moreover, the scenario problematized the participants, and many admitted that
it is highly possible that in some cases they had misjudged real-life students’
participation in the lesson not because of indifference but due to a vision
disorder.

Experiment 2 - Bullying scenario. The second experiment aims to assess the
ability of teachers to identify and deal with bullying-related incidents. Within
the scenario the teacher-users experienced different types of in-class and
outdoors student behavior incidents, and they were asked to identify the
bullying related incidents. The most significant result is that in-service and
experienced teachers argued that training via VR cannot contribute
significantly in the development of their skills as they already possess the
skills necessary to confront bullying and proposed the use of the application
for junior pre-service teachers. However, most of the teachers failed to
recognize and distinguish the teasing incident from the bullying incidents
indicating the need for further training.

Experiment 3 - Multiculturalism and bullying scenario. Three groups
participated in the experiment, each consisting of 11 participants, and each
experienced a different classroom setting among three: virtual environment
with realistic class appearance, virtual environment with imaginary class
appearance and physical setting in a real classroom (see Figure 4).

Figure 4. The three different classroom settings. From left to right: virtual
class with realistic appearance, virtual class with imaginary appearance and
real classroom.

The participants who used the VR system claimed that they would not prefer
to be trained without the use of VR, while those who were trained with the
physical (real) classroom setting claimed that they would prefer to be trained
within a virtual classroom world. Concerning empathy, the results indicate
cultivation of empathy skills. The participants of all groups claim the
importance of entering the students’ position to understand his/her perspective
to take the proper course of action. The results also indicated the cultivation of
reflection skills. There are indications that the VR system can help teachers
change the way they will attend to the needs of the students and the way they
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will react to disruptive behavior among the students. Moreover, the
participants argued that the experience within the VR environment regarding
multiculturalism and bullying challenged some firmly held ideas, and because
of this experience they will support more students of other racial and ethnic
groups, while they will change the way they attend to the needs of those
students. Additionally, it seems that this VR experience helped teachers
discover faults in their teaching style or in their interaction with students that
they previously believed to be right. Finally, participants’ emotional and mood
states were also investigated, and the results indicated that all participants
reported more positive than negative states with minor differences between the
three groups, with the most important being that the participants who used the
VR tool experienced positive states at a higher level than those who
participated in the real classroom environment.

Experiment 4 - Drug use in schools. Twenty-five participants (n=25) took
part in the fourth experiment. The results of this experiment are under
analysis; however, initial results indicate that the participants felt part of the
virtual school and that the scenario had a strong impact on their emotional and
mood states. The context of the scenario seemed to have a strong impact on
them, and the results revealed that although before the use of the VR the
participants had not reported high levels of negative states, the use of VR
elicited a statistically significant change in participants’ negative mood states,
indicating that the non-pleasant scenario “touched” the users. Concerning
empathy, the results indicate that there are changes in participants’ responses
after the use of VR. After experiencing the scenario with the drug related
incident, participants reported that they should try to understand the students
better, see things from their point of view in order to understand their problem
(in this case drug issue) and assist them effectively. However, it should be
noted that few teachers who had experienced a drug issue in their classroom
reported that they do not feel that they must assist a student with such a
problem and that the only action they should do is report it to the principle in
order to avoid the problem.

Discussion

The aim of the current paper was to present the initial results of an
investigation regarding the use of VR in teacher education. The proposed VR-
based approach aims to present new opportunities for improving teacher
training via using VR environments as part of a teacher training methodology
that will allow in-service but also pre-service teachers to experience an
entirely new side of training. The current research aims for the development of
an integrated VR tool that will provide professional development to teachers,
aiming particularly to cultivate empathy and reflection skills. To accomplish
this aim, five phases have been identified based on the ADDIE model. The
results so far based on the different scenarios that have been developed
indicate the potential of using VR aiming to raise teacher’s awareness and
sensitizing them towards serious problematic conditions that they will
encounter within their real classroom. The results indicate the possibility to
cultivate empathy and reflection skills via an VR approach, allowing teachers
to put themselves in the position of a student that faces various problems in
the school environment, in order to experience the problem and raise their
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awareness. Nevertheless, further research is required after the analysis of the
results that will reveal other issues that need to be addressed. Moreover, a new
scenario is under development combining elements from the previous research
and after modifications that were suggested from the experiments conducted
so far that will be tested by several expert teachers and also pre-service
teachers in an effort to create a tool that in the long run could be utilized as
part of teacher education.
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Abstract

New technologies are often being implemented across universities from a top-
down perspective, and often this prevents the nurturing of ideas and passions
of academic staff. This paper explores a model to support STEM academics
implement a new technology that could be used for any technology change.
Data from the implementation is reported to confirm the success of this model
with significant interest being shown across the STEM disciplines. Results
show that employability, scaffolding laboratory skills, developing self-
reflection, supporting weekly tasks and program wide initiatives were the
major interests chosen by academics within Griffith Sciences.

Introduction

In 2015, Griffith University, in Queensland Australia, undertook significant
strategic planning to implement a new Griffith Model of learning and teaching.
One aspect of this model was to develop contemporary pedagogies to facilitate
students’ engagement with learning and to enhance employability skills, to
prepare them to become “graduates of influence.” The Griffith Model
involved a planned and evolving shift of learning and teaching pedagogies,
alongside course and program-wide redevelopment and renewal. A key aspect
of this approach was to sustain program-wide development that was
“intentionally designed” to support student development toward professional
mastery. PebblePad personal learning software was purchased, and a
university-wide implementation was undertaken to quickly embed
employability and innovative learning and teaching goals into the curriculum.

In order to achieve these goals, Griffith Sciences devised a model to ensure
that the fledgling innovations of our academics were not lost in the initial
frenetic wider implementation. This paper showcases the Griffith Sciences
Blended Learning Model and provides evidence of how this approach could
support an implementation of learning technology whilst nurturing the ideas of
its most important asset — academic and professional staff.

Background

In December 2015, a university-wide working party was formed to
operationalise the learning and teaching approach provided by the Griffith
Model. The remit of this group was to identify a desired future state, articulate
a series of learning and teaching practices, analyse the current state, identify
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technology gaps, and finally identify bridging solutions to close these gaps.
The working party undertook a university-wide evaluation of learning and
teaching practice with the end result being a list of seventy-three learning and
teaching practices that were considered essential to our ecosystem and the
technologies that could support these practices (https://teaching-
resources.griffith.edu.au/technology-ecosystem/).

In April 2016, the Academic Provost was finalising the university-wide
strategy to implement employability as a priority agenda for the university.
One of the actions flowing from this was to scope and adopt an ePortfolio
platform to serve this agenda. An extensive implementation plan was put in
place to determine an appropriate technology, and PebblePad personal
learning software was chosen. At the beginning of 2017, Griffith University
began its university-wide implementation of PebblePad with the Deputy Vice
Chancellor Academic (DVC Academic) being a major advocate for this new
technology. It was important that the DVC Academic wanted to see a visible,
whole of university approach to embed and engage with the technology.
Griffith University undertook a number of key university-wide initiatives
introduced in the first two years. All were major initiatives, with significant
implications for students and staff, requiring significant investment of time
and resources. Some initiatives included: The Remarkable Me Challenge
(Blair, Campbell, & Duffy, 2017), the Academic Innovators program
(Campbell, Bourke, Trahar, & Nisova, 2017), and The Griffith Graduates of
Influence program (https://www.griffith.edu.au/the-griffith-graduate).

Due to the complexity and speed of the university-wide implementation, much
of the training and support options were not centrally available in the initial
trimester offering. Griffith Sciences decided to develop its own model to
support a bottom-up approach to complement the university-wide top-down
approaches. The Griffith Science Blended Learning Model, described in this
paper, was identified as an appropriate vehicle to support these developments.

Literature Review

EPortfolio systems have been implemented in various universities over the
past ten years (Hains-Wesson, Wakeling, & Aldred, 2014; Slade, Murfin, &
Trahar, 2017) with this project building on the 2008 Griffith ePortfolio project
and the subsequent 2011 review of ePortfolios (Coffee & Ashford-Rowe,
2014).

In a recent review of the literature, Brown (2016) found that there were six
influences to faculty adoption of blended learning, including the faculty
member’s interactions with the technology, academic workload, institutional
environment, interactions with students, the instructor’s attitudes and beliefs
about teaching, and opportunities for professional development and support.
Other researchers investigated a number of considerations for adoption, such
as the need for faculty buy-in, developing an institution wide strategy,
providing adequate structure and support and having effective faculty support
(Spring, Graham, & Hadlock, 2016). Garrison and Vaughan (2008) suggest
that “the selection and integration of media must be shaped by educational
goals and design considerations” and “although technologies may have
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strengths and weaknesses that must be considered ultimately it is teaching and
learning considerations that will have the most direct influence on learning”

(p. 87).

The role of professional development in implementing new technology is an
ongoing theme that has been reported in the literature over the years (Porter &
Graham, 2016; Porter, Graham, Bodily, & Sandberg, 2016). Torrisi-Steele and
Drew (2013) suggest that professional development is important “to facilitate
integration of technology into the core of the teaching strategies so as to create
innovative or improved student-centred, meaningful learning experiences” (p.
378). It is also important as it can provide clear, unambiguous expectations
from faculty and help with faculty buy-in.

There are also different influencers depending on differing levels of adoption
(Porter & Graham, 2016). It is suggested that innovators and early adopters
would be more influenced by establishing adequate infrastructure, support and
making sure that the institutional purpose is congruent with academic purpose.
Porter and Graham (2016) go on to report that once innovators and early
adopters are successfully implementing the technology then it may be time to
consider changing approach to suit the needs of the early majority. These users
are more interested in seeing compelling evidence of value. This is why it is
extremely important to recruit innovators and early adopters to provide
evaluation data to assist with advocacy and further professional learning
opportunities. Finally, they suggest that the late majority and laggards are
more influenced by solving issues of infrastructure, technical support and one-
on-one training. Financial compensation, providing academics with additional
time, reducing course load requirements or providing opportunities for
promotion and/or tenure can all be options that speed up the transition into
mainstream (Porter et al., 2016).

This investigation is part of a larger educational design-based research project,
the purpose of which is to support Griffith Sciences academics in designing
courses that utilise the principles of the Griffith Model whilst implementing
ePortfolios/personal-learning environments. The project’s aim is to develop
blended learning principles that are appropriate in STEM higher education
contexts, to develop a series of learning designs that can be shared, modified
and utilised by other academics and to distribute these results internally and
externally. The overarching research question framing the wider project is:
“What are the guiding blended learning design principles for STEM higher
education using a Personal Learning Environment / ePortfolio?” This specific
study looks at a couple of preliminary sub-research questions:

+  What implementation strategies/processes were used to support STEM
academics to develop blended learning projects?

+  What types of projects/issues were prevalent in the STEM disciplines?

Methodology

Design-based research has formed the methodological framework for the
study. Design-based research was considered appropriate due to its iterative
process that involves analysis, design, development, evaluation and
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documentation of learning design principles and ideas (Phillips, McNaught, &
Kennedy, 2012; Reeves, 2000). The project followed a four-step process
similar to that defined by Reeves (2000, p. 25), as depicted in Figure 1.

fom=m=====- A foesesmses== , Foo=s===s=g S S .
1 Phase 1: + 1 Phase2: y | Phase3: i | Phase4: i
| Analysis of a ' : Development of : | Evaluation and : : Documentation :
1 practical problem , ’4 solutions within a , *: testing of 1 *: and reflection to
| by researchers ! | theoretical 1] solutions in : i produce design |
: and practitioners ' ! framework : ] practice : : principles |
AR I s ' _____ [ i
| L | |

Refinement of problems, solutions and methods

Figure 1. Design-Based Research Model (Reeves, 2000, p. 25).

This specific research involved data collection from staff involved with
teaching PebblePad in their courses, interviews of two professional support
staff within Griffith Sciences, usage data obtained from the PebblePad system
and training data. Ethics approval was obtained in February 2017, prior to any
data being collected throughout 2017. This study involved 19 course-based
initiatives and five program-based initiatives throughout Griffith Sciences.
Data used was from the initial program expressions of interest, including from
the twenty four staff members participating in the model.

Results

The Griffith Sciences Blended Learning Model has been designed to support
academics developing initiatives in blended learning (see Figure 2).
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Figure 2. Griffith Sciences Blended Learning Model.

It is a four-step implementation process modified from the design based
research process and includes: an initial call for interested parties, pre-
trimester educational development, evidence gathering, and evaluation,
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promotion and sharing. It is a series of interconnecting components that allow
Griffith Sciences to quickly build expertise and knowledge in the use of
ePortfolios, share this knowledge amongst a medium-sized group of people, in
the first instance, and then expanding that group and our reach in future
iterations of the project.

Phase 1: Expression of Interest - Blended Learning Fund

At the beginning of 2017, the Dean of Learning and Teaching Griffith
Sciences called for interested parties to express an interest to undertake a
project using PebblePad. All Griffith Sciences academic staff had the
opportunity to generate/articulate an idea (in a paragraph or two). Funding was
provided for program-based initiatives, course-based initiatives and initiatives
to support staff using ePortfolios for their own professional development.
Applicants could nominate for more than one area, and they could use the
funding for any legitimate use that would benefit the academic, for example,
teaching buy-out, conference attendance or equipment. An ethics application
was also completed to allow all participants to undertake some form of
evaluation or scholarly practice allowing surveys, focus groups, usage data
and learning resources to be included in scholarly articles and evaluation.

Phase 2: Design & Develop Within a Theoretical Framework

The second phase involved using a template designed in PebblePad to scope
the idea and develop a learning design specific to a course. This template was
used partially to normalise and showcase the technology. A learning design is
developed for each project and included in a collection of learning designs that
were later showcased and used in future iterations. The learning design
became a starting point for early conversations to help the academic determine
how to best support students completing their task. Afterwards, the academic,
alongside the educational designer developed templates, resources and any
necessary scaffolds and the educational designer creates bespoke instructional
documents (pdf and/or video) for each task. Finally, a series of trainings
sessions were run developing specific skills in PebblePad. A breakdown of
attendance for Griffith Sciences Academics sessions is provided in Table 1.

Table 1

Session Attendance by Griffith Sciences Academics

PebblePad Training Sessions: University-wide and Tailored (in italics)
An Introduction 39 | Creating Activity Sheets 6
Supporting Reflection 4 | Creating Interactive Resources 18
Creating Workbooks 2 | Understanding the assessment lifecycle | 10
Helping students reflect 13 | Creating an online study guide 26
Total 118
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Phase 3: Run the Activity and Gather Evidence

During the trimester, the focus moved towards ensuring that the project ran
smoothly. A number of one-on-one support and training activities were
provided. Instructions and resources were modified to suit changes to the
learning task. A series of community lunch meetings were scheduled, to
discuss issues, ideas and practice; and where educational designers were able
to provide further one-on-one support wherever needed. (A community of
scholarly practice is considered to be a significant aspect of the whole
process.) Throughout the trimester, evaluation activities were conducted, with
support from the learning and teaching team where needed.

Phase 4: Evaluation, Promotion and Sharing

At the end of trimester, the learning support team conducted a final
community of practice meeting. This final community meeting was a debrief,
considering the lessons learned and the opportunities and challenges that were
faced within each project. As suggested by one of the professional staff:

The meeting is also important as we discuss the evaluation data
collected in various projects with the purpose of getting the academics
to think about how they might showcase or present their findings so
that other academics have an opportunity to learn from their
experiences.

Many of the projects created a video case study and reflection of their activity
to be housed on our university Learning Futures website
(https://app.secure.griffith.edu.au/exInt/entry/6405/view). Some of the projects
were presented at an end-of-year ePortfolio Symposium. We also provided an
opportunity for all of the projects to be included as a chapter in an edited book
that is currently being developed.

Blended Learning Fund Projects 2017/2018

The Griffith Sciences Blended Learning Model was very successful. In 2017,
there were 24 projects implemented and 23 “new” projects in 2018, with all of
the 2017 projects being continued in 2018. In the Sciences, there were 3,683
unique users out of approximately 8,500 unique users across the university.
Engineering had the largest number of projects (n=13), with examples from
practical electronics, engineering science, international engineering practice,
design practice, project management, and others. There was a large range of
class sizes that implemented ePortfolios with the largest class size of 306. The
main uses of the ePortfolios were to develop employability skills and
practices, as a tool to support reflective thinking, for use within engineering
laboratories, to support group projects, for field trip and industry field visits,
and to document final projects and milestones.

There were nine projects in the Natural Sciences area. The Natural Sciences
had the largest number of students (1,300+) and largest class size of 479.
There were a variety of fields involved including biotechniques laboratory,
biological systems, chemistry, physics, aviation, forensics and the professional
practice in science (capstone) course. The main uses were to embed
employability and professional skills, to develop laboratory skills and
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laboratory thinking, to support reflective activities, to scaffold lab experiences
and to connect lab activities throughout and across a program.

In Information Technology there were five courses ranging from human
computer interaction, information management, IT foundations, routing and
switching and network security. The largest course was Human Computer
Interaction with 331 students enrolled. It was mainly used to develop week-to-
week tutorial or computer lab activities, but it was also used for developing
reflection and employability skills, for collaboration, feedback and peer
assessment. There were also four courses in planning (approximately forty
students) and one in aviation (one hundred and forty) that also participated.
Planning used ePortfolios within studio work, as part of their geographic
systems course and also as part of their practicum. It was mainly used for
reflection, as part of week-to-week studio activities and to build a portfolio.
Along with the course-based initiatives, there were also five program-based
initiatives. An ePortfolio was used as part of the professional practice process
in both forensic science degrees used for embedding employability activities
across seven courses and to build a professional showcase ePortfolio. It is also
being used in the Bachelor of Science (Advanced) to promote reflective
practice associated with research skills development, in particular to scaffold
development of reflective practice across the program and to support
employability and assessment. The Graduate Diploma of Clinical Physiology
used it to embed employability initiatives, to showcase achievements in
clinical placements, to develop professional identity and to transition students
into employment. They will also be developing a showcase portfolio as the
culmination of their study. The Bachelor of Applied IT used it as part of their
work integrated learning to reflect upon their experiences. The Bachelor of
Aviation used it within their three-part Flight Training courses to record flight
experience through simulation and to reflect on these flight experiences to
demonstrate understanding of principles in practice and to reflect on their
practical skill development.

It is worth noting there were some challenges involved in the project.
Specifically, time barriers for both the innovators and also for support staff
were noted throughout. At the university, in the STEM area, spending time on
learning and teaching can reduce research time, which is seen as an
impediment to promotion opportunities.

Discussion

The Griffith Sciences Blended Learning Model proved to be very successful at
generating this bottom-up interest throughout STEM disciplines at Griffith
University. The combination of support, training, resources and conversation
amongst different school groups has provided opportunities for cross-
fertilization of ideas and practices. These strategies certainly have a place
within a blended learning technology implementation such as PebblePad. The
Griffith Sciences Blended Learning model provided academics an opportunity
to develop their own ideas, with guidance, and allowed them ownership of the
agenda, which supported better practice. An impressive aspect of the model
was the spread of courses and Schools that took part. Twenty-four projects in
the first year and a further twenty-three (based on ePortfolios and another
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twenty plus initiatives involving active learning through the Echo360 active
learning platform) in the second year were significant numbers of participants
in the initiative.

The most prevalent use of ePortfolios in the Griffith Sciences Blended
Learning Model was not surprisingly employability and reflection. The
university had issued a number of statements about the need for improvements
in this area, and with a number of key academic performance indicators linked
to student employability, it would have been expected for many of the projects
to be involved in this area. Examples came from first year to final year, with a
long-term plan to embed employability initiatives throughout programs within
various Schools. What was worth noting is that ePortfolios also had a number
of other uses that were just as valuable for courses in the STEM disciplines.
Laboratory templates that support students thinking like a scientist were
significant in a number of courses. The idea of scaffolding support for students
in early laboratory templates and then reducing or “fading” this support in
future iterations was suggested by a number of projects. As suggested by one
of the project course convenors:

The course initiative will help to consolidate understanding in the
laboratory and application to future laboratory experiences. It will also
assist student development of reflective practices and provide
opportunity to solidify nature and purpose of laboratory skills...

who went on further to say that it can be “used to provide scaffolded
opportunities to consolidate experimental knowledge and linkage to broader
context and potential career pathways.”

An interesting aspect of the Griffith Sciences Blended Learning Model was
the willingness by academics to experiment and innovate. There were a
number of projects that saw the use of PebblePad as an opportunity to deliver
learning in ways that they would not be able to achieve in the learning
management system. The use of aviation simulators alongside reflective
templates in the ePortfolio provided an opportunity for students to consider
not only the practical aspects of flying but also the metacognitive thought that
goes on in the head of a pilot. In a first year design based Engineering course,
the use of a scaffolded workbook became a springboard for students to
develop metacognitive skills involved in scoping a real world project and
delivering solutions. In both instances, the ability to monitor progress
throughout the course was considered essential as it highlighted the process
and not just the final product. In Biology, students were able to use digital
microscopes to record experiences into a laboratory workbook that developed
practical laboratory experience with reflective thought. In each of these
instances, the students were able to develop a sense of process and understand
and articulate the types of thought needed to become an engineer, a scientist,
or a pilot within the context of a real world product or a real world task.

Conclusion

The Blended Learning Model was designed to fund ground-up projects within
the Sciences Academic Group, by giving incentive and time (via funding) to
willing academics. These academics were then able to develop scholarly
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practice within their courses, generating lessons learned, principles of good
practice in STEM and research outputs whilst creating a community of newly
experienced practitioners armed with a variety of strategies and resources that
they can use to develop better practice and support the next generation of
users. This study proved that the Griffith Sciences Blended Learning Model
could provide a bottom-up framework used in conjunction with top-down
approaches to implement any new technology.

Results from the implementation confirm the success of this initiative, with
significant interest being shown across the STEM disciplines, particularly
within Engineering and Natural Sciences. Results also confirm that
employability was not surprisingly the major reason for using PebblePad
whilst other reasons included: scaffolding laboratory skills, developing
reflection, for supporting week-to-week scaffolded lab activities and
documenting field experiences. Integrating employability experiences was the
major focus of program-based initiatives although aviation used the
opportunity and funding to transform its flight training major by using
PebblePad to support a flight simulation lab experience.
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Abstract

The learning of programming has been considered to be very difficult. To
assist a class of 25 undergraduates to learn web programming, the researchers
applied a collaborative blended learning approach in this study. After
obtaining knowledge from lectures, the students were required to develop
questions for generating an online quiz for the whole class. Results indicate
that a high proportion of the questions were of high quality, and these
reflected students’ positive attitude. The students also demonstrated good
performance in the online quiz, and it provided evidence of the effectiveness
of the pedagogy. This study suggests that a collaborative blended learning
approach could be applied to support students to learn web programming.

Introduction

With the development of technology, a webpage is no longer solely for
displaying information in a static manner. Instead, many webpages nowadays
have been designed in a dynamic way with multiple functions. The design of
dynamic webpages involves sophisticated skills of web programming with the
use of languages such as Extensible Hypertext Markup Language (XTHML),
Cascading Style Sheets (CSS), JavaScript and Extensible Markup Language
(XML). However, learning programming skills and concepts has been
considered to be very difficult since it involves complex cognitive processing.
Moreover, the linguistic intricacies of computer programming languages also
make it difficult to learn.

In order to assist a class of undergraduates to learn web programming, the
researchers applied a collaborative blended learning approach in this study.
The use of a blended learning approach in designing courses, particularly in
higher education, has been increasing (Mozelius & Hettiarachchi, 2017).
Blended learning is generally referred to the pedagogy that combines face-to-
face classroom teaching with an online learning component (Sharma, 2017).
The teaching strategy in this study involved a blended learning component and
a collaborative online learning component. In the following sections, the
difficulties of leaning programming, the advantages of a blended learning
approach and the underlying rationales of collaborative learning are discussed.
It is followed by an elaboration of the method and results. A discussion and
conclusions are provided at the end of this paper.
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Literature Review

In this section, the researchers highlight the difficulties of learning computer
programming. The rationales of the blended learning approach are then
discussed. The importance of a collaborative approach to enhance learning is
also explored.

Difficulties with Computer Programming

Programming can be regarded as a very useful skill. Particularly, it has been
highlighted in recent developments of science, technology, engineering and
mathematics (STEM) education due to its possibilities to develop the digital
economy. The education bureaus of many countries, such as United States,
England and Singapore, have initiated policies to promote the learning of
computer programming (Department for Education 2014; Ministry of
Education, 2017; Smith, 2016). The importance of computer programming is
considered comparable with reading, writing and arithmetic. However,
programming, such as using web programming languages in the creation of
dynamic webpages, is a complex intellectual activity, and few students find it
easy to learn. Although it is common to include programming courses in
higher education, these courses are generally regarded as difficult and often
have high dropout rates (Ahoniemi, Lahtinen, & Erkkola, 2007).

A major difficulty involves the linguistic intricacies of computer programming
languages (Gomes & Mendes, 2007; Hristova, Misra, Rutter, & Mercuri, 2003;
Jenkins, 2002; Truong, Roe, & Bancroft, 2004). The syntax of programming
languages is very complex (Gomes & Mendes, 2007). These languages were
developed for professionals instead of novices. Programmers are required to
memorize a lot of complex syntactic details. Students normally find it
difficult to detect simple syntactical and logical programming errors. In order
to tackle the difficulties, many researchers have proposed methodologies and
tools, such as the use of peer assessment strategy, graphical languages and
intelligent tutoring systems, to help students learn computer programming
(Gomes & Mendes, 2007; Jenkins, 2002; Ng, 2012; Robins Rountree, &
Rountree, 2003). However, the difficulty of learning computer programming
is still an eminent problem that requires academics to develop effective
teaching and learning strategies. In this connection, a blended learning
approach that has been increasingly used in higher education would be a
possible strategy to assist students to learn programming.

Blended Learning

Blended learning generally refers to the pedagogy that combines face-to-face
classroom teaching with an online learning component (Sharma, 2017). The
use of blended learning approach in designing courses, particularly in higher
education, has been increasing (Mozelius & Hettiarachchi, 2017). With the
inclusion of an online component, the time students spent on learning can be
increased. A blended learning approach can make use of online technologies
to implement asynchronous teaching and learning. Individual learning and
learner autonomy can also be promoted by a blended learning approach
(Mozelius & Hettiarachchi, 2017; Sharma, 2017).
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As suggested by McAllister and Irvine (2000), teaching methods can be
divided into two components, namely content-based teaching and process-
based teaching. The main purpose of content-based teaching is for
transmission of knowledge and skills. It is usually conducted using a lecture-
based didactic approach for learning educational policies, procedures and
theories (Grossman, 2005). The process-based teaching methods, on the other
hand, provide opportunities for students to carry out reflection and initiate
meaningful dialogue. They aim to engage students in active learning. In
order to integrate content-based teaching and process-based teaching into a
coherent pedagogy, a blended learning approach was adopted in this study
with a face-to-face component for content-based teaching and a collaborative
online learning component for process-based teaching. Details of the design
are elaborated in the Method section.

Collaborative Learning

Collaborative learning that involves social interaction has been vigorously
advocated by academics (O'Donnell & Hmelo-Silver, 2013), especially since
the contribution of Vygotsky (1978). On the basis of Vygotsky’s work,
researchers have regarded education and cognitive development as cultural
processes. They stressed that knowledge is not only possessed by individuals
but also shared among members of communities. People jointly construct
understandings by their involvement and interactions in events that are shaped
by cultural and historical factors (Drummond & Mercer, 2003). Interactions
between students reflect the historical development, cultural values, and social
practices of the societies and communities in which education institutions
exist (Drummond & Mercer, 2003). From the sociocultural perspective,
learning occurs in the mental processes of social interaction and dialogue.
Students can thereby learn by negotiating and collaborating with others
(McLoughlin & Marshall, 2000). According to Vygotsky (1978), cognitive
processes first appear at the social (intermental) level. These cognitive
processes will then be internalized and transformed into individual ways of
thinking, which are characterized as the intramental level (Fernandez, Wegerif,
Mercer, & Drummond, 2001).

In Vygotsky’s (1978) research on youngsters, he identified the zone of
proximal development (ZPD) as “the distance between the actual development
level as determined by independent problem solving and the level of potential
development as determined through problem solving under adult guidance or
in collaboration with more capable peers” (p. 86). Vygotsky recognized that
the ZPD is critical for learning and further suggested that the development
process lags behind the learning process. In this concept, an essential feature
of learning is to identify the ZPD and equip learners with the capacity to
proceed to this zone. This requires the awakening of a variety of internal
developmental processes for learning that only operate when the learner is
interacting with people in his or her environment and in cooperation with his
or her peers. Once these processes are internalized, what has been learned
becomes part of the learner’s independent development achievement
(Vygotsky, 1978). The ZPD can also be characterized as the dynamic region
where the intermental level converges with the intramental level (Fernandez et
al., 2001).
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An important feature of ZPD is to learn with the guidance of adults or more
capable peers. In fact, collaborations between students who have similar
levels of conceptual understanding can also promote learning. Fernandez et al.
(2001) categorized two types of interactions. The interactions between
teachers and students are “asymmetric” in form, while interactions among
students are regarded as “symmetric.” They defined the intermental
development zone (IDZ) as a characteristic of a dialogical phenomenon
created and maintained between people in interaction. They claimed that any
joint, goal-directed task must involve the creation and maintenance of a
dynamic, contextual basis of shared knowledge and understanding. Moreover,
the success of any collaborative endeavor will be related to the
appropriateness of the communication strategies participants use to combine
their intellectual resources (Fernandez et al., 2001).

Actually, a number of researchers have adapted the social constructivist
approach to deal with situations involving learners of more or less the same
level of competence working on a task collaboratively (Littleton & Hakkinen,
1999; Ng, 2013). With the development of web technologies, it has been a
common practice to integrate online collaborative learning activities in
designing courses in higher education to enhance learning effectiveness (e.g.,
Brindley, Walti, & Blaschke, 2009; Lai & Ng, 2011). Therefore, it is
reasonable to expect that the students would have better learning effectiveness
if they are placed into online collaborative learning. In view of the difficulty
of learning web programming, the researchers implemented a collaborative
blended learning approach with the purpose to enhance learning effectiveness.
This study attempted to explore the following research question: “What are
the impacts of a collaborative blended learning approach in learning web
programming?”

Method

The study was conducted in a course entitled Introduction to Web
Technologies and Standards taught by the first author in a Bachelor of
Education programme. This course provides students with fundamental
concepts on Internet development, web technologies and standards. It also
offers students the basic knowledge and skills of presentation, representation,
query and transformation technologies on the Web. The course also gives
opportunities to students to engage in hands-on experience in working with a
variety of web technologies. Upon completion of the course, students should
be able to develop fundamental concepts of Internet development and web
technologies, demonstrate understanding on a wide range of web technologies
and standards, and acquire basic skills of presenting, representing, querying
and transforming information on the Web. A total of 25 students enrolled in
the course, with 21 males and four females.

Collaborative Blended Learning Approach

The collaborative blended learning approach was comprised of a face-to-face
teaching component and an online collaborative learning component. The
face-to-face teaching component aimed to enable students to obtain

conceptual knowledge and practical skills of web programming. Students
were also provided opportunities to have hands-on practice to create webpages.
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The first topic was Extensible Hypertext Markup Language (XTHML). It is
the fundamental language of building a basic webpage. Students were then
introduced to the language of Cascading Style Sheets (CSS) for formatting the
styles of webpages. The next topic was JavaScript for creating dynamic
functions in a webpage. The last topics were Extensible Markup Language
(XML) and Extensible Stylesheet Language Transformations (XSLT) for
dealing with data in webpages. At the end of the face-to-face teaching
component, students were requested to participate in an online collaborative
learning activity.

The purpose of online collaborative learning component was to engage the
students in active learning outside classroom with collaborative efforts. The
students were required to participate in two stages of learning activities. In the
first stage, the students were randomly divided into four groups under the
topics XHTML, CSS, JavaScript, and XML together with XSLT. Each
student was requested to develop two multiple choice questions of a respective
topic with a format specified by the lecturer for testing their peers on the
knowledge of web programming. The students were encouraged to develop
high-quality questions that were meaningful, challenging, without
grammatical error, with reasonable choices and with only one correct answer.

The students were requested to send all the multiple choice questions to the
lecturer individually via an online learning management system. After
receiving all the questions, the lecturer reviewed the questions, made
necessary amendments and then compiled a full set of multiple choice
questions developed by the students for conducting the activity in stage two.
The quality of the multiple choice questions would be evaluated to explore
students’ learning attitude in this activity. It was expected that students with
better learning attitude would develop higher quality questions.

In Stage 2, the lecturer input all the questions into the game-based online quiz
platform “Kahoot!” (Figure 1). This platform was designed with attractive
interface and interactive features. It provided functions for the lecturer to
implement an online quiz and track the performance of each student. The
students were required to download the Kahoot! app and install it in their
mobile devices. They were then requested to participate in the online quiz
individually during a specific period of time outside the classroom using their
own mobile devices. They were also informed that all the questions in the
quiz were developed by students in the class. In this setting, they were
arranged to learn in a collaborative approach. Their performance, including
both the quality of the questions and their performance in the online quiz,
counted 10% of the overall assessment of the course. Their performance in
the online quiz would serve as a piece of evidence of their learning
effectiveness of the overall strategy.
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Figure 1. “Kahoot!” A game-based online quiz platform.

Results

As mentioned in the Method section, the quality of the multiple questions
created by students and their performance in the online quiz was evaluated to
explore the effectiveness of the collaborative blended learning approach
implemented in this study. Respective results are reported in this section.

Quality of Multiple Choice Questions

Since there were 25 students in the class, a total of 50 multiple questions were
created. Among all the questions, two questions were identified as having
vague meaning and irrelevant choices of answers. These two questions were
regarded as poor quality and were removed from the final online quiz.
Regarding the remaining 48 questions, the number of questions on HTML,
CSS, JavaScript and XML with XSLT were 12, 12, 14 and 10 respectively.
There were 11 questions asking factual knowledge that simply required
participants to choose the correct answer by recalling the contents covered in
the course. The quality of this kind of question was regarded as relatively low
since recall of knowledge was regarded as the lowest level of learning in
Bloom’s (1956) taxonomy of learning. A typical question was “What does
XHTML stand for?”

Among all the multiple choice questions, 37 questions assessed participants’
understanding on web programming. The quality of this kind of question was
regarded as high since it was not to assess the ability to simply recall factual
knowledge. It required the participants to have a good comprehension of the
contents of web programming covered in the course.

A typical question is as follows. A summary of the quality of questions
created by the students are given in Table 1.
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What is the value of z after executing the following codes?
vary =10;
varz=0;
for(varx=0;y>x; x++){
if ((x%2) ==0)
Z++;
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Table 1

Quality of the Multiple Choice Questions Created by the Participants

Quality of Question No. of Questions Percentage
Poor 2 4%
Low 11 22%
High 37 74%

Performance in Online Quiz

Regarding the students’ performance in the online quiz, all the students
participated in the activity. Among all the 48 questions, the number of
correctly answered questions of each student ranged from 24 (50%) to 48
(100%). The mean and standard deviation were 39.7 (83%) and 5.8,
respectively.

Discussion and Conclusions

As indicated from the results, a high proportion (74%) of questions developed
by the students were regarded as high quality. This suggests that the students
had obtained sufficient content knowledge for developing good questions for
enhancing learning. They were also willing to contribute to peers’ learning by
paying efforts to design good questions. Their positive attitude toward the
task was most probably due to the attitude change of identification suggested
by Kelman (1958) that the students preferred to maintain a mutually
supporting relationship. Under the setting of collaborative learning in this
study, it appears from the results that the student regarded himself or herself as
being similar to others or enacting a role reciprocal to that of other people.
Students were then willing to expend efforts to design high-quality questions
and to serve as good learning partners. This aligns with the opinion of Jung,
Choi, Lim, & Leem, (2002) and his colleagues that peer collaboration are
important in enhancing learning. Another possible reason of the high
proportion of good questions might because the students enjoyed the design of
the activity. They might find it interesting to challenge their peers by setting
challenging questions. In this connection, more evidence collected in future
studies might be required to explore students’ attitude in the learning process.
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On the other hand, the students had good performance in the online quiz and
that provided some evidence of the effectiveness of the collaborative blended
learning approach. Similar to the argument suggested by Mozelius and
Hettiarachchi (2017) and Sharma (2017), the online component of blended
learning had successfully encouraged the students to spend more time on
learning. They were provided opportunities to learn individually with
required autonomy. The result of good performance in the online quiz aligns
with the findings from previous studies (Owston, York, & Murtha, 2013; Wu,
Tennyson, & Hsia, 2010) that a blended learning approach could be beneficial
to students’ learning. However, since the sample size in this study was not
large and there was no control group in this research, more related studies may
be required to further confirm the effectiveness of the collaborative blended
learning approach to enhance students’ learning. With detailed elaboration,
the researchers suggested a collaborative blended learning approach for
enhancing the effectiveness of learning web programming in this paper for
future reference.

References

Ahoniemi, T., Lahtinen, E., & Erkkola, T. (2007). Fighting the student
dropout rate with an incremental programming assignment. In Lister et al.
(Eds.), Seventh Baltic Sea Conference on Computing Education Research
(Koli Calling 2007) (pp. 163-166). Koli National Park, Finland:CRPIT.

Bloom, B. S. (1956). Taxonomy of educational objectives. London, United
Kingdom: Longman.

Brindley, J. E., Walti, C., & Blaschke, L. M. (2009). Creating effective
collaborative learning groups in an online environment. 7he International
Review of Research in Open and Distributed Learning, 10(3), 1-18.

Department for Education (2014). National Curriculum. Retrieved 3 15, 2017,
from Department for Education, Gov. UK:
https://www.gov.uk/government/collections/national-curriculum

Drummond, S. R., & Mercer, N. (2003). Scaffolding the development of
effective collaboration and learning. International Journal of Educational
Research, 39(1), 99-111.

Fernandez, M., Wegerif, R., Mercer, N., & Drummond, S. R. (2001). Re-
conceptualizing "scaffolding" and the zone of proximal develoopment in
the context of symmetrical collaborative learning. Journal of Classroom
Interaction, 36(2), 40-54.

Gomes, A., & Mendes, A. J. (2007, September). Learning to program -
difficulties and solutions. Paper presented at the International Conference
on Engineering Education - ICEE 2007. Coimbra, Portugal.

Grossman, P. L. (2005). Research on pedagogical approaches in teacher
education. In M. Cochran-Smith, & K. M. Zeichner (Eds.), Studying
teacher education: The report of the AERA panel on research and teacher
education (pp. 425-476). Washington, DC: American Educational
Research Association.

Hristova, M., Misra, A., Rutter, M., & Mercuri, R. (2003). Identifying and
correcting Java programming errors for introductory computer science
students. Proceedings of the 34™ SIGCSE Technical Symposium on
Computer Science Education (pp. 153-156). Nevada, USA: ACM.

56



ICICTE 2018 Proceedings

Jenkins, T. (2002). On the difficulty of learning to program. Proceedings of
the 3rd Annual LTSN-ICS Conference (pp. 53-58). Loughborough, United
Kingdom: LTSN Centre for Information and Computer Sciences.

Jung, 1., Choi, S., Lim, C., & Leem, J. (2002). Effects of different types of
interaction on learning achievement, satisfaction and participation in web-
based instruction. Innovations in Education and Teaching International,
39(2),153-162.

Kelman, H. C. (1958). Compliance, Identification, and internalization: three
processes of attitude change. The Journal of Conflict Resolution, 2(1), 51-
60.

Lai, Y. C., & Ng, W. S. (2011). Nurturing information literacy of early
childhood teachers through web-based collaborative learning activities.
Hong Kong Journal of Early Childhood, 10(1), 77-83.

Littleton, K., & Hakkinen, P. (1999). Learning together: Understanding the
processes of computer-based collaborative learning. In P. Dillenbourg
(Ed.), Collaborative learning: Cognitive and computational approaches
(pp- 20-30). Oxford, United Kingdom: Elsevier.

McAllister, G., & Irvine, J. J. (2000, February). Cross cultural competency
and multicultural teacher education. Review of Educational Research,
70(1), 3-24.

McLoughlin, C., & Marshall, L. (2000). Scaffolding: A model for learner
support in an online teaching enviornment. In A. Herrmann, & M. M.
Kulski (Eds.), Flexible futures in tertiary teaching. Proceedings of the 9th
Annual Teaching Learning Forum. Perth, Australia: Curtin University of
Technology.

Ministry of Education. (2017). Applied learning. Retrieved 3 15, 2017, from
Ministry of Education, Singapore:
https://www.moe.gov.sg/education/secondary/applied-learning

Mozelius, P., & Hettiarachchi, E. (2017). Critical factors for implementing
blended learning in higher education. ICTE Journal, 6(2), pp. 37-51.

Ng, W. S. (2012). The impact of peer assessment and feedback strategy in
learning computer programming in higher education. Issues in Informing
Science and Information Technology, 9, 17-217.

Ng, W. S. (2013). Students' perspectives on the process and effectiveness of a
self- and peer-assessment strategy in learning web design within a wiki
environment. In L. Morris & C. Tsolakidis (Eds.), Proceedings
International Conference on Information, Communication Technologies
in Education, ICICTE 2013 Proceedings (pp. 257-266). Crete, Greece:
Southampton Solent University.

O'Donnell, A. M., & Hmelo-Silver, C. E. (2013). Introduction: What is
collaborative learning? An overview. In C. E. Hmelo-Silver, C. A. Chinn,
C. K. Chan, & A. M. O'Donnell (Eds.), The international handbook of
collaborative learning (pp. 1-15). New York, NY: Routledge.

Owston, R., York, D., & Murtha, S. (2013). Student perceptions and
achievement in a university blended learning strategic initiative. Internet
and Higher Education, 18, 38-46.

Robins, A., Rountree, J., & Rountree, N. (2003). Learning and teaching
programming: A review and discussion. Computer Science Education,
13(2), 137-172.

57



ICICTE 2018 Proceedings

Sharma, P. (2017). Blended learning design and practice. In M. Carrier, R. M.
Damerow, & K. M. Bailey, Digital language learning and teaching:
Research, theory, and practice (pp. 167-178). New York: Routledge.

Smith, M. (2016). Computer science for all (Web log comment). Retrieved 3
22,2017, from the WHITE HOUSE President Barack Obama:
https://obamawhitehouse.archives.gov/blog/2016/01/30/computer-
science-all

Truong, N., Roe, P., & Bancroft, P. (2004). Static analysis of students' Java
programs. The Sixth Australian Computing Education Conference
(ACE2004). Dunedin, New Zealand.

Vygotsky, L. S. (1978). Mind in society:The development of higher
psychological processes. Cambridge: Harvard University Press.

Wu, J. H., Tennyson, R. D., & Hsia, T. L. (2010). A study of student
satisfaction in a blended e-learning system environment. Computers &
Education, 55, 155-164.

Author Details
Wing Shui Ng
ngws@eduhk.hk

Gary Cheng
chengks@eduhk.hk

BACK TO CONTENTS

58



ICICTE 2018 Proceedings

THE USE OF BLENDED LEARNING AS
AN IN-CURRICULUM DISCIPLINE

Marcelo Saparas
Universidade Federal da Grande Dourados

Sumiko Nishitani lkeda
PUC-SP

Ulisses Tadeu Vaz de Oliveira
Universidade Federal de Mato Grosso do Sul

Brazil

Abstract

This paper seeks to demonstrate, through a case study, the main aspects of the
implementation and development of the discipline English at the School of
Business and Hospitality of University Anhembi Morumbi (Brazil), member
of the Laureate International Universities, aiming at the University
internationalization. The course implementation occurred in hybrid modality,
blended learning. We will show the implementation and development of the
program, the receptivity of the students regarding the passage from English for
Specific Purposes (ESP) to General English (GE) and some evaluative aspects
of the hybrid model, plus some results related to student satisfaction in the
program.

Keywords: English, blended learning, in-curriculum discipline, case study

Introduction

Since the advent of personal computers and technological advances in the last
decades, language teaching has gone hand in hand with technology, which has
become a valuable tool in the classroom for mother tongue and foreign
language learning (Beatty, 2013; Boswood, 1997; Brierley, 1991; Chester,
1987; Sabourin & Tarrab, 1994; Lee, Jor, & Lai, 2005; Szendefty, 2005;
Towndrow, 2007).

When considering the paradigm shift, both in education and in the learning
process, it can be observed that there are a number of assumptions that
encourage the use of the computer (technology) in the acquisition of the
mother tongue, foreign language and additional languages. In this perspective,
it is known that digital information and communication technologies are able
to establish context for collaboration and social interaction in which learners
will build their own knowledge of the target language due to involvement in
meaningful activities.

Technology in the area of education, and particularly in the area of language
teaching, is already widespread. In the last decade alone, a large number of
additional language teachers have been trained to master the technology to
become familiar with its use in the process of teaching and learning English.
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However, the change of mentality regarding the use of technology in the
teaching of English has been slow; many still seem resistant to its use, but
there are signs that the pace is starting to accelerate with the spread of user-
friendly tools and software (Dudeney & Hockly, 2012). In this context, one of
the main points for the adhesion of more teachers to the use of technology in
language teaching has been their own experience within technology itself in
distance learning (DL), especially owing to a growing number of professionals
involved in several daily activities. Moreover, a great number of such
professionals are only able to find time to professionally improve through
online teacher training or educational courses.

In countries where there is more advancement in educational technology and
government development, it is noted that one of the most popular
technological tools in primary and secondary education is the smart board.
According to Dudeney and Hockly (2012), the success of this type of
technology is largely related to the fact that it has, in its core the metaphor —
the blackboard — and it gives the computer a secondary or almost invisible role
in the classroom. In the case of foreign language learners — the vast majority
of them, especially the younger ones, are familiar with media such as blogs,
Wikis, podcasts, streams, Twitter, Tumblr, Facebook, etc. It is expected that,
due to this familiarity, the trend of using technological tools in education and
teaching will increase dramatically in the coming years. The Virtual Learning
Environment (VLE)' has shown considerable growth in recent decades,
despite some resistance from some teachers and students. Moreover, society,
in a generic way, has been impacted by the Internet, and only a few are able to
live without it nowadays. Saliés and Shepherd (2013) state that linguistics
itself cannot give up these spaces for its studies and analyzes and that the last
frontier in which technology is impacting society is the Internet, in which
more than 1,000 languages are represented. According to the authors, in
consultation with World Stats®, the ten most used languages on the Internet by
2011 were, in this order, English, Chinese, Spanish, Japanese, Portuguese,
German, Arabic, French, Russian and Korean. Therefore, within this context
of teaching and learning languages with the use of technology, we will present
a study on the teaching of English as a curricular discipline at the university
level, utilizing blended learning, in which we will discuss the design and
implementation of the program, as well as its development and evaluation.

Why Choose Blended Learning?

Many papers on blended learning point to it as the learning that shares the best
of electronic learning and traditional learning environments. Nevertheless,
little is said that a blended learning environment can combine disadvantages
of both environments when not well executed (Graham, 2006). There often
seems to be an exclusionary approach to face-to-face or online classes. Some
students may prefer the total on-campus experience vesus attending the
traditional classroom while others opt for fully online learning. Some
programs, however, offer a blended approach. This is the model we
experienced and therefore will discuss.

In our case, for example, we had a face-to-face lesson once a week, with much
of the course being done online. Another basic distinction in the 100% online,
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traditional and blended model is that 100% online courses can be composed of
students from various places. For example, students in virtual classes may be
from Brazil, Lithuania, Greece, soldiers serving in other countries, etc.
Nonetheless, traditional on-campus courses are usually more localized or
regional. Students tend to be in a context with members of a group who come
from the same city or state and attend common environments. These groups
tend to be more socially and culturally homogeneous. In terms of interaction,
the online model enhances contact with other students in other areas, while
the face-to-face version allows closer ties between students from the same
community or nearby. Therefore, the advantage of the blended model is the
mix of online and face-to-face students, enabling a better interactive network
at the local, regional as well as global levels. Such a practice can affect factors
such as school avoidance, employability, and the level of student interest.

An Investigation of Blended Learning

The case study presented here describes an investigation of blended learning
developed between the years of 2012 to 2015 at Anhembi Morumbi
University — Sao Paulo. As coordinators of the program through these years,
we worked administering the teaching of English for the business school
courses such as administration, marketing, international relations, foreign
trade, and for the hospitality school that included hotel management and
tourism. At its peak, during this period, the program had 10 hired teachers and
2,294 students, integrating the Laureate International Network. We have
chosen this qualitative research method to examine real-life situations and
provide the basis for the application of ideas and extension of the blended
learning implementation.

The Program

The number of students who attended the program constantly grew, except in
2013-14 when there was a curricular change, when the discipline of English
began to be offered only in the second semester in most of the courses.
Divided among business school and hospitality students, as represented in
Figure 1, total students reached: 1,508 (2012 — semester 1), 1,702 (2012 —
semester 2), 1,728 (2013 — semester 1), 1,621 (2013 — semester 2), 1,900
(2014 — semester 1), 1,901 (2014 — semester 2) and 2,294 (2015 — semester 1).
In general, the participation of the discipline in the curricular matrices of the
courses was high.

CURRICULUM
CHANGE

m Total
Hospitality
l sssssss

2012-1 2012-2 2013-1 2013-2 2014-1 2014-2 2015-1

Figure 1. Number of students enrolled in the program.

English has taken 15% (320 hours) of the total course hours (3,000 hours).
Figure 2 represents this proportionality.
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Figure 2. Total course hours and the number of hours of in-curriculum
English.

The Blended Learning Methodology

The program employed the blended methodology and the hours of dedication
to the discipline of English for all these courses, was part face-to-face and part
online. The face-to-face classes corresponded to 50% of the course hours, the
remaining hours were fulfilled in a virtual learning environment (VLE) that
registered the presence, participation and performance of the students. The
VLE used by the students was the CambridgeLMS online platform that
corresponded to and complemented two books: Touchstone and View Point
(Cambridge University Press). The books were used in the classroom, and
teachers presented the topics face-to-face, both respecting the characteristics
of the group of students and gradually demanding activities to be fulfilled in
the VLE.

Group Leveling and Placement Tests

In pursuit of accreditation and quality indexes, the program established the
following criteria and procedures in the division of student groups:

1. Once enrolled in the program, students sat for a placement test and
were classified in terms of knowledge in the language. The CEFR’
scale was used to level the students.

2. Students were divided into groups of no more than 30 students for
each teacher in their respective classes.

3. To solve internal procedures, the Business Administration, Marketing
and International Relations students from the first semester of 2014 on,
were grouped into pools; we didn’t consider their the course they were
taking, but their level of English. This way, Marketing students could
be placed together with International Relations students based on their
level of English.

The division of the classes into pools respected the level of knowledge in the

language, campus and period, not the course of the student. Figure 3 shows a
sample of students' entry level at one of the university campuses.
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Figure 3. Levels of entry (CEFR) based on the leveling test - Campus Vila
Olimpia 2014 — 2.

General English Teaching and ESP Teaching

The complexity of teaching English at the university level imposes the
following dilemma: Should the course be geared towards the student's
academic or professional background? In other words, should it focus on
language learning for communication or on language use for the labor market?
Besides, the students were used to having ESP* classes, and the
implementation of the new curriculum, encompassing General English (GE)
would be a paradigm change. The answer to such a question is not simple, and
we believe that a hybrid education model is the best choice.

Justification

According to EF°, a global education consulting company focusing on
language, academic, cultural exchange, and educational travel programs,
Brazil has a low level of proficiency in English 41" position), which impedes
Brazil's insertion into a globalized context. This fact corroborates the idea that
the model of English practiced in higher education (only ESP classes) is far
from ideal, as the level of the majority of students who enter university is low.

The flexibility provided by the blended learning model allowed our teachers to
work together with Second Language Teaching (ESL) and language teaching
for specific purposes. The chosen model could privilege all modalities: (a)
ESP in the face-to-face model, since the teacher was able to evaluate items
such as language level, students' interest, relevance and relevance to elaborate
significant activities for the students' professional training; (b) ESL in the
online model, because the students, respected in their rhythm and level, could
carry out the activities as many times as they pleased until they felt
comfortable with a certain content. In a non-exclusive way in the classroom,
the teacher interfered (synchronously) in the students' learning and worked on
productive skills concerning language; the students, in turn, performed tasks at
home concerning the application of English for their professional needs.

One major advantage of the blended model seems to be the teacher's
sensitivity factor for delivering GE and the ESP approach in face-to-face and
online activities, according to the particularities of each group. The level was
also respected in our case: the higher the student's knowledge in the language,
the greater the proportion of online activities in ESL, because their degree of
independence in learning is greater.
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Evaluation

With regard to the online evaluation system, we observed that it could be
advantageous. The advantages of online assessment are: (a) assertiveness, (b)
continuity and process assessment, (¢) reduced demand for teacher activities,
and (d) familiarization with common assessment models in the labor market.
In addition, throughout the semester, two written individual performance
assessments and one (or more) oral assessment (s) were performed and served
as an online student performance check tool as well as a diagnostic tool for
reorienting the teachers’ work. In the specific case of the online performance
of the apprentice, the Gradebook — a software present on the Cambridge LMS
platform — was used to assign notes to the activities performed by the students.
The Gradebook is useful for gauging miscellaneous skills notes, such as
reading activities, listening comprehension, and even the ability to speak. By
means of that, the written practice could be better tested in blogs, discussion
forums and Wikis. Teachers were able to determine which assessment tools to
use, provided they considered the four skills: reading, writing, speaking and
listening.

In the case of the evaluation of the program, for us to check whether the
program was working or not, we tested our students through the Cambridge
Proficiency Exam. To do this, we used a sample of students who had reached
the fourth semester of the English language course (English IV) of the
program in May 2013. For the most basic levels, we chose Test Level-2
(CEFR Level) — and for the more advanced students, we used the Test Level-4
(CEFR Level). As the test was not compulsory, we obtained a sample of 208
students, of which 74 were tested for level 2, and the other 134 students were
tested for level 4. The students, on the day of the proficiency examination,
filled out a questionnaire with some personal information (age, address, etc.)
and also answered a questionnaire about how they saw the progress of their
English and how they evaluated the program. Here are some results.

Results

The students' satisfaction index with the program was measured by
anonymous semester surveys conducted by teachers in the classroom. Surveys
occurred from 2012-2 to 2014-1 and the results were very promising (see
Figure 4).
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Figure 4. Percentage of students’ satisfaction.
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We believe that the good acceptance of the program is also due to the evident
need to learn English because of its recognition as an international language.
McKay (2003) estimates that by 2025 there will be more speakers of English
as a second language than speakers of English as the first language because
the language serves not only for local needs but also for communication on a
large scale. This finding was very evident in the questionnaire that the
students answered in the Cambridge English proficiency test on the subject
(Figure 5). Questions 12, 15, and 18 indicated that students agree that English
is important for work (question 12), international communication (question
15), and personal satisfaction (question 18).

| strongly disagree | strongly agree

1 2 3 a S
o

12 I want to learn English because | will 2.0% 5.9% 10.8% 14.2% 67.2%

need it for my job.

| want to learn English because it 1.5% 6.9% 11.3% 20.7% 59.6%
15 makes travelling to other countries

easier.

1.0% 1.0% 6.9% 22.1% 69.1%

18 Doing well in English is important to me.

Figure 5. Cambridge English proficiency test questions.

Concluding Remarks

Test Level-2 (CEFR Level) result shows that almost 90% of the student
sample was at A2 level (CEFR) or below. However, among Level 4 students —
Test Level-4, showed that almost 95% were between level A2 and B2. The
results obtained were valuable for the program evaluation and consequent
planning actions for improvement.

In our specific case, during the implementation of the English Language
course in the curriculum in the Business School courses of the Anhembi
Morumbi University, using blended learning as a teaching methodology, we
were able to understand some points that allow the reflection and evaluation of
this model.

First, as positive points, we have the results of learners’ evaluations (self-
evaluation) indicating an appreciation for the program and the teaching
methodology. In the area of contents presented, the students were tested, after
being divided into two distinct levels, by the Cambridge Proficiency Test, and
we obtained, as can be seen in the presented results, a promising scenario, viz.,
we had high levels of approval for both levels tested in comparison with the
Brazilian test scores.

Nonetheless, we faced some challenges during the establishment and
maturation of this project. For example, there were times when we had an
insufficient number of levels, given that the CEFR scale has 6 levels and the
maximum amount of levels offered, even with pools, was 3. This is due to
limitations established by the institution, because it is a curricular discipline,
which has scheduled and established days. Thus, it is evident that many
students were left out of their ideal groups, viz., there were students who were
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below or above their level of knowledge of English. The teachers' effort to
accommodate the situation was valid, but did not meet the specific needs of
the students. Therefore, some curricular restructuring actions were speculated
and outlined by the institution to remedy this deficiency, but all of them in the
long term, because they required curricular and organizational flexibilization.

Although the majority of students considered the course good or excellent,
many still, especially the most advanced ones, clamored for the insertion of
the discipline English for Specific Purposes (not general English + ESP)
because they believed that being in the university environment and
professional context for each area, they should learn specific language related
to the course they chose at the university. In general, teachers found it difficult
to find and elaborate activities at the appropriate level for each group that
addressed subjects relevant to the area of professional activity of each course
and that required the use of the four skills in the language. It is our opinion
that the most appropriate action in this case would be the organization of a
sequence of contents for all semesters of the course that has in-curricular
English. The topic addressed should dialogue with the other subjects of the
students in that semester to become more relevant. An activity bank and ESP
activities (by level) were created and shared among teachers and, as a
consequence, there was little or no chance of replicated activities. The bank of
questions and activities provides a diversification in the style of activity
throughout the course and consequent reduction of the sense of strangeness on
the part of the student.

Another challenge for blended learning in this project to be considered was the
adherence to the VLE (Figure 6).

80%
70%
60%
50%
40°%6
30%
20%
10%

0%
2012-1 2012-2 2013-1 2013-2 2014-1

> Columnil 48% 68% 60% 58% 63%

Figure 6. Percentage of students' adherence to VLE.

For effective learning to occur in this methodologys, it is fundamental that the
students perform their assignments in the period that is reserved to be engaged
in online activities. The model implemented in the program provided for the
non-obligatory adherence to VLE and respective activities in this
environment.

Briefly, a bonus policy was established which, despite being appealing, did
not reach all students and, as a result, an average of 40% of the students did
not participate in the VLE (see Figure 6). Making participation in the VLE
mandatory is a response to the problem that immediately came to mind.
However, we agree that meritocracy directly affects the students’ enthusiasm
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for learning and, apparently, factors such as will and interest — which drive the
leading role in education — are especially important for learning a foreign or
additional language. The period in which the students spend outside the school
boundaries and even outside the VLE limits seems to be determinant in the
progression of learning. Therefore, this is an issue to be addressed and
deepened in further studies mainly in contexts in which the
internationalization of the Brazilian universities is aspirated, such as the
current one.

Notes

1. Also known in the American context as LMS (Learning Management
System).

2. Access: http://www.internetworldstats.com/stats7.html

3. CEFR (Common European Framework of Reference) for Languages,
which places students in levels Al (beginner), A2 (elementary stage),
B1 (low intermediate), B2 (high intermediate), C1 (operational
effective) and C2 (proficient).

4. English for specific purposes.

5. Education First. (2017). EF EPI: Indice de proficiéncia em inglés da
EF. Education First - English Proficiency Index 2017. Retrieved from
https://www.ef.com.br/epi/
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Abstract

In this paper, the influence of students’ activity in an e-classroom in a blended
learning environment on their final exam performance is considered. The data
set includes 92 participants of the Basic Statistics course. In the e-classroom,
students self-study certain topics and check their newly acquired knowledge
with quizzes. A strong correlation between the scores achieved for the quizzes
and final exam points was discovered. Moreover, significant differences in
performance were found between students who had completed most of the
quizzes and those who did not. Therefore, the quality of individual study in an
e-classroom positively influences a student’s performance.

Keywords: blended learning, Moodle, students’ activities, quizzes, students’
performance

Introduction

Higher education institutions all over the world are increasingly adopting
blended learning, which combines face-to-face and technology-mediated
instruction (Porter, Graham, Spring, & Welch, 2014) with the aim of
complementing each other (Graham, Woodfield, & Harrison, 2013). The use
of Learning Management Systems (LMSs) has grown exponentially in the last
few years and come to strongly impact the teaching and learning process
(Cerezo, Sanchez-Santillan, Paule-Ruiz, & Nuifiez, 2016; Romero, Espejo,
Zafra, Romero, & Ventura, 2013). Moodle is one of the most popular open-
source LMSs. It has a full range of functionalities that other similar programs
have, including tools for posting and sharing course information, conducting
online discussion, and administering online quizzes. Moodle is also an
environment that facilitates ‘social constructionist pedagogy’ by providing
avenues for students to collaboratively engage in learning and other academic
activities (Zhang, 2008). All kinds of learner activities are crucial for an
effective online teaching—learning process, and it is therefore necessary to
search for empirical methods to better observe patterns in the online
environment (Neuhauser, 2002).

Blended learning has been used for over a decade at the Faculty of
Administration of the University of Ljubljana, Slovenia. E-classrooms there
are provided in the LMS Moodle environment. In order to improve the
satisfaction of key stakeholders, i.e., students, teachers and faculty
management, regular analyses are performed every half-year by an internal
team of researchers. These results give managers and teachers insights into the
contemporary situation and give opportunities for improvements and further
development.
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The purpose of our latest study was to examine the correlation between a
student’s active involvement in Moodle activities, specifically in quizzes, and
the final exam results. The study’s objective was to answer the following
research question: “Is there any relationship between the total score achieved
for the quizzes and the grade obtained at the final exam?” To provide an
answer, we analysed data from the undergraduate course Basic Statistics. The
paper is organized in the following way: we introduce the literature review,
which is followed by the empirical study itself, including a description of the
data, methodology and results. In the conclusion, we present the key findings,
describe this study’s main limitations and indicate possible avenues for further
research.

Literature Review

When online higher education programs started to grow rapidly, they created a
dynamic tension spawning ambivalence in certain sectors of higher education
(Moskal, Dziuban, & Hartman, 2013), e.g., computer science (Romero, Lopez,
Luna, & Ventura, 2013), healthcare studies (Bergstrom & Lindh, 2018;
Frantz, Bozalek, & Rowe, 2012), business studies (Ifinedo, Anwar, & Pyke,
2018), etc. A positive side effect of that tension included new learning
environments that offered potential to maximize the effectiveness of
contemporary teaching and learning. That movement had various labels such
as mixed mode, hybrid, and combined, but blended learning has emerged as
the dominant label for an educational platform that combines face-to-face and
online learning (Moskal et al., 2013).

Evidence shows that the proportion of time devoted to online activities in a
blended course is related to course performance (Romero, Lopez, Luna, &
Ventura, 2013). When using it in higher education courses, different
proportions of the two types of learning are implemented, e.g., 50% face-to-
face and 50% in the e-classroom, 70% face-to-face and 30% in the e-
classroom, 60% face-to-face and 40% in the e-classroom (Chang, Dziuban,
Hynes, & Olson, 1996).

While the definition of blended learning is clear and simple, its
implementation is complex and quite challenging since virtually limitless
designs are possible; depending on how much or how little online instruction
is inherent in blended learning (Garrison & Kanuka, 2004). Diverse
instructional models and best practices of blended learning have been reported
from simple use of computer or online mediated technologies to full use of
them for a complete course (Park, Yu, & Jo, 2016). Many combinations of
learning, including blended learning, become possible when combining the
type of pedagogical approach (instructor-led or student-centred) and the type
of delivery (offline or online) — see Figure 1.
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Figure 1. Range of blended learning definitions.

The key stakeholders of the blended learning system are the institution’s
management, teachers, and students. Each tries to attain their particular goals.
The management wishes to increase the efficiency of classroom resources and
improve teaching by developing the members of staff. The teachers aim to
adopt innovative, student-centred teaching practices. Students’ goals are
increased flexibility (in time and space) and expanded access, greater
academic success and enhanced information literacy (Moskal et al., 2013).

According to Owston and York (2018), a consensus has emerged in the
literature that students, on average, perform modestly better in blended
courses compared to those in completely online or face-to-face courses across
a broad range of subject areas and institutional offerings. However, learners
often do not successfully adapt their behaviour to the demands of advanced
learning environments, such as the LMS (Azevedo & Feyzi-Behnagh, 2011),
because it requires greater independence and autonomy of the students for it is
they who shall decide, for example, on what and how much to learn, how
much time to invest, when to increase effort, etc. (Azevedo, Cromley,
Winters, Moos, & Greene, 2005).

Whatever the motivation to blend, it is evident the strategy works best when
clearly aligned with the institution's mission and goals while simultaneously
addressing the needs of students, the faculty, and the institution (Dziuban,
Hartman, Cavanagh, & Moskal, 2011). A clear vision and strong support are
required when moving to a blended environment. It is only then that this
modality cannot just succeed but become a transformational force for the
university (Dziuban et al., 2011).
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When preparing e-classrooms, there is a range of possible online activities in
which students can engage and that motivate them to learn efficiently such as:
announcements, links, lecture notes, resources, questions & answers,
discussion forums, quiz items, group works, Wikis and assignment
submissions (Park et al., 2016). Many studies have already investigated the
impact of students’ involvement in these activities, e.g., Cerezo et al. (2016)
examined behaviour of students in a LMS and matched it to a different level
of their achievement; Owston and York (2018) investigated the correlation
between the time spent in an e-course and a student’s performance. Romero,
Loépez, Luna, and Ventura (2013) investigated different data-mining
approaches with a stress on the accuracy of predicting first-year computer
science university students’ final performance based on their participation in
an online discussion forum. The forum may not only inform the students about
their peers’ doubts and problems, but can also inform instructors about their
students’ knowledge of the course contents via the thinking and opinions
provided by students in forum posts.

The above issues became a challenge and basis for research. In our study, we
focused on quizzes in an attempt to ascertain whether and how much the
performance in solving the quizzes impacts students’ performance at the final
exams. The focus was not on the amount of time the students spent in an
active role in the e-classrooms, but whether the effort to study new topics, as
measured by the scores achieved for the quizzes, helped them gain more
knowledge and thus better results in the final exams.

Data and Empirical Study

Blended learning at the Faculty of the Administration is being implemented in
a ratio of 80-20, i.e., 20% of the content of each undergraduate course is
provided in an e-classroom, both for the lectures (led by lecturer) and tutorials
(led by assistant), including reading materials, assignments, quizzes, etc. Our
data set consisted of 1*-year students of the professional study programme at
the Faculty of Administration, University of Ljubljana, which is similar to the
sample used in the study by Romero et al. (2013). Students enrolled in this
program comprise the largest group of students at the Faculty. For our case
study, we chose the Basic Statistics course, namely, one of the courses with
the highest number of activities provided in the Moodle e-classroom. During a
15-week semester, the course includes 25 self-study topics covered neither in
the face-to-face lectures nor the tutorials. Therefore, every week students must
study one or two topics. The knowledge acquired of this additional content is
then examined in two ways: (1) in the quiz that follows each topic addressed
in the e-classrooms and (2) as part of the final written exam. A student has
three attempts at each quiz and the best score is used as the final quiz
outcome. All quizzes have the same maximum number of points a student can
achieve, and the final score for the quizzes is calculated as the average of
scores obtained for all 25 of them. To stimulate self-study, the result obtained
by quizzes makes up 20% of the final grade of the subject, and a student
obtains the remaining 80% at the final written exam at the end of the semester.
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Methodology and Empirical Results

To investigate whether students’ performance in quizzes relates to the

knowledge they demonstrate at the final exam, we used data on 92 students
who participated in final written exams. We scaled both final scores, namely
at the exam and for the quizzes, between 0 and 100 points (i.e., percentage).

The distributions of each variable in our data are shown as histograms in

Figure 2.
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Figure 2. Distribution of scores at the final exam (left) and scores for quizzes

(right).

Although the distribution of scores for the quizzes is more skewed to the left,
both distributions do not deviate significantly from a normal distribution,
namely p values according to a one-sample Kolmogorov-Smirnov test are 0.82

and 0.06, respectively. The mean score for the quizzes is higher (73.77) than
that for the exam (59.89). The standard deviation is also higher for scores in
the quizzes. Some students did not participate seriously in the quizzes — they
simply took part at the start of the course — while others achieved maximum

points for the quizzes as opposed to their exam scores, where maximum points

were not achieved.

Altogether, 86% of the students achieved more than 50 points in quizzes.
We computed a Pearson correlation coefficient between the final score for the
quizzes and the final score at the exam. The correlation coefficient of 0.682 is
highly significant (p = 7e—14), indicating a strong positive relationship
between the score for the quizzes and for the exam. We can therefore conclude
that a student who performed better in the quizzes on average had a better

result for the final written exam.

Further, we investigated the relationship between scores in the quizzes and

student’s knowledge at the final exam in more detail. For this purpose, we
divided the contents of the course into 11 topics (see Table 1). Questions and
tasks in the final written exam were defined in terms of which topic they
belong to. The topics in Table 1 are listed chronologically, which also
corresponds to the order of basic topics to more complex ones. However, each
topic is not covered by the same number of quizzes in the e-classroom
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The case study participants were divided into two groups. The first group,
named “Quizzes successful,” consisted of 79 students (86%) who received at
least 50% of points for each quiz. The second group of 13 students (14%)
contains students with a worse performance in the quizzes (below 50%),
named “Quizzes unsuccessful.” Table 1 shows the mean score at the final
exam for both student groups (measured in percentages) and the difference
between the means. We computed p values (Sig.) using Student’s t-test for
independent samples.

Table 1

Mean Scores for all Topics Between Groups of Students (%), Difference
Between Means and P Value

Topic s&léljszseffﬂ un(s)uucl::sessful Difference Sig.
1. Basic topics 69.62 59.23 10.39 0.13
2. Indices 60.91 58.41 2.5 0.78
3. Ranking, quantiles 45.67 24.15 21.52 0.02
4. Descriptive statistics
(measures of Central tendency 59.29 45.5 18.94 0.02
and variability)
5. Frequency distributions 81.74 67.31 13.79 0.01
6. Data collection 74.87 62.13 14.43 0.08
7. Probability 40.98 16.65 12.74 4.14E-03
8. Sampling 36.75 13.73 25.98 4.92E-04
9. Hypothesis testing 42.73 21.54 23.02 0.01
10. Correlation and regression 56.9 30.92 21.19 9.53E-07
11. Time series (forecasting) 68.01 49.07 24.33 1.95E-04

Table 1 shows the average performance in the group “Quizzes successful” was
better for all 11 topics compared to the “Quizzes unsuccessful” group. With
three exceptions (Basic topics, Indices, and Data collection), the difference in
means is significantly greater than 0 (at the 5% level of significance). Two of
the non-significant topics, Basic topics and Indices, are the first topics covered
at the start of the course. These two topics cover basic principles of statistics
where high school mathematics knowledge is enough for understanding.
Therefore, the self-study of those two topics does not play a vital role in the
results. The same principle applies to the topic Data collection which could be
placed anywhere in the course since it is unrelated to any other topic and does
not require in-depth knowledge.

The scores for the other eight topics indicate significant differences between
the two groups of students. The largest differences can be found for the topics
Correlation and regression analysis, where the difference of 21.19 points is
highly significant, p = 9.53E-7, and Time series (forecasting), with a
difference of 24.33 points, also highly significant, p = 1.95E—4. These two
topics are the last two topics of the course, and both require knowledge of the
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previous topics to better understand them. They are also the most advanced
topics and are covered in two quizzes, namely, four quizzes in total.

Conclusion

At the institutional level, the biggest advantage of blended learning lies in its
flexibility that allows institutions to tailor the concept when making
improvements for a new generation of students. It extends learning far beyond
the boundaries of the traditional classroom (Moskal et al., 2013).

The case study of the Basic Statistics course imparts a message to future
generations of students at the Faculty. Namely, students’ continuous self-study
during the semester in the LMS inclined to taking part in the quizzes or any
other activities can help increase their performance at the final exam. These
findings also confirm the Faculty of Administration has made a wise decision
concerning the use of blended learning, providing the basis for retaining the
same framework for studying in the future. In the next academic year, we plan
to add more activities to the course Basic Statistics — the data collected from
the next generation of students will enable a comparison of two sets of
students based on different amounts of activities in the e-classroom.

The presented research is a case study of a specific course at the Faculty of
Administration. Therefore, the primary limitation of the methodology used is
its generalisation, as noted in a similar case study (Romero et al., 2013). In the
future, we will establish a framework for analysing several courses by
investigating students’ behaviour in different e-classrooms and linking that to
their performance at the final exams.
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TEACHING WITH DIGITAL TEXTBOOKS:
POSSIBILITIES AND CHALLENGES FROM THE
TEACHER PERSPECTIVE

Marcia Hakansson Lindqvist
Mid Sweden University
Sweden

Abstract

An increasing amount of students’ and teachers’ work in the classroom
involves digital technologies such as tablets and laptop computers. In this
preliminary study, the use of digital textbooks in the classroom is explored
through interviews with two teachers at an independent upper secondary
vocational school. Both teachers use digital textbooks in their teaching and
express difficulties in having time to review digital textbooks and supporting
student work in the classroom. At the same time, the teachers report
possibilities to individualise learning activities for students, providing
structure for students as well as increasing accessibility to the textbooks
during non-school hours.

Introduction

New digital technologies are now a natural part of society as well as in schools
(Saljo, 2010). In many classrooms, teachers and students work with their own
laptops or tablets in one-to-one (1:1) initiatives, meaning one laptop or tablet
per student (cf. Richardson et al., 2013). The possibilities for teaching and
learning with these technologies and creating supportive conditions for
Technology Enhanced Learning (TEL) appear to be strong (Balanskat,
Bannister, Hertz, Sigillo, & Vuorikari, 2013). Internationally, policy pushes
forward the need for teachers to help students gain 21% century skills such as
critical thinking, problem solving and digital competence in the digitalised
classroom (Organisation for Economic Co-operation and Development
[OECD], 2012)). In the Swedish context, these intentions are also expressed in
policy. However, despite high levels of digital access in schools, use remains
at a low level (National Agency for Education, 2016; The Swedish Schools
Inspectorate, 2012). This may mean that many students, despite the intentions
of policy, are not developing the digital competence they need for future work
and studies (Voogt, Erstad, Dede, & Mishra, 2013).

In Sweden, several projects have investigated the implementation of digital
technologies in schools (cf. Hikansson Lindqvist, 2015; Jedeskog, 2007;
Tallvid, 2015). Recent reports show that while accessibility to technology in
Swedish schools is relatively good, for example through on student one
computer (1:1) initiatives, the technology is not being used as expected
(National Agency for Education, 2016). Thus, further proposals to strengthen
digitalisation in schools were addressed in an official government report on
digitalisation (The Swedish Government, 2014) and The National
digitalisation strategy for schools (The Swedish Government, 2017). Using
the concept of adequate digital competence, policy aspires to strengthen and
support students’ digital competence and teachers’ and school leaders’
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professional development within the area of digitalisation. It appears that the
uptake and use of digital technologies as educational tools requires continued
efforts in professional development for teachers and school leaders (Gronlund,
2104; Hékansson Lindqvist, 2015; Tallvid, 2015; Vrasidas, 2015) and takes
time (Ertmer & Ottenbreit-Leftwich, 2013; Vrasidas, 2015).

In helping teachers to support students’ learning with digital technologies, it
could be anticipated that the digital textbook would have a strong role (cf. Gu,
Wu, & Xu, 2015). However, it appears that teachers’ use of digital textbooks
may be similar to the uptake and use of digital technologies on the whole. The
Swedish Association of Educational Publishers reports a low level of
investment of digital textbooks per student compared to investments in
laptops, i.e., 27 SEK compared to 1 770 SEK per student (Swedish
Association of Educational Publishers, 2013).

Aim and Research Questions

The aim of this paper is to explore, identify and describe the possibilities and
challenges related to the uptake and use of digital textbooks in the upper
secondary classroom. The paper seeks to examine teaching activities in the use
of digital textbooks from the teacher perspective. The following research
questions are hereby put forward:

1. How can teaching activities regarding the uptake and use of digital
textbooks in the classroom be described?

2. Using the Ecology of Resources Model (Luckin, 2010), how can
possibilities and challenges in the uptake and use of digital textbooks

in teaching activities in the classroom be understood as conditions for
TEL?

The paper aspires to contribute to the area of TEL through the use of digital
textbooks.

Short Survey of the Field

Digital textbooks can be seen as an important part of an electronic schoolbag
as well as a main resource for learning (Gu et al., 2015). There are challenges
such as design and development (cf. Gu et al., 2015) and implementation in
the school context (cf. Horsley & Martin, 2015; Kim, Kim, & Choi, 2012),
from both teacher and student perspectives (cf. Joo, Park, & Shin, 2017;
Millar & Schrier, 2015; Weisberg, 2011). Researchers note challenges related
to technology and copyright issues, but also possibilities such as providing
both up to date information and multimedia-based learning (Gu et al., 2015).
There is also an opportunity for teachers to use the digital textbook to support
learning activities of students both inside and outside of the classroom
(Horsley & Martin, 2015). Understanding teachers’ uptake and use of digital
textbooks as users is needed in order to determine the conditions and aspects
of digital textbooks that can support TEL (cf. Gu et al., 2015). In the Swedish
context, research related to the uptake and use of digital textbooks for teaching
and learning in the classroom context appears to be relatively unexplored. In
summary, the literature appears to focus on design, development,
implementation and the need for further study of how teachers in practice use
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digital textbooks to support students’ learning. More research is needed in
general (Swedish Association of Educational Publishers, 2013) and more
specifically, for quality control of an expected expanding educational area.
There is also the need to exploit digital textbooks as a research instrument for
studying learning (Gulz & Haake, 2014).

Theoretical Framework

The Ecology of Resources Model (Luckin, 2010) will be used as a framework,
in order to examine and describe the teaching activities. The possibilities and
challenges for teachers regarding digital textbooks will be analyzed using the
three resource elements, environment, knowledge and skills, and tools and
people and the theoretical concept of filters (Luckin, 2010). In the model,
filters may restrain or impede the learners’ (teachers’) access to the resource
elements available. By studying and identifying possible filters, it is possible
to alleviate the filters and gain access to the resources to a greater extent.

Method

The data for this preliminary, or exploratory, study were gathered through
semi-structured interviews with a sample size of two teachers. The teachers
were chosen as they both were teachers of Swedish and English and both had
experience working with digital textbooks. Both teachers work at an
independent upper secondary vocational school. The school provides
vocational training in 11 different programs, from building to electrical
programmes to florist and restaurant programs. At the time of the interviews,
which took place during December 2017 and January 2018, there were some
110 students and 12 teachers at the school.

Data Collection Design

In this small preliminary study, semi-structured interviews were used as a data
collection method as a starting point. In the interviews, an interview guide was
used, with 12 questions, regarding both background information and how the
teachers used digital textbooks in the classroom in practice at the upper
secondary school level. Examples of the questions were how the teachers used
digital textbooks in the classroom, the choice of digital textbook and
possibilities and challenges from their perspectives as teachers as well as their
views on the student perspective. One of the interviews took place at the
school, while the other interview took place at the teacher’s home. Both
interviews took approximately one hour. The interviews were transcribed in
verbatim. In this paper, the teachers’ views have been reported using fictitious
names, Sara and Jane. Sara is 35 years old and has been working at the school
for about one year. In her present position, she is temporarily employed at the
school and teaches the subjects of English, Swedish and Swedish as a second
language. Jane is 56 years old and teaches the subjects of English and Swedish
at the school. She is also responsible for the subjects of English and Swedish
at the school.

Approach to Data Analysis

According to Hjerm and Lindgren (2010), meanings can be coded by applying
names and documenting a description of the contents. Thus, the interview
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transcripts were coded and categorised according to Hjerm and Lindgren’s
method in which the teachers’ answers to the interview questions were coded
using content analysis. These codes were then analysed and placed into
categories of meaning. These categories were then analysed using the Ecology
of Resources Model (Luckin, 2010) and the theoretical concept of filters.
Through the identification and analysis of filters it is possible to alleviate
filters and gain access to the resources available to a to a greater extent. In this
paper, how possibilities and challenges related to the uptake and use of digital
textbooks can be said to manifest filters is used for analysis and to support
understanding.

Findings

In this section, the findings from the interviews are presented according to
themes found within the resource elements environment, knowledge and skills
and fools and people.

Environment

The findings related to the resource element Environment are presented
according to the following themes: choice of digital textbook and resources,
supporting students’ independent work, access to laptops in the classroom
activities, and bridging schoolwork between school and home.

Choice of digital textbook and resources. Sara describes a high level of
freedom to choose the digital textbook to work with in her teaching activities.
However, digital textbook selection is a time-consuming process: “Being new
[as a teacher], to find the right digital textbook ... It takes time, but at the
same time [ think it is fun, but I really have put a lot of time into finding good
things.” Sara also explains that sometimes there is a trade-off in the structure
of the digital textbook and the content:

For example, the digital textbook that I am using right now, there is
also a paper-based textbook. But I think that the other textbook is
better. So there is a balance between using the paper based version and
the digital version together.

Sara also describes that finding Internet resources to use, as digital textbooks
or in place of digital textbooks, is also time consuming due to the large
amount of resources available. Jane also notes the freedom to choose
textbooks: “There have never been any problems in ordering textbooks.”

Supporting students’ independent work. When working with students using
digital textbooks to support students’ independent learning, Jane expresses the
need to give the students time to find their own way of working. Jane explains
that she uses an older version of a digital textbook with students who have
difficulties reading and writing:

The head office laughed at me. You’re still using that book... but there
is an order and a structure... and it is actually order and structure that
students need. It saves a lot of time, both for the students and me.
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The idea of structure and order to support students’ work is important
according to Jane: “I have tried several versions of digital textbooks... and
both the Swedish teacher and I feel that it [this book] is chaos compared to the
earlier version.” Sara notes that one hope she had with her work with digital
textbooks was that the students would be able to work more independently.
Here the challenges lie in technical aspects, for example, “What is my User
Identification (ID), what should I click on now, and so on.” Sara also sees
large variation in student use, with some students being “very digitally
competent” and other students who “hardly know how to start a computer and
really don’t understand” with some students changing the passwords on
purpose as a way to avoid working. According to Jane, one of the challenges
with digital textbooks, as well as laptops, is distraction, especially among
students who lack motivation: “I have a lot of students and just can’t check
them all, all of the time.”

Access to laptops in the classroom activities. Sara describes that the students
use the laptops in the classroom, but they are not the students’ own laptops as
in 1:1. Here, the challenge is in accessing the laptops: “Will I be able to use
the laptops during his lesson?” However, new laptops were going to be
provided which would also make access to laptops at the school easier. Sara
also sees possibilities in 1:1: “I don’t think that it would solve all of the
problems, but I think in one way, that the students would appreciate it.”

Bridging schoolwork between school and home. According to Jane, many
of the students enjoy working with digital textbooks. The students also enjoy
being able to work with the textbooks both in the classroom and at home and
do not have to carry the book with them: “They can go in to the laptop at
home and log on and practice English at home.” The students have the
opportunity to work in a digital textbook that bridges schoolwork between the
classroom and home environment.

Knowledge and Skills
The findings related to knowledge and skills are presented in two themes: own
knowledge and skills and students’ knowledge and skills.

Own knowledge and skills. Both teachers report having their own knowledge
and skills for their teaching activities. Sara is confident in her knowledge and
skills and feels quite comfortable working digitally. She does not see any
challenges: “It is more about finding routines, to get into the habit. The
challenges have been more resources, having enough laptops and enough time
to find the right digital textbook.” Sara also notes that professional
development would help to use digital textbooks in a more efficient manner in
which she perhaps could gain time: “Instead of taking time, I could use the
time efficiently.” Jane sees the need for constant professional development to
help students: “There is always something new and you have to keep thinking
all the time. How do I solve this right now?” Jane has taken the advantage of
the students’ skills: “Since, I don’t know a lot myself. I need to use the
students for help [laughs].” Jane also feels free to ask colleagues for help: “I
am going to have Sara help me and teach me... so that I know how it works.”
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Students’ knowledge and skills. In regard to students’ knowledge and skills,
both teachers in this study see the need to support students’ knowledge and
skills. Sara sees the importance of facilitating students’ digital competence:
“There are certain aspects of digitalisation that they [the students] are not
familiar with... how to do a PowerPoint presentation for example.” Jane also
reports different levels of digital competence among students:

They come with different levels of laptop skills. On the one hand, we
have the gamers, who know how the laptops are built and they know
all about the processors and the graphics adapters, they know it all, but
they can’t use Word.

Jane sees an opportunity for digital textbooks in motivating students: “A
digital textbook can actually awaken motivation, desire and interest, which is
good. They have sat in the classroom with a blank piece of paper — write. And
maybe one question on the whiteboard.” However, there are challenges,
especially for students who have difficulties in working with digital textbooks:
“But, the students who can’t manage this? If you [students] can’t find things
and find structure in the digital textbook [...] we just lose these students.”

Tools and People

The findings related to tools and people are presented in two themes: digital
textbooks as tools for students with special needs and functional aspects of
digital textbooks as tools.

Digital textbooks as tools for students with special needs. Both teachers in
this study see possibilities in using digital textbooks as tools for student with
special needs. Sara notes that she has ordered digital textbooks specifically for
students with special needs, for the support they provide: “In Swedish, I have
ordered digital textbooks for those students who have difficulties -- both
writing and reading difficulties. A lot of it is about providing speech synthesis,
text to speech and things like that. Despite the tools provided through the
textbooks, Sara also perceives other challenges: “I don’t think that they [the
digital textbooks] are really pedagogically well-structured.” According to
Sara, another opportunity for students incorporated into the use of digital
textbooks is the use of self-correcting tasks, which provide direct feedback to
the students. Jane describes a change in the overall use of digital tools: “There
are students who have worked with laptops and who are somewhat digitalized.
You can see that they have used tools more than just the laptop, not digital
textbooks, but digital tools to help them.” One example, according to Jane, is
the use of text-readers: “It is easy for students to find errors.”

Functional aspects of digital textbooks as tools. Sara notes a function that
the digital textbooks she works with do not provide. This is the possibility for
students to work directly in the textbook:

That they can work directly in the textbook... that they don’t need to
have a separate document on the side, when they are reading a text in
Swedish for example, reading a text and doing tasks related to the text.

Sara also notes overall difficulties in the pedagogical structure of the digital
textbooks, for example being able to have an overview of the structure of the
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book: “You almost needed to have the paper version to understand the set-up
of the book.” Sara explains that students need to be able to move back and
forth in the different chapters in the book, which can be difficult at times. Jane
also gives an example in which students must work in the paper-based book to
be able to complete tasks on the laptop, which is a challenge. Here, Jane
explains:

This is not structured and is a disadvantage, in my view, you should be
able to combine the laptop and the book if you want to read and at the
same time be able to do the same thing on the laptop.

Jane notes that dyslexic students who have difficulties with structure, have
even more difficulties when the book is needed to work on the laptop: “It
doesn’t really work and I don’t have the time to sit and help the students, and
all of the students in the class need help at the same time.” According to Jane,
the students enjoy working with the older versions of the digital textbooks
because they are interactive, which means that the students tend to be more
active when working. Beyond the organization of the content structure in the
digital textbooks, Jane also notes that a newer version of a digital textbook
does not necessarily mean that the subject content is new: “The texts are not
updated. The structure and the organization of the texts are good, but the texts
are old.”

In summary, for Sara and Jane, the possibilities for students are found in the
digital textbooks themselves, which can provide structure and digital tools for
the students. Digital textbooks can help students to be active and motivated in
their learning and provide access for schoolwork both at home and at school.
The challenges appear to be distraction due to access to the Internet when
working with digital textbooks, access to laptops in the classroom and the
functional aspects of the digital textbooks.

Discussion
The possibilities and challenges as perceived by the interviewees can be
analyzed using the Ecology of Resources Model (Luckin, 2010) and the
theoretical concept of filters within the resource elements environment,
knowledge and skills and tools and people. In their teaching activities it will
be necessary for teachers to support the use of digital textbooks in the
classroom (environment), promote own digital competence and students’
digital competence (knowledge and skills) as well as increasing their own use
and students’ access and use of digital technologies and digital textbooks in
their learning (tools and people).

In the resource element environment, the need for teachers to support the use
of digital textbooks manifests a filter. Teachers’ capability to provide the
learning activities for using the textbooks in the classroom, and the conditions
for TEL will be important to support students’ use of digital textbooks in the
learning environment for both teachers and students (Horsley & Martin, 2015;
Kim et al., 2012). Supporting students’ learning in this classroom could also
be considered to manifest a filter. In this study, teachers express challenges in
supporting students’ use of the digital textbooks. How teachers can efficiently
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support students’ individual and collaborative work will be of importance for
creating conditions for TEL (Gronlund, 2014; Hékansson Lindqvist, 2015;
National Agency for Education, 2016; Tallvid, 2015). In regard to the
implementation of digital textbooks and other resources, time manifests a
filter in several aspects. Teachers need time to implement the textbooks as
digital technologies in their teaching (Ertmer & Ottenbreit-Leftwich, 2013;
Vradidas, 2015). Teachers also need time to find, review and evaluate digital
textbooks and other digital resources (Gulz & Haake, 2014). How teachers
and schools can take on this task efficiently to advance the uptake and use of
digital textbooks will be of importance for creating conditions for TEL in the
classroom environment as well as in the home environment (Horsley &
Martin, 2015; Voogt et al., 2013).

In the resource element knowledge and skills, professional development in
ICT and subject-related skills for teachers are important (Gronlund, 2014;
Hakansson Lindqvist, 2015; Tallvid, 2015; Vrasidas, 2015) in order for
teachers to implement digital textbooks as a natural part of the digitalized
classroom (Gu et al., 2015). This involves making the use of digital textbooks
become a habit, according the teachers in this study. From the teachers’
perspectives their knowledge with regards to working with the textbooks
could be considered to manifest a filter in this resource element. Teachers
need time to learn and increase their skills in working with digital textbooks
and resources to support students’ learning. This may take place both
individually and in collaboration with other teachers, as noted by the teachers
in this study. For teachers, the students’ ICT skills could also be said to
manifest a filter in this resource element. If the students are to increase their
knowledge through the use of digital textbooks, they must have the ICT skills
to manage the digital textbooks in practice (Voogt et al., 2013). Basic ICT
skills are needed, as noted by both teachers, for being able to work and learn
independently. The large variation in students’ digital competence, as reported
by both teachers in this study, can also be said to manifest a filter in this
resource element (Hakansson Lindqvist, 2015; Tallvid, 2015). For teachers,
supporting students’ ICT skills and digital competence as well as introducing
subject content knowledge may at times be a difficult balance.

Increasing teachers’ own uptake and use of digital textbooks and providing
possibilities to increase students’ uptake and use of digital textbooks in school
activities in the classroom could be considered to manifest filters in the
resource element fools and people. Here, the technical challenge of not having
enough laptops, or access to laptops, can be considered to manifest a filter in
this resource element. Access to laptops is a basic condition for supporting
TEL through the use of digital technologies (cf. Voogt et al., 2013). In
addition, students’ use of a laptop for non-school activities on the Internet
when using digital textbooks manifests a filter in the resource element fools
and people. Here, the motivation and desire which digital textbooks may
inspire, according to the teachers in this study, will perhaps lessen the risk of
distraction and help students to focus on their schoolwork and take advantage
of the possibilities for learning (cf. Gu et al., 2015; Joo et al., 2017; Millar &
Schrier, 2015; Weisberg, 2011).
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One of the most interesting findings in this study is the perception of the
amount of time required to review digital textbooks and select textbooks that
are specifically suited to individual students in order to support students’
learning. Despite having to perform several demanding tasks and a lack of
time, both teachers in this study prioritise this review and selection work in
order to support their students and strengthen the use of the digital textbook
(cf. Gu et al., 2015). This may involve using an older version of a digital
textbook with more organized learning content or it may involve other digital
resources as an alternative digital textbook. It also includes reviewing a large
number of digital textbooks, as well as other digital resources. Thus, for
teachers, this work could also be considered to be a filter in this resource
element. The findings highlight that teachers need technical and pedagogical
support in the use of digital learning tools, including digital textbooks. This
would help ensure that the most appropriate digital textbooks are selected in
support of students’ learning, and that the conditions for TEL are met (cf. Gu
et al., 2015).

Implications for Practice and Future Research

The findings of this small preliminary study are of interest, as they show
teachers’ interest and initiative in the uptake and use of digital textbooks as
well as alternative digital materials as resources in their teaching. Here, the
teachers prioritize this time-consuming task in order to support students’
learning in the digitalized classroom. How schools as organizations can
support teachers’ activities, both individually and collaboratively, to both
make the work with digital textbooks more efficient is an important question
for future research. Further how beneficial conditions for TEL can be created
in the classroom to support students’ learning with digitalized textbooks is of
importance to study.
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THE CONFLICT BETWEEN EVOLVING TECHNOLOGY AND
THE DIGITAL DIVIDE

Carla Coetzee
Tshwane University of Technology
South Africa

Abstract

The digital divide in higher education concerns digital literacy in addition to
access to the Internet and digital devices. Higher education institutions often
assume basic levels of digital literacy and access to high-end mobile devices,
which creates conflict for lecturers that are expected to teach with technology.
The challenge is in incorporating learning technologies that can bridge the
digital divide. A preliminary review of the literature published in the last five
years investigated teaching with technology and the realities of the digital
divide. Classroom Response Systems (CRS) and videos were identified as
potential candidates for implementation in resource deprived institutions.

Introduction

The exponential growth of knowledge and the rapid development of new,
digital technologies are resulting in changes in the workplace, and
consequently in higher education (Binkley et al., 2012). These fast-paced
changes lead to inequalities in terms of access to technology and the Internet
as well as inadequate skills to utilise technology, this phenomenon is referred
to as the digital divide (Bornman, 2016). The evolving information society
and technology create, and further enhance, these digital inequalities and
exclusions (Robinson et al., 2015). Due to poverty and underdevelopment,
Africa provides an example of an underdeveloped region. However, South
Africa is regarded as one of the most developed countries in Africa in terms of
Information and Communication Technologies (ICT) infrastructure (Bornman,
2016).

The nature of the information society of the 21* century means that
individuals are required to adapt to rapid technological changes. It is therefore
important that engagement with ICT must be improved across the entire
spectrum of learners within higher education (Bornman, 2016), including
those from both resource deprived and resource rich institutions. Higher
education institutions need to be cognisant of these challenges when teaching
students in the 21" century. In order to adapt to these demands and improve
academic performance higher education institutions need to address (at least)
the use of learning technologies which enhance the following:

* Development students’ expert knowledge;
* Development of generic competencies for the 21* century; and

* Development of students’ abilities to reflect on learning (Kong
& Song, 2015)
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The majority of students in the ICT Faculty at the Tshwane University of
Technology come from rural (African) environments, where they received
poor quality education (Spaull, 2013; Spaull & Kotze, 2015). In an effort to
improve academic performance, the University’s management promotes a
blended learning approach by encouraging lecturers to augment classroom
practices with technology (Jeffrey, Milne, Suddaby, & Higgins, 2014).
However, the adoption of appropriate technology in teaching is delayed by
infrastructure limitations which contribute to the digital divide.

The question addressed in the present paper is: How can the perceived conflict
between the use of technology and the digital divide be addressed? This paper
explores the conflict that arises, as exemplified within the South African
context, when the use of technology in higher education learning
environments is hampered by the lack of technological resources and skills.

Methodology

A preliminary literature review, which forms part of a larger study by the
researcher, was done. Keywords such as digital divide, digital inequalities in
South Africa, mobile learning, e-learning, blended learning, use of technology,
benefits of technology and 21* century skills were used to search for relevant
articles. Journal articles were retrieved from several academic databases via
the library portals of the Tshwane University of Technology as well as the
University of Pretoria. Articles were sourced, in the date range 2012 to 2018
to make provision for the rapidly advancing nature of technology. The articles
were reviewed to explore and identify the key issues that might be relevant to
the South African digital divide as well as the use of technology in different
education environments, including resource-deprived and resource-rich
institutions. After identifying key issues related to the conflict, possible,
technological solutions are discussed that could address the digital divide
preventing further disadvantages.

Aims and Objectives

The focus of the present paper is on identifying candidate ICT, which may be
implemented for teaching and learning within resource deprived higher
education institutions in order to help address the digital divide.

Preliminary Literature Review

The following sections summarise the key observations from the preliminary
literature review.

The Digital Divide

ICTs and the prevalence of digital devices are spreading rapidly at an uneven
pace (Rath, 2016, p. 75). Robinson et al. (2015) highlight the role of digital
engagement in the workplace, in education as well in the health services.
Robinson et al. argue the digital divide results from the following:

* The gap between users and developers in a technologically
advanced economy.

* Inequalities resulting from a lack of technology engagement or
digital skills that can hamper the efficient use of technology.
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Robinson et al. (2015) also discuss the effects of life course, gender, race,
economic status and health on the digital divide. They argue that the ability to
efficiently handle the flow of information is only to the advantage of certain
individuals, which in itself creates more inequality. Nyahodza and Higgs
(2017) emphasise the fact that imbalances are caused by the socio-economic
status of students in higher education, specifically referring to the levels of
poverty in South Africa. In agreement with Robinson et al. and Nyahodza and
Higgs (2017), Bornman (2016) points out that the digital divide is more than
the lack of access to the Internet (infrastructure) and technology, her research
also refers to the effects of gender, population group and educational levels on
the digital divide.

Higher education institutions should utilise and apply new technologies in
training to prepare students for technologically rich work environments.
However, the reality is that digital inequalities exist on higher education
campuses worldwide, and this needs to be addressed without creating more
inequalities in terms of students’ technological development and preparedness
for the workplace (Binkley et al., 2012; Ricoy, Feliz, & Couto, 2013).

The Use of Technology in Higher Education

In a higher education environment, improving academic performance and
student engagement have always been key objectives. Efforts to implement
technology in meeting these objectives are well documented (Adedokun-
Shittu & Shittu, 2015) and some of these technologies are:

* The Internet is part of the infrastructure that enables the use of
technology (Sampath Kumar & Manjunath, 2013).

¢ (Classroom response systems (Dunn, Richardson, Oprescu, &
McDonald, 2013; Wong, 2016).

* Mobile phones and Tablets (Gan, Li & Liu, 2017; Hanbidge,
Mackenzie, Sanderson, Scholz, & Tin, 2017; Hatun Atas &
Delialioglu, 2018).

* Social media, i.e., Facebook and WhatsApp (Chiroma et al., 2017;
Gachago, Strydom, Hanekom, Simons, & Walters, 2015).

* Videos (de Araujo, Otten, & Birisci, 2017; Long, Logan, &
Waugh, 2016).

* Learning Management Systems (Wichadee, 2015; Zanjani,
Edwards, Nykvist, & Geva, 2017).

It is clear from the technologies listed above that students are no longer
restricted to traditional (printed) study material to help improve their academic
performance (Sampath Kumar & Manjunath, 2013). The above listed
technologies, individually and in combinations, could be used to create
opportunities for students and lecturers to improve learning and student
engagement. It is worth mentioning that the majority of the above, and many
other, technologies are dependent on internet access (Sampath Kumar &
Manjunath, 2013).
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The Internet

New technology and improved broadband can be utilised to support education
systems and the distribution of knowledge, widening the access to information
to improve quality of teaching and learning (Broadband Commission, 2016).
According to the International Telecommunication Union (ITU), in 2016
approximately 53% of South African households had access to Internet and
54% of South Africans used the Internet (Broadband Commission, 2016). In a
local South African context, the General Household Survey of 2016 (Stats SA,
2018) indicate that only 9.5% South African households have Internet (at
home). However 53.9% of households have access to the Internet via mobile
devices (see Figure 1). The availability of mobile devices is empowering more
people to access the Internet, but the digital divide is still evident, especially in
rural South Africa.

Households' access to internet in South Africa (2016)
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Figure 1. Households’ access to the Internet by place of access and geo-type
in South Africa, 2016 (Adapted from Stats SA, 2018, p. 51).

Higher education institutions in South Africa provide internet access to
students in computer laboratories as well as Wi-Fi hotspots on campuses.
Many universities in South Africa do not assume that students own smart
phones, tablets or laptops and have access to Internet where they live (off-
campus). Enforcing compulsory devices and internet access could contribute
to the digital divide. At TUT a policy of supplying devices to students is being
considered. The main concerns that were mentioned by stakeholders, staff and
students are the determination of minimum requirements, cost (devices and
mobile broadband) and security-threats. The challenge is to find a means of
providing access to study materials and resources on campus and off-campus,
that not only can improve student engagement and academic performance but
also not impact the students and the institution financially.

In an effort to incorporate technology in the classroom, the review was
focused on identifying technologies that could improve student engagement
with mathematics specifically. Only two of these technologies are discussed in
this paper, namely Classroom Response Systems (CRS) for formative
assessment, and the use of videos to augment printed study material.
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Classroom Response Systems (CRS)

Students must engage in their own learning to improve their academic
performance, and success and the role of the lecturer is to motivate students
and create an environment that stimulates learning (Dunn et al., 2013). Ivala
and Kioko (2013) state that students who engage with their course work are
motivated and interested in their studies. Lecturers could use rapid, formative
feedback to embed assessment in the teaching and learning process to foster
engagement. However, regular assessments in large classes impact the
lecturers’ workload considerably, and one of the solutions is the use of
Classroom Response Systems (CRS) (Dunn et al., 2013). One of the most
well-known, and popular solutions is Clickers™
(https://www.cmu.edu/teaching/clickers/;
https://www.sun.ac.za/english/faculty/healthsciences/chpe/ultresources/clicker
s-audio-response-systems). Clickers™ are portable electronic devices that are
used for polling and formative assessment and make use of radio-frequency or
infrared technology to transmit and record student response during a lecture,
typically in the format of multiple choice questions (Buil, Catalan, &
Martinez, 2016; Dunn et al., 2013). The disadvantage of Clickers™ is the cost
to the institution or the students, thus further contributing to the digital divide.

Several online, free, web-based CRSs are available; however, they require
internet access and devices for each student in the class. Currently there is no
internet access in lecture venues (at TUT), only in the computer laboratories.
A few of the free, online CRSs are:

e Kahoot (www.kahoot.com)

*  Quizizz (WWW.quizizz.com)

¢ Poll Everywhere (www.polleverywhere.com)

* Mentimeter (Wwww.mentimeter.com)

In the search for a free, mobile application for formative assessment that does
not require students to have internet access during lectures, Plickers™ was
discovered.

Plickers™
“Plickers™ is a powerfully simple tool that lets teachers collect real-time
formative assessment data without the need for student devices”
(www.plickers.com). The mobile application is available for Android and 108,
the lecturer is the only one in the class that needs the application on his/her
device. Plickers™ can be used for various activities, for example:

* Attendance

* Polling

* Formative Assessment

To use Plickers™, the lecturer creates an online account, which is password-
protected, meaning access to marks and names of students is protected. The
Plickers™ are used as an assessment tool that is especially valuable for
formative assessment during contact sessions (Krause, O'Neil, & Dauenhauer,
2017, p. 34). After downloading and installing the application on his/her
mobile device, the lecturer can compile multiple choice or True/False
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questions on the online platform. The lecturer creates a class by assigning
numbers to students and each student receives a unique QR™ code on a sheet
of paper. Each QR™' code has a number and four sides marked A, B, C and D
(see Figure 2).

During a class, the lecturer can project a question on the screen, and students
are given time to provide the answer. When the lecturer prompts the students,
the students respond by holding up their barcodes with their choice of answer
at the top (turning the paper until the correct answer is in the top position).
The lecturer then takes a picture of each row of students in order to scan the
answers and the application on the mobile device records the answers. In
doing so, the lecturer can immediately determine whether the class
understands the concepts that were assessed. Records of individual students
are captured and saved, and reports (.CSV files) can be exported to
spreadsheets for grading purposes if needed.

I—} Correct answer (D)

> Student number 3

»  Alternative choice (A)

Figure 2: Plickers™ card example (www.plickers.com).

The use of Plickers™ is not limited to a specific location or venue, the only
technological requirement is that the lecturer must have a mobile device that
can connect to the Internet. Plickers™ therefore enables lecturers to utilise
technology, encourage students to engage and do formative assessment
without increasing the digital divide.

Videos in the Classroom and Beyond

Online videos have become popular, and numerous videos are accessed online
on a daily basis, especially with the popularity and availability of mobile
devices (de Araujo, Otten, & Birisci, 2017; Li, Liu, & Ouyang, 2016; Long et
al., 2016). On YouTube alone, 300 hours of videos are uploaded every minute
and 60% of people prefer these online video platforms to live TV channels
(https://fortunelords.com/youtube-statistics/). Statistics indicate that more than
50% of YouTube views come from mobile devices
(https://fortunelords.com/youtube-statistics/) which is attributed to the
popularity of mobile devices: approximately 2.4 million mobile devices are
sold per day (http://www.worldometers.info/). In a study done in South Africa,
it was found that 84 % of undergraduate students had mobile devices in 2014
(Potgieter, 2015). The popularity of online videos and the availability of
educational videos online have profound possibilities for teaching and
learning environments. However, the challenge is once again to overcome the
digital divide when utilising online videos in teaching and learning.
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At TUT, for example the majority of students come from underprivileged
environments, and, due to the cost of mobile data being quite high in South
Africa, this further contributes to the digital divide. Although the students are
comfortable with watching videos on their mobile devices (Hulsizer, 2016),
making use of online videos to augment classroom teaching in mathematics at
TUT has proven to be unsuccessful. This is due to the fact that students
indicated that they cannot afford access to the Internet when they are not on
the campus.

A local, South African solution called “Paper Video” has the potential to
improve student engagement with mathematics content and to improve
academic success in mathematics (www.papervideo.co.za). Paper Video is a
set of mathematics videos based on examination questions for grades 8 to 12.
Each question has a unique QR™ code and a 4-digit code which is linked to a
video explanation of the solution (see Figure 3). The explanations are
presented by a teacher with extensive experience and in a local accent and
context. Each student receives a USB adaptor with a microSD card on which
all the material is available; they only need to access the internet once to
register their material. They insert the microSD card in their mobile devices,
install the application and start watching the relevant videos. Students can also
access the videos on a laptop or PC by using the USB adaptor. Students’
mobile devices can now be turned into a teacher that can be accessed
anywhere, anytime, without the need for internet access. However, the videos
can also be accessed online where students have access to the Internet
(https://papervideo.co.za/).

Question 6
At the start of the week a bookshop had science and maths textbooks in the
ratio 2 : 5. By the end of the week, 20% of each type of book had been sold and
2 240 books were unsold.
[=] 5L (=]
&ﬁf-ﬁ 6.1. What would the ratio of science to maths textbooks be at the end of
—og 1 the week? (1)
E&:ﬂ .
OFRD
g&&f..h 6.2. Determine the number of each type of textbook left over in the bookshop
LEE i at the end of the week. (2)
[=]EE
| Fexr|

Figure 3. Paper video example.

The mathematics skills that the students need are addressed by the material of
the grades 8 to 12 Paper Video Exam Papers. This range of Paper Videos,
addresses the gap between school and university. The lecturer has access to an
online dashboard to monitor the use of the resources.

In addition to making use of this technology and the microSD card, lecturers
can also record their own videos and distribute them to students without the
need for mobile data. Students can download them in the computer
laboratories and watch them on their mobile devices anywhere and anytime,

once again addressing digital inequality with technology, without widening
the divide.
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Conclusion

The digital divide is a reality in higher education which leads to inequalities
caused by the pace at which technology evolve. Without disadvantaging
students further, the digital divide can be addressed, even by making use of
technology. There is a variety of offline mobile applications available to
lecturers and students, many of which are free. Lecturers should explore
mobile applications and online solutions that could improve students’
engagement and academic performance without disadvantaging them
technologically. The literature review conducted suggests both CRS and paper
video technologies have the potential to enhance teaching and learning in
mathematics without requiring internet access and specific devices. A pilot
study to evaluate the efficacy of Paper Video in promoting blended learning is
currently underway at TUT. The results of the pilot study will be used to
inform decisions regarding its future implementation within the classroom.

Note

1. A QR™ code is a machine-readable code consisting of an array of black
and white squares, typically used for storing URLs or other information
for reading by the camera on a smartphone.
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Abstract
The purpose of this paper is to gain knowledge about what constitutes digital
divides and digital inequality and how these relate to social background,
marks and digital competence in upper secondary school, as well as what
implications this may have for learning management in a digital learning
environment. The study is based on data from 17,529 upper secondary school
pupils and has a mixed method design. Findings from this study show that
there is a clear connection between social background and the marks students
earn. Furthermore, the study shows that there is a clear connection between
social background and students’ digital competence. The findings from the
study will have implications for teachers’ class management and digital
competence in a digital learning environment in upper secondary school.

Keywords: Digital divides, digital inequality, digital competence, class
management; ICT
Introduction

During recent years, digital competence has held a central position in a
number of policy documents. In schools, it has become the fifth basic
competence (L06). At the same time, upper secondary schools in Norway
have a world-class technology park (1:1); pupils have their own mobile
telephones, and they have high screen time — 36.9 per cent have over eight
hours screen time per day (Krumsvik, Egelandsdal, Sarastuen, Jones, &
Eikeland, 2013). All this makes for students who are well versed in the
technology, and internationally these students are normally known as the Net
Generation (Tapscott, 1998), Millennials (Howe & Strauss, 2000) and Digital
Natives (Prensky, 2001a; 2001b). Thus, the stage is set to accommodate ample
computer use in today’s schools, and the earlier differentiation in terms of
access to technology appears therefore to be much less today than previously —
both nationally and internationally (OECD, 2015). Nevertheless, are there
other types of digital divides or digital inequality between students and groups
of students in the current digitalized school day? Moreover, how does the
teacher’s class management and digital competence relate to this topic? These
are the questions that this paper seeks to answer.

The SMIL (Sammenhengen Mellom IKT og Laeringsutbytte' study is one of
the largest [CT-studies ever performed in Norwegian upper secondary schools
and has encompassed 17,529 pupils and 2,524 teachers in seven counties in
eastern Norway (Krumsvik et al., 2013). The Norwegian Association of Local
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and Regional Authorities (KS), the University of Bergen (UiB) and the
Eastern Norwegian County Network (@S) have initiated the study, and the
research group Digital Learning Communities at UiB has been responsible for
the research part. One backdrop for this paper is a wish to ascertain from the
SMIL study whether there is a connection between parents’ educational level
and the pupils’ mark average in lower secondary school, and how this relates
more specifically to pupil’s digital competence in the school. Do we find a
digital “Matthew effect” here (Merton, 1973)? Or not? We know from the
USA, for example, that Information and Communication Technology (ICT)
implementation in school resulted in “...the creation of a technological
underclass in American public schools” (Cuban & Tyack, 1998, p. 125) that
followed traditional socioeconomic differentiation. Moreover, already 15
years ago, the Organisation for Economic Co-operation and Development
(OECD) in its study, Understanding the Digital Divide (2001), warned of the
risk of “falling through the Net” as particularly damaging to already
vulnerable social strata and groups of students. Castells (2001) also claimed
that if measures were not taken, ICT and the use of Internet would reinforce
the already existent social differentiation linked with social class, education
and ethnicity. In Norway, Frenes (2001) found tendencies toward digital
divides between minority and majority pupils, and Nevdal’s (2004) study
showed tendencies toward digital differentiation between boys and girls in
school in the ways they used their PCs and how this impacted their academic
performance. Torgersen (2004) also found gaps between minority and
majority pupils’ access to and usage of PCs and found that this also had a
certain relevance in terms of academic achievement. In the most recent study
by The Programme for International Student Assessment (PISA), another
phenomenon — digital inequality — is cited as a factor that increasingly more
researchers are becoming aware of (OECD, 2015). Nevertheless, little is
known about what constitutes digital inequality in Norway — and particularly
about how this is reflected in the upper secondary schools.

Steffensen, Ekren, Zachrisen, and Kirkebgen (2017, p. 44, our translation)
divide school results in the following manner; pupils’ background
(socioeconomic characteristics and past achievements), contributions of
schooling (teachers, teaching materials, and classroom environment) and
coincidences (variations in pupils’ (actual) presumptions; pupils who have a
bad day at a test/exam; noisy builders on the day of the test/exam, and random
drills of a topic that the pupils will be tested on in a test/exam) that are
necessary to examine.

In this paper, the pupils’ background and contributions of schooling are of
most relevance. Steffensen et al. (2017, p. 10, our translation) affirm that the
contributions of schooling “can be interpreted as the grade point average or
average result that we can expect that a school would have had if pupils at the
school were average with regards to the characteristics of the pupils that are
included in the calculations”. We can observe that teachers, teaching materials
and classroom environment are central factors in the contribution of
schooling. These three factors are central in the teacher’s classroom-
management, and Marzano, Marzano and Pickering (2003) and Hattie (2009)
point out in their findings that classroom-management has a positive effect on
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pupils’ learning (d=0.52). In addition, Koedel, Parson Pdgursy and Ehlert
(2015) show that teachers are not a homogenous group, and they find great
variations between the contributions of individual teachers on pupils’ learning
(and where classroom-management makes out the actual core in this
landscape). Furthermore, Chetty, Friedman and Rockoft (2014) have
investigated the effect of teachers changing schools, and the study confirms
the importance of teachers’ contributions on pupils’ learning. It is evident that
the contributions of schooling are significant for pupils’ success in school. In
their report, Steffensen et al. (2017) note:

The schools and the municipalities with the highest contributions
manage to raise all the groups of pupils: they improve both pupils with
and without parents with higher education, pupils with and without an
immigrant background, and pupils with and without previous lower
achievements. (p. 96, our translation)

Implicitly with these findings there are also great variations between the
schools, and Steffensen et al. (2017) further argue that “[...] it seems that
attending one of the schools that contributes the most over attending one of
the other schools that contributes the least, is equivalent to one years’ worth of
learning progression for the pupils at the school” (p. 96). A comprehensive
study from the United States shows the same tendencies: “[...] the most
effective teachers generate learning in their students at four times the rate of
the least effective teachers” (Wiliam, 2011, pp. 534-535). In the next part, we
will take a closer look at social background and the contributions of schooling
in a more digital learning context.

The fact that young people use ICT very frequently in their digital lifestyle is a
well-known fact, but there is a need for research on academically oriented use
of ICT (Litt, 2013). Different digital skills have also been associated with
digital differentiation (Buckingham, 2006; van Dijk, 2008). The study of
Biichi, Just, and Latzer (2015) revealed that research in the area demonstrates
digital divides both within and between countries. In their own study, they
found that digital divides in five different countries have changed from lack of
access to technology (first-order) to different usage (second or third-level
digital divide). Based on this backdrop, the main objective of this study is to
gain knowledge about what constitutes digital divides and digital inequality,
and how this relates to social background, marks and pupils’ digital
competence in upper secondary school. Moreover, what implications does this
entail for teachers’ digital competence and their class management in a digital
learning environment.

The research questions are:

* s there a connection between pupils’ social background, marks and
digital competence in upper secondary school and how do the school
leaders and teachers perceive this relationship?

* s there a connection between pupils’ digital competence and digital
patterns of usage, and how do the school leader and teachers perceive
this relationship?
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* What pedagogical implications for teachers’ class management and
digital competence in the digital environment does this study offer?

Digital Divides and Digital Inequality

Digital divides can be described as an expression intended to capture the
manner in which digitization of society and the education system can create
unintended side effects for various pupils and groups of pupils. This is often
termed the digital gap, digital inequality, digital illiteracy, etc. Hargittai (2003,
p. 2) defines the digital divide as “the gap between those who have access to
digital technologies and those who do not; or the gap between those who use
digital technologies and those who do not understood in binary terms
distinguishing the ‘haves’ from the ‘have-nots.”” Previously, access to
technology was important in the overall picture, but it is the international
consensus today that access alone is no longer a reliable indicator that permits
assessment of digital divides or digital inequality (Dolan, 2016). This is due to
the fact that access to computers has been significantly improved both inside
and outside the schools in a global sense, along with the strong growth and
spread of mobile telephony during the past five years (OECD, 2015). Hargittai
(2003) has also seen that this development has changed a number of
underlying premises for digital divides and has therefore revised his definition
to take this development into account and to coin a more precise expression —
digital inequality, “that emphasizes a spectrum of inequality across segments
of the population depending on differences along several dimensions of
technology access and use” (p. 2).

Krumsvik (2008) discussed some of these implications in his article. He posits
several prospective digital divides and digital inequalities, all of which require
more research-based knowledge. We need more knowledge about relevant
phenomena, and about how digital divides and digital inequality manifest
themselves in terms of how pupils master learning objectives, the courses,
tests and exams in a digitized academic setting. For example, Wolfe, Bolton,
Feltovich and Niday (1996), Russell (1999, 2002), and Horkay, Bennett,
Allen, Kaplan and Yan (2006) detected clear performance-related
differentiations between taking exams using pen and paper versus taking them
on a computer, and they found that the digital divide and the pupils’ digital
competence played a clear role in achievement. Manger, Vold and Eikeland
(2009) found in their study that the national test in English for 5 grade-level
pupils measured primarily the pupils’ digital competence and to a lesser
degree their knowledge of English. Perhaps the most sensational finding was
the results of the most recent PISA test (OECD, 2015) in mathematics, which
revealed that when Shanghai pupils took the same PISA test on a computer,
the results fell by 50 PISA test points (which corresponds to approximately
one year of schooling) in contrast to when they took a paper-based version of
the test (Jerrim, 2016). Pupils from the USA, however, scored 17 PISA test
points better on a computer than on paper; Norway scored 8 PISA points
higher on the digital version, and in Sweden (12 PTP) and Russia (7 PTP)
boys did considerably better than girls in mathematics, despite no gender-
related differences between these groups on the paper-based test. It is also
interesting to note that there were fewer socioeconomic differences across
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countries on the computer-based PISA test than there were on the paper-based
test.

From these studies, one can discern the outlines of a feature in which digital
differentiation, digital inequality and digital competence appear to come into
play, but at the same time, we must be wary of singling out a sole factor as an
explanation in this complex area. Nevertheless, we must not exclude the fact
that pupils’ digital competence and digital inequality come into play when the
pupils take quizzes, tests and examinations on their computers rather than
using pen and paper. Dolan (2016) mentions that “just as the term ‘digital
natives’ has become a defining feature of the Millennial generation, we are
beginning to determine through research that these same tech-savvy students
may lack specific online skills when evaluating text or performing other
academic tasks” (p. 31). Therefore, it is important to acquire more empirical
knowledge about what Dolan (2016) addresses: “Instead of a divide defined
simply by the difference between the “haves” and the “have-nots”, we might
now define it as a divide between the “cans” and the “cannots™” (p. 31).

Does the SMIL study (Krumsvik et al., 2013) reveal that schools still
reproduce various social inequalities with respect to social background and
academic marks, and does this have an impact in terms of the field of digital
competence in the schools? New international digital currents such as these
need to be investigated more closely here at home — empirically, of course, but
also theoretically. Because, as Dolan (2016) expresses it:

The research reflects the actual use of technology is heavily influenced
by the socioeconomic status of both the individual and the school they
attend. This achievement gap has often been referred to as an
“opportunity gap,” defined as a difference in either economic or
academic resources available to students. The integration and use of
technology in schools are following this same pattern. (p. 32)

DeBell and Chapman (2006) find the same tendencies as Dolan (2016) found
in his study. Goodwin (2011), Schnellert and Keengwe (2012), Downes and
Bishop (2015), Thomas (2007, 2008), Wenglinsky (2005), and Wiburg (2003)
find in their studies that teachers’ (and schools’) ability to integrate and use
technology in a teaching situation directly or indirectly also reflects the very
conception of why digital divides occur. With this as a backdrop, more in-
depth knowledge is needed about whether the situation is the same in Norway
and about what constitutes digital divides/digital inequality and how these
relate to pupils’ social background, marks and digital competence.

Theoretical Perspective

It is very solidly documented that students’ social background is highly
influential on their performance in school and for their acquisition of cultural
capital (Aschaffenburg & Maas, 1997). In Norway, it has been shown that
pupils’ social background strongly influences academic performance in
general (Bakken, 2014). What, then, about ICT and digital learning methods
in this perspective? In a newly published review of literature pertaining to ICT
use and digital differentiation, one international finding is that:
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“Socioeconomic status appears to be one factor that is common across all
findings, from the availability of technology to students to the ways in which
students use the available technology in and outside of schools” (Dolan, 2016,
p- 27). It is difficult to explain why this occurs based on any single theory, but
some “theoretical lenses” seem to be of special relevance in this context.
Boudon’s (1974) theory of values emphasizes that school and education have
different values in the working class and in the middle class. Goldthorpe
(2000) takes a similar approach and underlines that educated parents know
more about the educational system and value it much more highly than do less
educated parents. Hernes (1974) emphasizes that parents from higher social
strata are far more active in stimulating the same basic skills that school
emphasizes already before young people start school. Furthermore, Bernstein
(1975) is also concerned with language development as a premise in this new
environment and finds that lingual socialization occurs differently in different
social strata. Lareau (2000) maintains that the working-class parents delegate
learning to the schools, are less familiar with the curriculum and the content of
courses and in general take a more distanced stance to the school than those of
middle-class parents. Bourdieu (1977) claims that this issue is linked with
cultural capital and that the middle class’s children will normally be socialized
into developing for themselves a cultural capital that schoolteachers value.

These “theoretical lenses” mentioned above make a backdrop for being able to
understand mechanisms and different “explanatory models” for how social
background influences pupil performance in school. One might ask,
nevertheless, whether these will have sufficient “explanatory power” in a
digitized education system? Bakken (2014) says that the pupils’ opportunity to
use his/her digital skills is one of several factors that influence the pupils’
learning environment in school, but we still lack empirical evidence in terms
of how this contributes more directly to pupils’ achievement. One might also
ask whether or not digital divides and digital inequality have both similarities
and dissimilarities in terms of the more established theoretical approaches to
understanding this complex field. In accordance with the more “digitally
theoretical” approaches to the field, the international view is the widespread
notion that research on the digital gap and digital inequality has to confront
particularly theoretical challenges. Thus, Leu et al. (2015) ask: “How can
adequate theory be developed when the object that we seek to study is itself
ephemeral, continuously being redefined by a changing context?” (p. 2). The
extremely rapid technological development thereby presents special
challenges when the research subject is in many ways a “moving target” in an
era when today’s digital technology quickly becomes “yesterday’s
technology” and thus creates obstacles to defining the field in consistent
terms. At the same time, it is clear that by introducing the aforementioned
“theoretical lenses,” we bring Attewell’s (2001) distinction of the first and
second digital gap closer to reality. Attewell (2001) suggests that whereas one
could speak of a digital divide as a more or less unambiguous term linked with
access to technology, the term alone is no longer sufficient to describe reality.
Attewell (2001) maintains that access to technology is an indicator that can no
longer be evaluated in isolation — it must be seen in relation to patterns of
usage, and we thereby move on to the second digital divide. Hargittai (2003)
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has a similar distinction in which the digital divide represents technological
access; whereas digital inequality represents the way technology is used, for
example in academic contexts. Both Attewell (2001) and Hargittai (2003)
point out that when it comes to the second digital divide and digital inequality,
several tendencies point towards this being linked with social background.
However, since the area can still be characterized as a “moving target,” there
remains a paucity of grand-scale studies that can document this type of
connection. Castells’ (2001) perspective on the emergence of the network
society and its side effects in relation to vulnerable groups also points in the
direction of social background being the deciding factor in how individuals
master technology both in education and in working life. North, Snyder and
Bulfin (2008) build on Bourdieu’s (1977) terms habitus and taste and argue
that digital preferences among young people are influenced by distinctive
features such as class, which is something more than merely socio-economic
status. To gain a deeper understanding of what this pattern of usage is, a
digital competence model by Krumsvik (2014) was used in the SMIL study. It
was specially developed with the Norwegian school context in mind, as well
as teacher training, and it is thus particularly suited to use with the data that
the study encompasses.

In summary, one might conclude that the “theoretical lenses” mentioned
above are an underpinning for the research questions in this study. Below, we
will examine more closely the methodology in the study.

Method

Since this is a study that applies mixed method research, the research issues
and research questions below were developed based on Tashakkori and
Creswell’s (2007) guidelines for mixed methods-issues, and process and
variance theory questions are given equal weight (Van de Ven, 2007). Survey
data among 17, 529 pupils in seven counties have been collected to answer the
quantitative part of the research questions and thirty (30) individual semi-
structured interviews and 10 observations (2 hours each) in the subjects
Mathematics, English and Norwegian over an 8 week period comprise the
main sources for answering the qualitative research question in the study.
Choosing this type of design implies a linking of the different qualitative and
quantitative element in both the design and in the analyses, so that they will
supplement one another and provide a more holistic idea of the research area.

We have chosen to relate this design to an “explorative, sequentially mixed-
methods design” (Creswell & Clark, 2011; Fetters, Curry, & Creswell, 2013).
The sequential design means that the different phases build on each other and
“in an exploratory sequential design, the researcher first collects and analyzes
qualitative data, and these findings inform subsequent quantitative data
collection” (Fetters et al., 2013, p. 2137). This implies a form of integration
through building (Fetters et al., 2013), which in this study means that the
results from the qualitative interviews generated items for inclusion in the
survey. Further, we carried out an integrating through narrative where both
qualitative and quantitative results are reported in the same article in different
sections through contiguous (Fetters et al., 2013). The coherence between the
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quantitative and qualitative findings is mainly based on confirmation and
partly on expansion in this article (Fetters et al., 2013).

To create theoretical and empirical robustness for the research questions, the
theoretical supports are linked with digital competence (Krumsvik, 2014),

digital divides (Attewell, 2001), digital inequality (Castells, 2001; Hargittai,
2003) and education and social background (Bourdieu, 1977; Hernes, 1974).

Results

In this section, we will present the quantitative and the qualitative results.

Quantitative Results

Table 1

Mark Distribution from Lower Secondary School in Relation to Mother’s Highest
Completed Education. Per Cent.

Mother’s Education

Primary Upper Upper Univ. — Univ. —
Mark school secondary— secondary-  short long
Average vocational general
2to3 13.9 8.1 6.6 2.9 2.8
3to4 41.4 355 33.9 20.7 17.3
4to5 35.6 43.9 44.6 51.8 48.8
5to6 9.2 12.4 14.8 24.5 31.0
(N)=100 % (2,162) (3,552) (2,861) (5,134) (3,615)

Note: y°=1 529.0, p<.000; gamma correlation=0.33.

Table 1 shows how upper secondary schools pupils’ former marks from lower
secondary school correlate with mother’s highest completed education level.
Fewer than one out of ten pupils (9.2 per cent) have obtained the highest
marks when mother highest completed education is primary level. However,
almost one out of three pupils have top-level marks from primary school when
mother has a high university degree. At the other end of the scale, only 2.8 per
cent of the pupils having mothers with high university degree got the lowest
marks, while 13.9 per cent with mothers having only the lowest level of
education got the lowest marks. The gamma coefficient indicates that the
overall rank correlation between mother’s education background and pupils’
success in school, when it comes to marks, is moderate. (Using mother’s or
father’s education level in this matter produced equal results; hence, this is not
shown separately here.) The next question is, however, if we will see the same
distribution pattern when the parents’ highest completed education levels are
different. Table 2 shows this.
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Table 2

Distribution of Marks from Lower Secondary School According to Their Parents’ Highest
Completed Education, Where Education/Degree Levels Are Different. Per Cent.

Father’s or Mother’s Highest Completed Education, Different Levels

Upper Upper secondary  Univ. —short Univ. — long

secondary - —general
Mark vocational
Average
2to3 12.3 8.1 4.4 3.5
3to4 42.6 37.3 26.1 21.2
4to5 35.9 42.7 51.2 49.4
5to6 9.2 12.0 18.2 25.9
(N)=100 % (959) (1,810) (3,037) (3,597)

Note: x2=559.0, p<.000; gamma correlation=0.29.

The gamma coefficient now indicates a slightly lower correlation when the
parents’ education levels are different. However, the pattern we saw from
Table 1 is more or less the same. One out of four pupils (25.9 per cent) with
one parent having a high degree from university obtained the highest mark
level from lower secondary school, while this goes for only 9.2 per of those
with a parent having vocational school as highest. To analyse this further, we
need to see what happens to pupils’ mark distribution when both parents have
the same level of highest completed education. Table 3 gives us the answer.

Table 3

Distribution of Marks from Lower Secondary School According to Their Parents’ Highest
Completed Education, Where Both Have the Same Education/Degree Level. Per Cent.

Father’s and Mother’s Highest Completed Education, Equal Levels

Primary Upper Upper Univ. — Univ. —
school secondary — secondary-  short long
vocational general
Mark
Average
2to3 17.8 8.7 8.2 1.9 1.9
3to4 45.1 38.1 36.3 19.3 12.6
4to5 31.7 42.1 43.4 52.2 49.2
5to6 53 11.1 12.0 26.6 36.3
(N)=100 % (2,031) (2,996) (864) (2,903) (2,107)

Note: y°=1 383.30, p<.000; gamma correlation=0.46.

The rank correlation coefficient gamma is here 0.46, which indicates a strong
moderate association between parent’s education level and the children’s
lower secondary marks. Very few pupils at all get the lowest mark when both
parents have a university degree, whatever level, only 1.9 per cent. More than
one out of six pupils (17.8 per cent) got the lowest mark when both parents
have only primary school as the highest completed level. Moreover, more than
one out of three (36.3 per cent) of those with both parents having a higher
university degree got top-level grades in lower secondary school; 5.3 per cent
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of those with both father and mother on the lowest level of completed
education are to be found here.

We then ask if parents’ level of education also have effect on the children’s
level of digital competence. In Table 4, we take into consideration the same
background combinations as shown in Tables 1 to 3, in addition to mother’s
highest completed education level.

Digital competence is measured on a scale from 1, showing the lowest level of
competence, to 7, the highest level measured. On average the pupils’ digital
competence was 5.5 on this scale (see Total in Table 4). The F-values indicate
that the observed group differences are significant. However, they are small,
and the eta coefficients show only a small effect.

Table 4

Digital Competence According to Various Combinations of Mother’s and Fathers’
Highest Completed Education Level. Means and Standard Deviations (St.D.).

Mother’s Highest Mother’s or Father’s Mother’s and
Highest, Different Father’s Highest,

Highest Levels Equal Levels
Completed Mean St.d. Mean St.d. Mean St.d.
Primary 5.3 0.96 - - 5.2 1.02
school
Upper
secondary - 5.4 0.86 5.3 0.90 5.4 0.86
vocational
Upper
secondary - 5.5 0.85 5.4 0.84 5.4 0.86
general
Univ. — short 5.5 0.80 5.5 0.83 5.5 0.79
Univ. - long 5.6 0.83 5.6 0.82 5.7 0.82
Total 5.5 0.85 5.5 0.84 5.5 0.87
F value/p 59.5/.000 25.3/.000 56.0/.000
Eta 0.12 0.09 0.17

Moreover, we see equal pattern as observed from Tables 1 to 3 above. When
the parents’ highest completed education level is primary school, the
children’s digital competence score is at the lowest, increasing slightly when
the parents’ education level also do so, and when both parents have a high
university degree, their children have the highest measured digital competence
(5.7) among these pupils.

Qualitative Results (in Light of Quantitative Results)

In this section we will handle the qualitative results in light of the quantitative
results. We found that indicators of secondary digital divides, i.e., “can” and
“cannots,” were evident in the focus group interview with the project group
(consisting of 7 members from the counties involved in the project). Here, it
became clear that the way that the pupils used ICT varied significantly
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according to their academic background, and that this usage of ICT could both
inhibit and promote learning. While on one hand, the so-called weak pupils
were easily distracted by ICT; the strong pupils used their digital devices as a
way to take breaks in between tasks:

(...) it depends on the pupils’ prerequisites, motivation (...) I think that
the clever, structured pupils would intentionally use digital medias as a
headrest, while for the unmotivated pupils it [digital medias] would be

a magnet to inhibiting learning. (P1)

(...) the weakest pupils are the ones that are most distracted and the
clever pupils manage to use ICT in a constructive way (...). (P6)

The leader of the National Pupils Organization mentions in the interview that:

(...) I think that pupils that have parents with high education has been
part of the digital professional expertise because the parents have seen
that is important, while students from, may well say, less academic
homes have not had parents that emphasized it. And then there is the
competence of students has been acting about anything other than
professional, so it's a social cohesion issues in here too. (EO)

What other factors seem to influence these patterns on a more concrete level?
We find a correlation between parental education and how much screen time
pupils use, where pupils whose parents have lower educational level have the
most screen time. Screen time spent is clearly declining with increasing mark
average. The variation (standard deviation) between students also diminishes.
In several interviews the informants mention that they think pupils’ screen
time is too high and for some (weak) pupils unhealthy (they stay up late at
night playing and are tired at school). The parents have the main responsibility
for such issues, but one school owner mentions in an interview that schools
are giving the pupils one laptop each and learning supportive infrastructure
(digital teaching aids, learning platform, etc.), but they do "nothing to follow
up what is happening in the home, where the pupils have a PC as their
disposal 24 hours a day"(SEF5).

Several other informants state that a way to combat digital divides can be to
improve the collaboration and dialogue between the school and the home. For
instance, several informants mentioned that they provide tailored support to
for pupils’ use of ICT at home to those pupils and areas that struggle with
poor Internet access and infrastructure at home. However, the school owner
and school politicians mention that this arrangement is about the pupils having
access to a laptop that they can take home with them and organization of
learning aids (digital learning resources, learning platforms and so on). The
informants that do mention that they provide tailored support for pupils’ use of
ICT at home, note that they arrange for access to computers at home and the
use of teaching aids. Other arrangements that were mentioned in the
interviews were:

* Homework can be handed in through the school’s learning
management system. (SLF12, LF11 & LF61)
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* Lessons and links are made available on the learning management
system so that pupils who are absent from school can work from home
or prepare themselves for the next lessons. (SLF31, LF51, LF41)

* The teacher creates learning activities that instigate the use of ICT at
home (LF32 & LF61). An example of this kind of learning activity is
that pupils “are assigned tasks where they have to use sources on the
Internet to answer the question” that they are to submit digitally.
(LF61)

*  One teacher mentions that she has tried out new ways of assigning and
for pupils to submit task such as through flipped classroom learning.

On the other hand, the interviewed school owner and the school politician note
pupils that struggle with poor Internet access have the possibility to work at
the school. The school politician, however, expresses understanding that this
is not without its challenges for the affected pupils:

It is clear that it becomes difficult, and then the pupils must sometimes
be at the school to work (...) and then ICT will be less used compare
to if they could sit at home and use the computer, and get to know the
tool. (FPF7)

However, in general the access to ICT is very good for the pupils, but the 8
weeks of observations in classrooms (in three subjects) shows clearly that the
user patterns differ between different groups of pupils. Some pupils are more
into “off-task” ICT use in classroom situations and are on Facebook, SMS,
digital newspapers, watching YouTube-videos, etc. From the observations in
classrooms it seems like these pupils lack motivation and are easily disturbed
by digital distractions. From the quantitative survey we find that “off task”-use
of ICT at school goes down the better the mark average is from secondary
school. We also find that digital competence of pupils also helps to reduce
“off task” ICT-use at all stages. Much screen time spent on PCs, mobile, etc.
contributes also to “off —task™ ICT-use when the other variables are controlled
for. From the interviews with the school owners and school leaders we find
the following statement regarding “off-task™ ICT activities in classrooms:

(...) it's great professional activity I would say on the one hand, but it
is also too much activity in ICT in areas they should not be, such as
Facebook. (SLF12).

(...) It is much “off-task”™ activities and it is one of the frustrates
teachers that students work with other things than they should. (SEF5
P195)

We know it is a challenge because teachers report that they think it's
too much “off-task™ activity. (SEF3A P155)

I think that the good, structured students will be able to use digital
media as a calculated conscious breather, while for unmotivated
students so I think it will be a magnet into the learning retardant. (P1)

(...) The weakest students are those who are most distracted and the
talented students they are able to use ICT in a constructive way (...).
(Po, 483)
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Some school owners and school leaders say that class management is a key
word to avoid “off-task” activities:

It is the sort of a question about the teacher's lack of leadership then.
It's supposed to in my view not occur. (SEF3B)

In addition, nine teacher informants were asked about pupils “off-task” ICT
use and the question: “To what extent do you believe there is a connection
between low ability class leadership in teaching and high level of ‘off-task’
ICT use in classrooms among pupils?” All nine informants answered that they
believe it "largely" is such a relationship. Two of the explain it further in the
interviews:

Yes, I believe it is a strong correlation. If the teacher don’t really cares
what the pupils do, so the pupils do what they want. (LF32).

Yes, I think that classroom management is very important for students
not to use it for “off-task” activities. (LF21).

The representative from the National pupil organization states that:

(...) what it really is all about, that you need teachers who set clear
boundaries for when and to what ICT is used. (...)(EO)

From other parts of the SMIL-report we found that teachers’ digital
competence is the most influential factor for good class management skills
(Krumsvik et al., 2013; Krumsvik, Jones, & Eikeland, 2016). Teachers as role
models also affect the pupils’ digital expertise at all stages and pupils who
agree that the teachers have to be good role models, emphasizes ICT use as
part of well-being at school to a higher degree than those who do not perceive
that teachers are such role models.

But what other factors can directly and indirectly give us a broader
understanding of digital divides and digital inequalities in the Smile-schools?
The clearest effect on pupil’ digital competence has average mark of school
and the more pupils feel dependent on PCs and mobiles, the lower digital
competence they have. Much screen time spent on PCs, mobile, etc.,
contributes to “off-task™ ICT use when other variables are controlled for and
there is a systematic relationship between being dependent on mobile and PC-
usage and “off-task” ICT use. We also find a tendency of pupils’ themselves
recognizing “pitfalls” of digital distractions, because the lower parental
education is, the higher the desire for teachers to take more control of
computer use in the classroom and the lower the pupils’ digital competence is,
the more teacher management pupils wants.

Implications

The first research question of this paper was: Is there a connection between
pupils’ social background, marks and digital competence in upper secondary
school and how do the school leaders and teachers perceive this relationship?
The paper shows a clear and systematic connection between the parents'
educational level and the pupil's average marks in lower secondary school.
Barely one in ten pupils with parents whose highest educational level is lower
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than secondary school have an average mark of over five, while for the highest
two educational levels it is one in four and almost one in three. At the other
end of the scale, only just over two per cent of pupils with parents who had a
university education have the lowest average mark from lower secondary
school. There are also clear gender differences in average marks. Every fourth
girl has an average mark between five and six, but only every sixth boy (15.6
per cent). There is a clear coherence between the quantitative —and the
qualitative part in the study where the qualitative findings confirm the
quantitative findings in the study. This social reproduction of social inequality
is especially in line theoretically with Hernes (1974).

There is also a clear and systematic connection between the parents'
educational level and the pupils' digital competence. Pupils of parents with
long university education score 5.7 and pupils with parents with only primary
school score 5.2. This difference is high and indicates digital inequality based
on social background. There is also here a clear coherence between the
quantitative —and the qualitative part in the study where the qualitative
findings confirm the quantitative findings. This divide is in line with Dolan’s
(2016) terms the “cans” and the “cannots.”

The paper’s second research question was: “Is there a connection between
pupils’ digital competence and digital patterns of usage, and how do the
school leaders and teachers perceive this relationship?”

We find that there is a connection between the digital patterns of usage
attached to their digital competence and to their academic background in the
quantitative part of the study. The qualitative data showed that the way ICT
was used by the pupils varied significantly, and this usage of ICT showed that
it could both inhibit and promote learning. The school leaders and teachers
stated that while on one hand, the so-called weak pupils (with lower marks
and low parents’ education) were easily distracted by “off-task” ICT use, the
strong pupils (with high grades and high parents’ education) avoided this more
and used their digital devices far more professionally. The quantitative — and
the qualitative — findings in this part of the study can be described as
expansion where the quantitative data show the strength of associations and
the qualitative findings show the nature of those associations (Fetters et al.,
2013). Also here we see a tendency of digital inequality between pupils’
groups, which is in line with Attewell (2001) and Hargittai (2003) descriptions
of such divides.

The final research question of the paper was: “What pedagogical implications
for teachers’ class management and digital competence in the digital
environment does this study offer?”

The implication of the study is the awareness of the fact that the school seems
to reproduce social inequality in the digital era and this is also attached to
pupils’ digital competence. The terms net generation, millennials and digital
natives that often are used to describe todays’ digital self-confident generation
as homogenous, must be reconsidered in light of a more heterogeneous
underpinning. In light of these clear findings, contributions of schooling
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(Steffensen et al., 2017) become especially important. Here we find that
teachers’ digital competence and class management seems to be very
important to decrease digital inequality (Krumsvik, Ludvigsen, & Urke, 2015;
Krumsvik et al., 2016) and must be considered as the “ground pillars” of the
contributions of schooling in the digital era. The pedagogical implications of
this is that to avoid digital inequality to expand it will be very important to
increase teachers’ class management and digital competence in the years to
come. This is line with Bolick and Bartel (2015) who underline that digital
learning environments add new layers of complexity to matters of classroom
management.

Note

1. When translated from Norwegian to English, the title means “the
relationship between ICT and learning outcomes.”
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IMPLICATIONS OF ICT ON BELIEFS AND TRADITIONAL
BEHAVIOR NORMS AMONG THE ARAB YOUTH IN
ISRAEL

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

Abstract

This study presents and discusses differing views about the implications of
information communication technologies (ICT) on Arab traditional culture in
Israel. It analyzes perceptions of the participants regarding the contribution of
ICT to changes and developments in Arab culture and its implications on
youth behavior and cultural concepts. Findings show that ICT is perceived as
a technological development that conceals positive and negative
consequences. The encounter between ICT and Arab society has created
processes of social and cultural change. The accelerated development in ICT
dominates Arab youth life intensively. Therefore, youths perceive their
traditional culture as meaningless and incompatible with current day life.

Introduction

Culture reflects values, beliefs, perceptions and interaction with the other. In
all human societies people consciously create patterns of behavior amongst
and between their members and the physical environment in which they live.
These patterns usually direct, guide, control and stimulate people towards
harmonious social existence (Scupin & DeCourse, 2001). What constitutes
people's culture is what they believe and use as artifacts, the way they
communicate, their mode of dressing, their thoughts and the way they relate
with each other on a regular basis and is equally transmitted from one
generation to the other.

The developments of human culture deeply affect the human soul and create
in the human being new perceptions regarding the human existence to which
he or she belongs (Al-Rasi, 1967). In the current era, developments in
information technologies and the increasing employment of computerized
systems are perceived as fundamental factors that contribute to the
developments in human culture and occupy the main discussion that focuses
on various kinds of processes and changes. The development and employment
of ICT is obvious in this regard, and it opens different windows onto various
worlds and enables open communication with all the parts of the globe.

Digital technologies have transformed the cultural scene profoundly. New
forms of creation, production, distribution, access and participation have
revolutionized entire industries, such as book publishing, education, arts,
entertainment, etc. McLuhan asserts that with every technological and social
"advance,"
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All media work us over completely. They are so pervasive in their
personal, political, economic, aesthetic, psychological, moral, ethical,
and social consequences that they leave no part of us untouched,
unaffected, unaltered. ... Any understanding of social and cultural
change is impossible without knowledge of the way media work as
environments. (McLuhan & Fiore, 1967/2001, p. 414)

McLuhan's remarkable observation that societies have always been shaped
more by the nature of the media by which men communicate than by the
content of communication, is undoubtedly more relevant today than ever
before.

Different types of human communication become available by the aid of
different means of communication, starting with oral or written
communication and ending with sophisticated means such as ICT. A culture
that is based on oral communication is different from the viewpoint of
creation, presentation, understanding and preservation of symbols and
messages from written culture, printing or electronic communication. This
difference is connected to ways through which people in such cultures see,
hear, remember, learn, and act. These types of communication affect and
design the manner in which society and culture communicate with themselves
and within themselves. Around them, new social structures are built that affect
and are affected by the means of communication.

The approach of technological determinism (McLuhan & Fiore, 1967/2001)
claims that technology, including the computer, has a central power in
designing the given manners and style of society. Technological changes are
likely to cause deep political and cultural changes as they change the structure
of information and knowledge, the power in society and the possibility of
human beings to communicate and associate with each other. Postman (1998,
p. 40), argues that new technologies create new types of human beings:

A new type of clear determinism is recognizable here with regard to
the described fictional world; technology has already arrived, and we
have to use it because it is here; we will turn into the people that
technology wants us to become; whether we liked it or not, we will
redesign all our institutes in such a way that fits in with technology...

Carey (2009, p. 160) stated, “Changes in communication technology affect
culture by altering the structure of interests (the thing thought about), by
changing the character of symbols (the thing thought with) and by changing
the nature of community (the arena in which thought developed)”.

Arab society in Israel is a traditional society in its basis and has unique
cultural characteristics. Since the establishment of the State of Isracl, the Arab
population has been undergoing processes of continuous change in which
many factors, starting from approximation of Israeli culture, and ending in
economic competition and achievements. Among the generations that were
born and educated in Israel, a bicultural system approach was born, which is
also characterized by bilingualism, and internalization of Israeli social values,
etc. (Rouhana, 1987). However, these changes did not affect fundamental
cultural values as the Arabs continued to preserve their cultural experience
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and continued living as a minority that is different from the majority, not only
in their ethnic origin and their national belonging and attachment, but also in
their language, religion, traditions and lifestyle (Al-Haj, 1996; Najjar, 1998).
The process of introducing computers into Arab society and the Arab-
Education System in Israel started in the second half of the 20" century. In
the late nineties, this process was enhanced, and the employment of ICT
entered nearly all fields of life. Najjar’s (2003) research findings show that
ICT accelerated the processes of change in Arab society, increased the number
of factors that are active in it and affects its cultural nature and its traditional
characteristics.

ICT’s accelerated development has intensively dominated Arab society,
especially the lives of youth. The youth do not find a meaningful place for
traditional values and principles in their everyday life. They are more
independent, and their behavior is uncontrollable. They demonstrate
superiority to everything called traditional culture, including their parents and
their extended family.

This study examines the interaction between ICT and changes in cultural

perceptions among Arab youth. It analyzes perceptions of the participants
regarding implications of ICT on beliefs and traditional behavioral norms
among the Arab youth.

Study Questions

1. Isintroducing ICT into the Arab society in Israel perceived as a
contribution to the changes and developments in the Arab traditional
culture?

2. Are the people who use ICT aware of its implications for youth
behavior?

3. Does the introduction of ICT into the Arab society affect cultural
conceptions among Arab youth?

Methodology

The present study was carried out according to the qualitative approach in
order to examine cultural processes in light of the encounter between ICT and
Arab society. This study followed Sabar’s method (2006) of examining
individuals’ subjective realities found in participants’ perceptions. Often, the
goal is to either describe or understand a certain aspect of human nature or
experience. However, rather than use quantitative methods, qualitative
investigators adopt a more subjective, personal approach. The developments
and changes found due to ICT were examined through participants’ subjective
realities- realities that help us understand the social and cultural phenomenon
through the exposure and examination of individual perspectives.

Sample

The sample includes 33 participants: 11 educators, 11 pupils, and 11 parents.
The participants were chosen from 14 schools in Nazareth: 8 middle (junior
high) schools and 6 high schools. In choosing the sample an attempt was made
to create maximal representation of the population being studied via basic and
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specific characteristics such as age, sex, education and socio-economic level.
Judgment sample, also known as purposeful sample, is the most common
sampling technique (Miller & Salkind, 2002). In it, the researcher actively
selects the most productive sample to answer the research question.

Data Collection

The data collection technique in this study used structured interviews, with the
purpose to learn about the interaction between introducing ICT into the Arab
society and the cultural implications and in order to get an impression of the
cultural and social components of the study sample.

Data Processing

The data were processed and analyzed according to qualitative research
methods. Empirical material gathered from interviews was processed into
texts, and each text was analyzed into content units. The content units were
categorized and sub-categorized as joint topics and went through a
quantitative process (Ryan & Bernard, 2000). After the categorical structure
was solidified, the findings were surveyed, analyzed and discussed. The
primary categories found were: (a) perception of ICT in the Arab society, (b)
implications of ICT on youth behavior, and (c¢) impact of ICT on cultural
conceptions

Findings and Discussion

In the current era, people believe that technology works well, and they rely on
it and accept its promises. However, they feel its shortcomings when access to
it is not allowed to them when they are satisfied with it (Postman, 1998).
Research shows that ICT affects the traditional culture and contributes to
significant changes in cultural concepts, especially among the young
generation. However, regarding the manner of its affects, they are manifold
and diversified. (Barakat, 2000; Najjar, 2003).

Perception of ICT in the Arab society

In general, ICT is perceived in Arab society in Israel as a factor that influences
the existing traditional culture, but regarding the manner of its influence,
attitudes are diversified: 22% of the educators and the students think that the
impact of ICT is positive thanks to the comfortable exposure to international
cultures and thanks to the large amount of information that the Web makes
available to all users, irrespective of their social or cultural affiliation.

One participant noted:

ICT is a great comfortable source of information, an international
communication tool that approximates people from the whole world to
one another. The Internet opens to the Arab woman and the Arab
children a window onto the world that is not controlled by the people
who surround them. It enables them to reach virtual places that are
impossible to reach in real daily life.

In this section of people, ICT is conceived of as a great data base, a practical

store of information that gives answers to people with special needs in all
fields — a fast and effective international means of communication, which, un-
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like other means of communication, breaks the borders of time and place at
the lowest cost. Besides, it connects between Internet groups from all parts of
the world. Exposure to the culture of the other broadens horizons, and the
network that spreads into all directions enables people to visit places that the
actual reality does not allow them to reach.

On the other hand, 45% of the participants think that ICT’s influence is
bidirectional. The way it is used and the degree of exposure to it are the
elements that decide the type of its effect — positively or negatively. This
attitude is common to all the participants from all the social sections.

One parent stated:

ICT is a tool that can be used positively or negatively and its effect is
also either positive or negative. It is a medium of communication that
enables to have a link to all kinds of fields and therefore, it is not just a
store of information but beyond that. Exposure to immoral sites has
negative effect and forces itself on cultural values.

Communication by ICT is more efficient, and collecting of information is
easier and more comfortable. However, the doors that this technology opens
for free information allow nonintellectuals to express themselves, to adopt an
equivalent status with other intellectuals, and thus, to influence the contents in
their own ways and according to their interests. On the other side, it allows
them to influence the users and society as a whole. In this context, it is
important to point out that people of economic and technological power
control the ICT industry. This situation creates imbalance in the information
that serves mainly the people who have power.

In view of this, ICT is not a neutral data store; it is beyond that. The goals of
communication can lead to a reliable or unreliable information store, and,
thus, the effect of ICT on learning and culture will be according to the
reliability of the site. The “positivity” or “negativity,” the “danger” or
“benefit” will be subject to the tendencies of the person himself. But still the
person's curiosity to discover the hidden, in addition to the temptation of
advertisements that the common sites suggest to the users, interferes in the
users' decisions.

On the other hand, there are about 33% of Arab educators in the study who see
only the negative influence of ICT. This attitude is due to the free exposure of
immoral contents that put the cultural values at a great risk.

According to an educator:

The effect is negative because the exposure that ICT allows does not
contribute to the education of children, but the opposite. We did not
protect our fine values and did not change inefficient things, but
became more superficial whether in our external appearance or in our
behavior.
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Behind this conception lies the discernment that non-guided superficial
exposure that lacks any educational goals of contents in the net does not
deepen existing cultural understanding and does not develop new cultural
insight; on the contrary, this conception causes abandonment of high cultural
values and contributes to the creation of a tendency of superficiality that is
expressed in external appearance and immoral behavior, especially among the
young people. This perception is ostensibly realistic but, in its basis, it is not
connected to ICT only, but also to the users and the contents that they look for
and internalize. It is possible to suppose that this point of view is connected to
the students' behavior and the difficulty that the educators find in dealing with
such behavior. In this context, Aljabary (1994) argues that Arabs have to adapt
themselves to the new reality not out of submission but out of awareness and
ability to control the new developments.

Implications of ICT on Arab Youth Behavior

Of the participants, 50%, especially educators and students, see ICT as a
factor that has a negative effect on the youth because of the uncontrolled
exposure to dangerous information and the parents' ignorance of their
children's activity on the Web. This contributes to cultural and value
disintegration among the youth and causes health damage to them. This is the
view of 71% of the educators, 43% of the students and 30% of the parents.

An educator said:

The danger of the Internet lies in its influence on the children's behavior
that results from their uncontrolled exposure to dangerous information such
as pornography, terror, violence and robbery.

A student said:

I think that's what happens to teenagers, they are losing their direction
because they don't know how to act, and the result is less values,
aggression, audacity, and physical damage due to prolonged sitting and
stress.

ICT is a world in itself where everything is open and penetrable. The
children's tendencies and their curiosity, together with the temptation that
many sites offer, attract the young generation to inappropriate directions of
ethical information such as pornography, and to other sites that represent
contents of violence, suicide, murder, robbery and terror.

Tyler (2002) pointed out that because people do not want to, or are unable to,
restrain themselves on the Internet, they behave in an immoral way because it
creates anonymous conditions for communication and expression. Tyler also
introduces similar concerns connected to other arenas on the Internet starting
from children's gambling to pornography. In such cases, people use the
Internet to behave and perform things that they would not be able to do in
non-anonymous situations. ICT provides access and permission to anyone
who is interested in sexual materials or gambling or violent and threatening
expression on sensitive subjects such as nationality, race, religion, etc.
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The ICT communication environment allows applications such as Chat,
WhatsApp, and Instagram, attracts the children and occupies a large space of
the time that is intended for pastimes and recreation with the family, studies or
free time. Communication through these environments is mostly aimless and
empty of any cultural or educational content. Subrahmanyam, Kraut,
Greenfield, & Gross (2000), found that the youths communicate with their
friends through chat in order to exchange a short conversation, some gossip,
and news of the day according to their taste. The study findings show that ICT
allows creation of relations and acquaintances between boys and girls that are
likely to end in a meeting in reality. Such relationships are probably
appropriate for Western culture, but not appropriate in the traditional culture,
and can lead to undesired outcomes.

These things reflect the new reality of the young people in the era of ICT. As a
result, around their E-activity and their connection with virtual communities,
the young people build their own secret social and physical circles and groups.
They withdraw into themselves, keep away from their family members, and
even create immoral virtual relations. From their point of view, this is an
expression of dissatisfaction and rebellion against the traditions.

The changes that take place in society today show a phenomenon of over
permissibility among young people. In addition, a long sitting opposite the
computer screen is at the expense of physical activity, such as sport and
physical fitness, which are very significant from the point of view of
development and health.

Opposition of educators in this regard is strong and absolute in comparison to
parents and students. The difficult mission of education is put on educators —
education, teaching, inculcation of cultural values and raising achievements.
They are the ones who come into intensive contact with the students and they
are the ones who experience the significance of the unguided and uncontrolled
exposure of students’ behavior, their approach to others and their thoughts.
The more the progress develops and the exposure increases, the coping with
the youth becomes more difficult. This harms the teachers' commitment to
their students and performing the obligations of their position.

In spite of that, it is appropriate to point out that ICT is not free of positive
effects on young people. The field points out a lot of samples of the use of
ICT by young people for the needs of learning and its contribution to increase
their personal, social and cultural awareness, and to provide tools to cope with
unknown cultural situations.

ICT is perceived as a technological development that carries within itself
positive and negative elements. The kind of impact it has on young people is
subject to the goal and tendencies of its user as it is also subject to the contents
carried. ICT, according to McKenna and Bargh (2000), is a kind of "social
laboratory" in which people test their tendencies before they adopt them rather
than a “place” where people hide from the taboo or hidden personal aspects. It
enables people to perform activities that they are already involved in in other
ways but in a more effective way and more open possibilities in order to meet
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their needs. In order to achieve the positive potential at all levels, it is
important to inspect children's surfing and limit it to fixed time frames.

Impact of ICT on Cultural Perceptions

A decade after the gradual entrance of computers into Arab society,
information technology was conceived of as an additional factor but not the
main one, in a series of factors that influence the traditional culture of the
Arabs in Israel, though, in most cases, the connection between the two
variables was negated (Najjar, 1998). The findings of this study show that in
the course of the last decade there have been changes in the point of view of
the majority. Today, all the social classes consider ICT as another significant
factor that affects the culture of the Arab population in different ways.

Twenty four percent of the participants think that encounters with ICT have
positive effects on the existing culture because it affects the consciousness of
the people and contributes to openness and social development. These
perspectives are common among participants from all social sections but they
are more prevalent among students who put a special stress on the relationship
between the two sexes:

A parent:

The traditional culture spoiled our life and turned it into a backward
society. The exposure that ICT provides affects traditional attitudes
and thoughts that were derived from the era of agriculture. It is
possible to feel that our society is being made more flexible, especially
towards women and children.

A female student:

Today, I do not fear the teacher; I argue with him in all issues because
today everything is open, and I make him consider my thoughts.

A male student:
The effect is on the openness of people. Today, girls spend time with
boys, the families know about it and agree. This was not accepted
before. The change is also affected by the desire of the young people to
be free of the ties of the traditions.

Exposure to different fields of information and meeting via the Internet with
international cultures assists people to be open and be free of traditional
thoughts and conservative attitudes that hinder every initiative of change and
progress. The significance of this outlook is that there are people in the Arab
society who understand tradition as a tool that prevents development. They
oppose the traditional culture and accuse it of blocking development, and they
encourage progress and every factor that contributes to the emancipation of
society from the ties of the traditions. From this point of view, ICT gains its
highest support from the young people who grasp it unequivocally as having
positive effects in the cultural context.

123



ICICTE 2018 Proceedings

The buzz of electronic media predominates youths’ lives and their daily
communication habits center on tweets, Facebook, Instagram and chats. This
technology allows them, especially the girls, to make relationships with the
other sex, which is unaccepted by the conservative traditional culture.
However, in this era, there are no borders, and the more the observation is
strict, the options to evade it increase. Therefore, there are lots of parents who
are aware of the fact that the era has changed and the control has slipped from
their hands. They are aware of the existence of relationships between their
children and other children of the other sex. Some of the parents do not agree
to that openly but they do not object to it actually. Some of them even allow
their children consciously to enjoy things that they were not allowed to do
themselves.

Such parents believe that, in the current era, education has to be open and not
threatening, and, therefore, exposure to what used to be considered “taboo”,
according to the traditional culture, is not necessarily immoral. Exposure can
be another additional way to teach and increase awareness of the young people
about what is taking place around and inside them. This finding is not
consistent with the rules of traditional culture, but it hides within it signs of
change in the common traditional concepts. On the other hand, it indicates the
contribution of ICT to this change.

On the other hand, 35% of educators see just one dark effect of ICT on society
and culture. In their opinion, ICT has negative effects on the Arab culture and
its values because the development in information technology, in which the
Arabs are not participants, turned them into people who imitate other people
and follow them without looking deeply into things or paving a cultural road
for themselves.

One teacher said:

ICT in our life is causing a loss of our cultural and human values.
Today, there is no traditional family; the father's authority decreased
and the computer separated the members of the family. There is less
solidarity and unity and more individualism, and each one is drowned
in himself. The children today are not well educated, and they do not
give respect to the adults. We received everything ready-made from
other societies and stuck them to ourselves without checking what is
suitable and what is not. Even our language, which is a basis of
culture, is being assimilated.

A large number of educators in the study perceive ICT as a product of the
Western culture that includes cultural aspects that are not consistent with the
Arab culture and that leads to cultural assimilation. This is obvious in the
behavior of the young people and interaction between people. Through their
intensive connection with young people, there are educators who maintain that
the more the Arabs have a strong connection with ICT, the more they separate
from supreme human values in the Arab culture.

The developments in which Arabs are not participants shake their confidence
in themselves, just as exposure to the culture of the other and its adoption
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shake their cultural foundations. In this context, Sharabi (1991) asserts that
since the beginning of the connection with the West till today, the Arabs have
adopted in their daily life Western work-styles, ways of thinking and behavior
without verifying or assessing them. They accept them just because they are
Western!

Barakat (2000) claims that the connection of the Arabs with modernization did
not go beyond imitation and estrangement, and it did not develop to the degree
of a struggle, opposition and free interaction of equality, respect and
appreciation. According to his opinion, the Arabs failed to bring the Arab
society to modernization because their connection with the West moved
between its imitation, on the one hand, and attempts to keep away from it by
withdrawing into themselves and returning to the past as a reaction to the
Western hegemony, on the other.

It is possible to see that in the given society, differences are numerous, and the
consistency ranges from the radical conservative that blocks progress, to the
liberal modernist that turns to progress at any price. Between these, there is a
third group in between who are actually lost but is expected to return to its
traditional life because the local social atmosphere always pulls back towards
traditionalism and conservatism.

The described condition of Arab society in Israel is a product of a long process
of change, in which many factors are active including approximation to the
Israeli culture, rise in the level of education, increases in economic
competition and achievement. The access of ICT into the Arab society
accelerated the process of change. It constituted an additional significant
factor that affects traditional Arab culture in different ways as the new young
generation freed itself completely from its cultural attachment and belonging,
and they see in traditionalism a factor that perpetuates social backwardness.

Summary

The present study was carried out according to the qualitative approach in
order to examine cultural processes in light of the encounter between ICT and
the Arab society in Israel. It presents and discusses different points of view
about the implications of ICT on Arab traditional culture in Israel. It analyzes
participants’ perceptions regarding ICT’s contribution to changes and
developments in Arab culture and its implications on youth behavior and
cultural concepts.

The findings suggest that ICT is not neutral, and it is perceived as a significant
influence on cultural conceptions and traditional behavioral norms, especially
among youth. All the social groups that participated in the study perceive ICT
as a technological development that conceals positive and negative
consequences. The essence of its influence on youth depends on the purposes
and tendencies of the user as it depends on the contents it stores.

ICT is a medium for unlimited communication that allows access to any area

of knowledge. Through the windows of the information, ICT can increase the
knowledge, enrich the culture, and deepen people’s insights towards
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themselves and towards their culture. However, when the discussion is about
the effect of ICT on the youth, it is found that its influence is generally
negative. The uncontrollable exposure to dangerous and non-cultural
information, on the one hand, and the indifference of the parents in the
activities of their children on the Web on the other hand, are perceived as
principal factors in this context.

With regard to youth behavior, individualism increases; less family cohesion
takes place, and contempt for cultural values and detachment from their
cultural and historical context grow. To youth, it is an expression of discontent
and rebellion against tradition.

This behavior is expressed in disrespect for adults, less tolerance and audacity.
This behavior, which contradicts all educational values, is not accepted and is
generally rejected, particularly by educators.

ICT represents a modern culture, which is intrinsically different from Arab
traditional culture. It is a two-sided currency whose one side illuminates the
culture and the other side depresses it. Even though, the Arab society is trying
to keep up with it. However, in using ICT, Arabs should focus on enriching
and illuminating their superior cultural and social values among young
generations in particular. For that, the Arab society is required to be active and
creative in order to overcome the challenges with which the ICT era faces the
Arab culture.
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Abstract

In this paper, we discuss the results of a study that investigated how best to
prepare Pre-Service Teachers (PST) for professional experience in an
Australian university. Recently, there has been a gathering interest in data
literacy in the higher education system. In order to develop the PST’s data
literacy, we developed an online module of work whereby PST worked
together to produce a range of data driven visualisations. Forty-four PST
participated in the study. Data sources discussed include PST post-
intervention surveys and deliverable action research projects. The preliminary
results of the study indicated that the perceived benefits of the data literacy
initiative for PST was that it improved their teaching and understanding of
what works in a classroom.

Introduction

Data literacy, as a graduate Pre-Service Teacher (PST) skill, is garnering
increasing attention both in academic and government spheres due to the
potential benefits for its application to learning and teaching strategies and the
development of education policies. Competency in data literacy is seen to be
beneficial in that it can inform decision making in regards to school and
system improvement and in the determination of educational approaches on
the basis of learning and teaching events, such as national benchmarking
examinations (Datnow & Hubbard, 2015). It has been argued that educators
need to be taught how to use data to: identify sub groups; challenge views on
students and student progress; understand student thinking; and to confirm
what they know about students (Quint, Sepanik, & Smith, 2008). It is clarified
in the research that educators are increasingly responsible for using multiple
sources of data about student learning and school improvement decisions
(Bocala & Parker Boudett, 2015; Coburn & Turner, 2012). Educators and
those training to be educators (i.e., PST) need mastery of more than content
knowledge and pedagogical knowledge. They also need to be able to work
individually and as part of collaborative conversations on using evidence to
make instructional decisions (Bocala & Parker Boudett, 2015). The point
being made in the literature is that educators need to be able to collect
appropriate data to inform learning and teaching decisions and to be able to
present these decisions and their effects to key stakeholder groups. They also
need access to authentic classroom experiences, which can be problematic for
PST as much of their experience is theoretical and placed outside of the
classroom. This may result in a disconnect between developing data literacy
skills and applying these skills to a classroom setting when they enter the
workplace. This study was aimed at contributing to the development of PST's
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digital and data literacy so that they could make informed educational
decisions whilst on professional experience in a high school classroom. While
students may seem to be more technologically connected in that they have
access to a range of devices and have grown-up in technology rich
environments, research has shown that this does not necessarily translate to
confidence in using technology in the classroom or an understanding of how
technology can be used to support learning and teaching decisions making
(Martin & Ndoye, 2016; U.S. Dept. of Education, 2012). From being able to
visualise data in meaningful ways, teachers can then make informed decisions
about how to recalibrate and refine their own practice to better support their
students.

The study reported on this this paper was undertaken as part of a research
project between two Australian universities. The study centres on developing
an understanding of how PST develop data literacy and how PST use both the
language and skills to (a) describe results, (b) diagnose learning and teaching
issues, (c) predict what will be happening in the future, and (d) design and
develop appropriate visualisations of the data to communicate with key
stakeholders. The research questions addressed in this paper are: What factors
influence PST's design choices when selecting methods of data analysis? How
do design choices impact upon understandings of learning and teaching data?

Background

Data literacy in the classroom is garnering increasing attention both in
academic and government spheres due to the potential benefits for learning
and teaching strategies and policies. The theoretical lens that underpins this
research study is multiliteracies. It is put forward here that multiliteracies
provides a valid framework for which data literacy can be unpacked and
understood in pre-service teacher education. This section of the paper provides
an overview of pertinent literature that has influenced the conceptualisation of
the research study.

Data Literacy

There is a focused body of literature on the importance of teachers using data.
This seems to stem from international calls to increase the visibility of
evidence-driven practices in education. Mandinach, Friedman and Gummer
(2015) draw attention to the increased focus on data literacy in their research
by clarifying that governing bodies in the United States, such as the Council
for Accreditation of Education Preparation, have recommended that data
literacy is included in their national standards. They stress that teacher
preparation programs need to include data driven processes in their programs.
In their study into the prevalence of data literacy units in preparation
programs, they found that 92 per cent of the institutions participating in the
study had components of data use for education decisions integrated into at
least one course. Although they do clarify that the actual extent of the training
is often not clear (Mandinach, et al., 2015). What this does demonstrate is that
at an international level, there is an increased focus on ensuring transparency
in educational decisions on the basis of educational data.
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The gathering interest in data literacy in the education system in Australia,
where the study was set, has been linked to these international educational and
economic trends. Researchers in Australia have indicated that there is a
growing vertical accountability linked to the competitive economy and high
standard of living. Bennett (2006) stipulated that it is the global economy that
is driving this shift towards data and accountability as a highly trained and
skilled workforce is good for investment and also for a high standard of living.
A highly trained and skilled workforce is seen to be an economic asset. This in
turn has pushed back on the schools to ensure that there is better transparency
in reporting processes and increased accountability across the education sector
from the schools through to the tertiary providers. Moreover, good data
promotes transparency and accountability within the system; it provides
stakeholders with the information that they need to make valid and informed
decisions (Marsh, Bertrand, & Huguet, 2015). It can be argued then that the
increased focus on data use may be underpinned by economic factors.

In the higher education sector, this drive is translated as a need to support PST
to be able to make data-driven decisions to support learning and teaching in
the classroom. Therefore, data literacy can be viewed as a favourable graduate
capacity. Data-driven decision-making, or data use, refers to the process of
making educational decisions on the basis of data (Lai & Schildkamp, 2013).
We draw upon Lai and Schildkamp’s definition of data here in the context of
schools and education systems as information that is systematically collected,
analysed and organised to represent some aspect of school. That data may be
derived from qualitative and quantitative methods of analysis. Data literacy, in
essence, refers to the capacity to manage, understand, evaluate, critique and
present data in a meaningful way (Athanases, Bennett, & Michelsen
Wahleithner, 2013). Data literacy for teachers includes three skill sets, with
these being: (a) problem-focused skills, such as knowing how to frame
questions, identify problems and to make informed decisions; (b) data-focused
skills, which include knowing how to access, generate and interpret data; and
(c) process-focused skills, which include knowing how to engage in
collaborative inquiry and to evaluate cause and effect (Mandinach & Gummer,
2013). Hence, to be considered to be data literate, those training to or already
working in schools should be able to understand, analyse, and to act upon
multiple forms of data about student learning (Coburn & Turner, 2012). Data
literacy, therefore, draws upon an understanding of aligning data with
standards, disciplinary knowledge and practices, pedagogical content
knowledge and knowledge on how children learn in order to make effective
and appropriate learning decisions (Gummer & Mandinach, 2015). Data
literacy for teachers is not simply being able to collect, analyse and present
data, it is being able to understand multimodal forms of data to improve
learning and teaching decisions, and, in this sense, it is linked to
multiliteracies.

Multiliteracies

The theoretical lens that underpins this research study is multiliteracies. While
multiliteracies is generally associated with school contexts, it is argued here
that multiliteracies provides a valid framework for which data literacy can be
unpacked and understood in PST education. The New London Group put
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forward the term multiliteracies to explain the wide variety of multiplicities
now understood as valid texts, literacy practices, and semiotic relationships.
The New London Group (1996) were aiming to “broaden the understanding of
literacy and literacy teaching and learning” (p. 61) by accounting for
multiplicity in languages and textual forms. Cope and Kalantzis (2009) later
reflected on why literacy is of value, and they posited, “Education provides
access to material resources in the form of better paid employment; that it
affords an enhanced capacity to participate in civic life; that it promises
personal growth” (p.4). According to Smith (2017), a multiliteracies lens can
enable a learner to see the ways in which people make meaning with
multimodal texts by using a variety of both culturally and historically
contextualised designs. Individuals may filter and layer these texts in a
designing process and finally produce a redesigned product to suit their
specific context. Additional knowledge processes advocated in multiliteracies
pedagogy includes: theorising, functional and critical analysis of texts;
appropriate and/or transformed application of new knowledge; and student
agency where learners take risks, collaborate, solve problems, advise, and
mentor one another in partnerships (Healy, 2008; Kalantzis & Cope, 2012).
There is, therefore, a focus on using an overarching metalanguage to articulate
a design process that can facilitate the refinement and redesign of an artefact
or pedagogical approach. This is relevant to how PST can filter and refine the
learning data that they encounter to make specific classroom decisions.

Table 1.

Theoretical Framework

Multiliteracies

Data Literacy Skill Event Description

Characteristic y P

Situated Practice Problem focused PST undertake an action research
skills project (ARP) while on professional

Process focused skills experience. The ARP is generated by
the PST for their subject area and
year group. This is an authentic
classroom experience.

Critical Framing Problem focused PST must develop a research question
skills to frame their ARP and must apply a
design process.

Overt Instruction Data focused skills PST undertake a week-long intensive
in teaching methods, collecting and
using learning data and undertaking
research in the classroom.

Transformed Process focused skills  PST apply their data collection and

Practice analysis to address their research
guestion. PST develop a "journal
article" to present their findings.

There are four key characteristics of the multiliteracies pedagogical approach
that resonate with the development of a PST's data literacy. These being (a)
situated practice, (b) critical framing, (¢) overt instruction, and (d)
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transformed practice. According to the New London Group (1996), situated
practice is learning grounded in students' own life experiences drawing upon a
constructivist understanding of how people learn. Critical framing provides a
framework for developing critical questioning strategies within discourses.
Overt instruction is the use of direct instruction to teach the required
"metalanguages" to provide a linguistic understanding of the components of
the texts and grammars. Transformed practice is where learners apply their
new understandings to develop a range of revised artefacts. Table 1 articulates
how the three skills sets for data literacy are underpinned by a multiliteracies
theoretical framework. In summary, the theoretical framework generated for
this study draws upon multiliteracies and requisite data literacies skills. It is
envisaged that the theoretical framework will be added to and unpacked over
the duration of the study.

Research Design

This study used a mixed-method approach to the data collection. Two sources
of data are reported upon here. These being a post-intervention survey and
document analysis (student journal articles). The study was conducted from
July to November, 2017. Table 2 outlines the data collection schedule.

Table 2.

Data Collection Schedule

Month Event

July Intensive workshops on teaching methods, data collection and
analysis, and action research. (Collection of workbooks and
screen capture data - not reported on here) (1 week)

July - September School placement where action research study was
implemented. This included the collection of their data for their
action research. Collection of research questions (not reported
on here) (10 weeks)

September De-briefing session (administration of post-intervention survey)
(4 hours)
November Submission of final assessment (collection of journal article).

Additional de-briefing (20 minute individual consultation)

The study comprised a one-week intensive of 20 hours of face-to-face
workshops in July; a ten-week professional experience block (school
placement) in a local high school from July to September; and a follow-up de-
briefing session in September where the post-intervention survey was
administered. The submission of the final assessment (journal article) was in
November. The PST were introduced to the metalanguage of basic statistics,
such as visualisation, data sets, mean, range, and outliers. They were also
given training in a range of applications that could generate box and whisker
diagrams, scatter plots, and frequency tables. While it is not reported on in this
paper, the research team were also investigating a range of learning
conditions, such as the PST working in pairs either side by side (condition A)
or via head set (condition B) to solve several problems using R. R is an online
visualisation software.
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After the intensive week, the PST had to undertake a 10-week school
placement. Whilst on placement, the PST had to undertake an action research
project on an aspect of their teaching that they identified as needing further
consideration (i.e., an educational problem). The PST had to design an action
research project that could demonstrate that their learning and teaching
strategies had a positive impact upon their students learning and could
demonstrate Proof of Ongoing Learning (POOL). The approach taken here
was that action research is a systematic investigation into one’s own practice
with the aim of improving teaching and learning through professional
development (Ulvik & Reise, 2015). It is argued that in order for action
research to be successful in PST education, the project must be grounded in
the student-teachers’ own work and own questions (Ulvik & Riese, 2015). The
PST had to collect learning and teaching data as evidence of the effectiveness
(or not) of their strategy. They were required to collect a minimum of two
sources of data, where one source of data had to produce empirical results that
could be presented through a visualisation (box and whisker diagram, dot plot,
etc.). In short, the PST in the first two weeks of their professional experience
had to design a learning and teaching strategy to implement in one or more of
their classes. For the following eight weeks of professional experience they
were required to collect data to show that their intervention or strategy
resulted in learning gains for their target population/s.

Participants

The study involved a cohort of 44 third year pre-service teachers at a
metropolitan university in Sydney. Teacher education is a four-year degree.
The pre-service teachers were studying two teaching areas, for example, maths
and English. Thirty students completed the survey. This is a 68.2 per cent
response rate and is viewed as an acceptable response rate in social sciences
research (Nulty, 2015). All students completed the journal article. No
persuasive measures or incentives were offered to participants.

Data Collection and Analysis
Pertinent survey results and preliminary analysis of the documents (journal
article) are presented in this paper. The survey was a 15-item instrument that
used both multiple choice and open-ended questions. The survey has been
developed from a reflective survey used by Quinn and Kennedy-Clark (2015)
on PST’s perspectives of online learning. The documents that were collected
were the PST's final assessment, which was a journal article. The PST were
provided with a journal article scaffold and were required to write an
introduction, background (literature review), methods, results, discussion, and
conclusion. A simple descriptive analysis of the survey was undertaken. The
results of several questions are presented here. A thematic analysis of the
journal articles was undertaken. Preliminary results of the thematic analysis
are presented here.

Results

Prior to analysing the PST's journal articles, which presented the findings of
their action research study, the survey results were analysed. Only relevant
survey results are presented here to address the research questions put forward
in this paper.
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The first research question asked: What factors influence PST's design choices
when selecting methods of data analysis? Item two of the survey asked:
Describe your action research project and why you selected this area for
investigation (i.e., what did you do, how did you plan it, and why did you
investigate this area). Given that this item was asking PST to describe their
own studies that they undertook in their classrooms, there was a diverse range
of answers. The research topics covered differentiation, gifted education,
assessments, and communication. Also, given that the action research topics
centred on investigating a problem within their classrooms, these topics all fall
within the scope of what teachers would normally encounter in their
classrooms. In survey item six, the participants were asked to provide their
data collection methods. In Figure 1, it is evident that pre-tests and post-tests
and student work samples formed the basis of the students’ data.

Data Collection Methods

INTERVIEWS [ | 21%
OBSERVATIONS | | 26%
otHER [ 8%
SURVEYS |1 ) 12%
WORK SAMPLES | 2 1 33%
0 5 10 15 20 25 30 35
Frequency (%)

Figure 1. Data collection methods.

The aim of items eight and nine was to elicit how students established whether
or not their measures were effective using data that they had collected. In item
eight participants were asked: How did you analyse your data? (i.e., What did
you do to make sense of your data?) The responses for this item demonstrate
that 47 % (n=14) of students used comparative analysis between test results or
other student work samples. Twenty percent (n=6) of PST provided
descriptive responses about analysing data into graphs and tables and noted
that it was related to the visualisation of the data. Twenty percent (n=6)
indicated that they used document analysis of student work. Thirteen percent
(n=4) students either provided no responses or unrelated responses. The PST
were asked in item nine how they represented their research findings in their
action research journal (i.e., How did you show what you found?). This was a
multiple-choice question. As PST were expected to collect multiple sources of
data, we assumed that they would provide multiple responses to this item. In
some instances, three to four responses were provided. Results are provided as
percentages. Figure 2. Displays the types of data representation methods used
by the PST. The most frequent means of presenting the results was text
description.
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In item ten, PST were asked why they selected these methods of
representation. The responses fell into two categories. Sixteen PST (53%)
indicated that it was the most appropriate or effective way to show their
results. Twelve of the PST (40%) indicated that representing the data as they
did was the easiest was to do so. One pre-service teacher did not respond and
one PST provided an invalid response. What is evident here is that the pre-
service teachers could identify procedures to collect and analyse data in order
to demonstrate POOL. From the different measures used it is evident that they
selected strategies to answer their questions; however, what is not evident is
whether or not they actually selected valid measures or presented their data
appropriately. It can be put forward that PST were able to make basic choices
regarding the collection and visualisation of their data. However, this is a self-
reporting survey, and PST may not have the capacity to unpack their choices.

Data Representation Methods

OTHER | 3%
TEXT DESCRIPTION |8 1 36%
PIE CHART OR GRAPH |l 11%
TABLE (TEXT) |ER | 21%
TABLE (NUMERICAL) & ] 29%
0 10 20 30 40

Frequency (%)

Figure 2. Types of data representation in the action research journal.

The second Research Question asked: How do design choices impact upon
understandings of learning and teaching data? A thematic analysis of the
journal articles provides examples of how the PST represented their findings.
Here we looked at how PST presented their own findings. Only a preliminary
analysis of the documents has been undertaken at this stage, and the results
presented here are simplistic. What we found was that PST used a range of
basic visualisations, such as graphs and tables. Pie charts, although they were
not raised in the training, were frequently used. Figure 3 provides an example
of a student pie chart. Note that there are no data labels on the chart.

Source Analysis 9.1

W5 - Excellent
i 4- Thorough

. 3- Sound

i 2 - Basic

- 1 - Elementary

Figure 3. PST data visualisation (pie chart).
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The PST also tracked individual students or student cohorts across test or
exam scores in order to demonstrate learning gains and to demonstrate POOL
using line graphs. Again these were not covered in the training. For example,
Figure 4 provides an example of student progress across the 10-week
intervention.

Retention of Previous Content

40
30
20
10 ’—M_._*_‘_.\./.\.
0
& <@ o & N Q> <@ & & W@
¥ ® &P <§® & s & &
3 A\
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==@=Pre-Test Score /30 Post-Test Score /30

Figure 4. PST data visualisation (line graph).

Some students put forward more complex visualisations, such as box and
whisker diagrams. No students used R to develop their visualisations, despite
the training. What we argue here is that the students had a basic understanding
of how to collect and analyse data, and they were able to use this information
to make changes to their learning and teaching strategies. So in this respect,
the intervention worked in that the PST could ascertain a limitation or
challenge, implement a learning strategy and teaching initiative, and report
upon their findings. However, the selected visualisations were basic or simply
not appropriate for the purpose. What needs more work is their development
of a more nuanced understanding of how to represent the data meaningfully.

Conclusions

While all of the PST successfully completed the action research journal, there
was a naivety in the representations of the data. It is acknowledged that this is
only the preliminary analysis of the first phase of the study. Currently, further
research is being undertaken that has increased the PST’s exposure to the
explicit teaching of the requisite data literacy skills. In the most recent study,
the PST were given explicit instruction in the appropriateness of different
visualisations. It is hoped that through increased exposure to explicit
instruction that the PST may develop a deeper understanding of how to
represent and use learning and teaching data to inform their classroom
decisions.
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Abstract

Though technology can isolate individuals, mindful use of technology can
have profound positive effects on relationships and learning outcomes. This
paper describes the first year implementation and preliminary results of a
“Tech and Trek” 1-to-1-iPad initiative at Hiram College. We suggest that
when coupled with appropriate professional development, mobile devices
such as the iPad can liberate instructors tethered to the front of the classroom
and allow them to act as “mentor in the middle.” At the same time, students
can also assume the mentor role, increasing their engagement in the learning
process.

Introduction

As technologies are introduced and gain traction, they can deeply impact — or
even disrupt — interpersonal dynamics at the same time they facilitate wider
access to information. For example, the introduction of the TV and its
integration into homes in the 1950s and 1960s led from families gathered
around the fireplace or the radio in the evening to families lined up facing a
television set, and home decorating followed suit: “By the early 1950s, floor
plans included a space for television in the home’s structural layout, and
television sets were increasingly depicted as every-day, commonplace objects
that any family might hope to own” (Spigel, 1992, p. 39). The model of family
members gathered around a single TV morphed in many families to individual
family members viewing their own TVs, e.g., in individual bedrooms, the
laundry room, the kitchen, or the study. However, the more recent explosion
of mobile devices may have driven a return to the TV as focal point in a
common room, with a twist: “families are once again gathering around the
main television set, but they are bringing their tablets and smartphones with
them” (Garside, 2013, para. 2).

Just as TVs — and mobile devices — are impacting social dynamics in the
home, emerging learning technologies can impact the relationships among
instructor and students, driving innovation in teaching and learning practices,
and a rethinking of traditional interactions among instructors and students.
This is especially true of mobile technologies like the iPad. These
technologies can liberate both instructors and students.
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They can liberate instructors from the front of a technology-enhanced
classroom, where for decades they have been cabled to a panel or directly to a
projector in order to display multimedia course content. Instead, the instructor
is freed from the shackles of the technology and able to move among the
students, viewing and discussing their work, providing feedback, adjustments,
and support, much as a yoga instructor does when assisting a student into a
yoga posture.

Similarly, mobile technologies can liberate students from the traditional role
of “receivers” of information, since students as well as instructors can utilize
technology to share content from where they are sitting. The notion of student
as teacher is not new, but current technologies facilitate and expand that role
in a way that has not previously been possible.

Conceptual Framework: Models of Pedagogy

A preference for inquiry, dialogue, and debate over lecture and memorization
has been documented at least since the time of Socrates. He based his
educational practices on asking questions, prompting his circle of students to
demonstrate critical thinking and ownership of their own learning as he led
them to answer those questions for themselves. A direct statement of this
philosophy can be found in Xenophon’s Oeconomicus when Socrates
comments: “Can it be that questioning is a kind of teaching,
Ischomachus...You lead me by paths of knowledge familiar to me, point out
things like what I know, and bring me to think that I really know things that I
thought I had no knowledge of” (1923, pp. 507-509).

Socrates’ emphasis on the interactive nature of education has been supported
in the last century or so by others, worldwide. American educational
philosopher John Dewey explicitly comments on the importance of social
interaction when he states, “The only true education comes through the
stimulation of the child’s powers by the demands of social situations in which
he finds himself” (1897, p. 77). Similarly, French educational theorist Jean
Piaget (1954) asserts that individuals construct new knowledge from their
interaction with the environment, and such interaction includes social
experiences: “Step by step with the coordination of his intellectual instruments
[the child] discovers himself as an active object among other active objects in
a universe external to himself” (p. 352). And Brazilian philosopher Paolo
Freire (1970/2000) criticizes theories of education that hold “knowledge is a
gift bestowed by those who consider themselves knowledgeable upon those
whom they consider to know nothing” (1970/2000, p. 72) and that consider
students empty buckets waiting to be filled. Instead, he argues, “Education
emerges through dialogue between teacher and student: the problem-posing
educator constantly re-forms his reflections in the reflection of the students”

(p. 80).

Constructivist frameworks such as these that insist on the critical importance
of interaction, in particular social interaction, pull away from authoritarian,
teacher-centered models of education that envision the instructor as a “sage on
the stage” who imparts wisdom on students below (King, 1993). King
describes this archetypal persona personifying a traditional model of education
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as “the one who has the knowledge and transmits that knowledge to the
students, who simply memorize the information and later reproduce it on an
exam—often without even thinking about it” (p. 30).

She called instead for a move from the one-way sharing of information to a
student-centered approach that encourages students to construct knowledge
through actively engaging with information, “making meaning for
themselves” through discussion and connecting new information to previous
experience (p. 30). Such a model calls for the instructor to move from “sage
on the stage” to “guide on the side,” still responsible for presenting course
material but also facilitating “students' interaction with the material and with
each other in their knowledge-producing endeavor” (p. 30).

Yoga practitioners of course experience a teacher-student relationship that
might begin and end with the instructor at the front of the group, but often
includes the instructor moving purposefully among students during the class.
In a sense, the yoga instructor is a “mentor in the middle,” in a very physical
sense providing hands-on direction, adjustments, and support to students as
they attempt new poses or try to refine those they have tried before. According
to longtime yoga student, instructor, and author Mark Stephens, facilitating
yoga in the classroom combines two philosophical concepts: parinimavada
(the idea that change is a continual and inherent part of life) and vinyasa
karma (the act of arranging in a particular way, including physical yoga
postures, syncopated breath, etc.). Stephens notes, “For a teacher, this means
letting go of the preconceptions about students and classes in favor of
observing where they are and offering guidance based on that observed
reality” (2012, pp. 15-16). This further plays into the idea that teachers must
orient themselves among their students in the classroom in order to truly
observe and understand students’ comprehension at that moment. “The basic
idea is to start from where students are and guide them to move consciously —
in a special way — as they progress from simpler to more complex practices,
gradually refining [their practice]” (Stephens, 2012, p. 329). The successful
yoga teacher will have general goals for the design of a class but will also be
able to adjust during delivery. As Stephens points out, “It also means crafting
and teaching sequences that make sense in terms of the students actually in a
class rather than teaching a preconceived sequence that could be too easy, too
hard, too complex, or otherwise inappropriate for that particular class on that
particular day” (2012, p. 15).

While the practice of yoga does not demand technology, the popularization of
the practice in western culture has for many created a deep connection of
music to practice. According Derek Beres, longtime yoga instructor, author,
and founder of Mosaic Method and Flow Play — an initiative that binds
neuroscience, music, and yoga — “nothing, in fact, affects as many regions of
your brain as music” (Beres, 2018, para. 2). Beres explains that music is the
only non-essential evolutionary tool that has remained a constant element in
human life, and that this innate connection lends itself to the use of music
during yoga practice. With this, yoga instructors often use technology to
amplify music and sound to foster the build of sequencing. This additional
element to learning can encourage or enhance momentum (flow) through up-
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beat syncopation, or to help settle the mind and lower the heartrate with low-
tempo rhythm. According to Beres, sitar music — a yoga favorite — is the only
tested and proven genre to lower cortisol levels in a listener’s blood, which
helps to repair tissue in the human body and increase relaxation. Knowing
this, instructors can use music to aid their instruction and benefit their
students.

Most instructors stream music through apps such as Spotify or Pandora
directly from hand-held technologies. The ability to have control over this
educational tool as they move around the classroom allows instructors to shift
gears based on the needs of their students. When observation of students
dictates they need a breath, or stillness instead of movement, a simple thumb
click can shift gears musically and invite or encourage students to find a
resting posture, like child’s pose, based on their needs at that moment. In this
way, students are active participants in the sequencing and instruction of their
own learning.

We argue here that mobile technology can allow instructors of any discipline
to act as “mentor in the middle”; they can “read the room™ just as a yoga
instructor does by moving among their students, responding to challenges,
providing just-in-time adjustments, and encouraging collaboration and
sharing. In turn, the physical proximity of an instructor who is not tethered to
the front of the classroom can encourage interaction with students shy about
asking questions or making comments in front of the whole class. Similarly,
opportunities for group work enabled by devices that each student possesses
can increase interaction, brainstorming, and creative responses to assignments
both during and outside of class time. In addition, the democratizing nature of
1-to-1 access to devices for all students can help avoid perpetuating the digital
divide that occurs as a result of unequal access to technology.

The Hiram College Tech and Trek Initiative

Hiram College is a small, private liberal arts institution of higher education in
northeast Ohio with a long history of innovation in teaching and learning. A
notable graduate is James Garfield, who later became teacher and principal
there before becoming President of the United States in 1881. Hiram College
includes both a Traditional College, composed of traditional students (18-24),
80% of who live on campus and 40% of who participate on athletic teams, and
a Weekend and Evening College, offering education to adult students with
careers and families. With a long history of curricular innovation (Miller &
Varonis, 2017), the college is currently involved in an academic redesign,
updating its curriculum to reflect the “new liberal arts” (Varlotta, 2017, para.
4). This approach affirms the importance of a liberal arts education while
cultivating “the 21%-century competencies associated with increasingly global
communities and workplaces” (para. 3). The biggest technological piece of
that redesign has been the introduction of the “Tech and Trek” initiative, a 1-
to-1-1Pad initiative introduced in Spring 2017 and funded through a generous
donation from a member of the Hiram College Board of Trustees and his wife.
By August 2017, all full-time faculty and staff received a new iPad Pro for use
in teaching and administrative responsibilities, and all full-time students in the
Traditional College were issued an iPad Pro and hiking boots to emphasize the
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importance of balancing technology with other pursuits. As described in
InsideHigherEd, the hiking boots became part of the initiative because “the
college doesn’t want students to use technology as an excuse to become more
engrossed in their phones and computers” (Tate, 2017, para. 8). A previous
iPad initiative in 2013, limited to a handful of faculty in the Weekend and
Evening College, did not include student adoption, offered limited
professional development to faculty, and never gained traction.

The goals of the Tech and Trek initiative are symbolized in its logo, which
includes a circle enclosing four key components (Figure 1): at the top, an iPad,
representing mobile technology; on the right, a hiker, representing both a
physical and intellectual “trek”; at the bottom, a light bulb, representing
innovation; and on the left, a drop of water, representing mindfulness. The
mindfulness symbol is explained by its creator, graphic designer Giedrius
Cibulskis as “like a physical representation of present moment™ with the
vertical forms representing time, horizontal forms representing space, “And
the one is always in the center — being here and now — perfect equanimity”
(2017, para. 1). Simultaneously, the image depicts mindfulness as a water
drop “which symbolizes time — past and future, both are illusions, no need to
spend much time there, stay centered in the present” (para. 2). The four
symbols represent four different and integral dimensions of the Tech and Trek
program, which can be viewed as utilizing technology on both outward treks
leading to creative and innovative interactions with the environment and
inward treks leading to personal harmony and balance.

Figure 1. Hiram College Tech and Trek logo.

In early Spring 2017, before committing to adoption of the initiative, teams of
Hiram College faculty and staff visited three colleges that had recently
implemented 1-to-1 iPad initiatives in order to discuss with them their
experiences. Shortly after, seven full-time members of the faculty and staff
(including the first author) were invited to serve on an advisory committee
known as the Transformers, charged with developing rollouts and professional
development for their peers. Full-time faculty and staff were encouraged to
apply for a role as an Early Adopter, which included receiving an iPad bundle
(iPad Pro; keyboard; Apple Pencil) in late Spring 2017. The Early Adopters
(EAs) committed to multiple professional development opportunities:
completing eight Apple badges in the use of the iPad, participating in “Appy
Hour” sessions on iPad apps led by Hiram College faculty and staff, attending
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professional development sessions led by Apple facilitators, and completing
an iTunes U course over the summer that had been designed by the
Transformers and included opportunities for EAs to participate in discussion
forums, complete assignments, and reflect on the application of mobile
technology and universal design for learning (UDL) to their own courses. One
measure of the level of engagement can be seen in quantifying interaction in
the iTunes U discussion forums: in the UDL section of the course, EA created
103 posts in required discussions and spontaneously initiated six more
discussion threads, totaling another 97 posts.

While the faculty and staff were engaged in professional development to
prepare them for utilizing the iPads, the IT team was involved in improving
the infrastructure by expanding wireless access points and installing Apple
TVs in highly-used classrooms. The Apple TVs made it possible for
instructors to connect wirelessly with the projector in order to display what
was on their screens from anywhere in the classroom. In this way, faculty
could take full advantage of the new technology and avoid being tethered to a
blackboard or an audio/visual control panel at the front of the classroom,
instead moving in the middle of the class and among the students. And
students could just as easily display their screens as well.

Though it was originally envisioned that a second round of iPad bundles
would be distributed to non-EAs in spring or summer 2018, original donors
Dean Scarborough and Janice Bini decided to make additional funds available
in summer 2017, so remaining faculty and staff received them at the same
time that students did. This provided for an unexpected comparison group for
research purposes, since the second round of adopters had not participated in
the intensive professional development afforded the EAs. There were
additional opportunities offered in Fall 2017, though they were largely
attended by the EAs. In total, entering fall semester there were 43 faculty EAs
and 38 full-time faculty non-EAs.

Throughout the process of researching and implementing iPad adoption, a key
question concerned integration of mindful technology into teaching and
learning and the impact of iPad utilization in particular on learning outcomes.
The primary aim of Tech and Trek was to teach mindful technology —
encouraging students to creatively and critically use technology to enhance
their learning on and beyond the campus. The “Tech” component promoted
technology as an equalizer, as all faculty and students would have the same
device. The “Trek” component was envisioned as promoting activity while
enhancing experiential learning through off-campus experiences such as
international study, internships, clinicals, and visits to the biology field station
as well as encouraging “off-the-grid” time. Together, it was hoped that “tech”
and “trek” would encourage students to think more critically and creatively
and interact more with their environment, thus staying centered and finding
balance during their challenging undergraduate years and preparing
themselves to be lifelong learners. As articulated by Dean Scarborough
(personal communication, July 28, 2017):
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I initially was focused more on learning outcomes, especially on using
the technology to help students learn more efficiently and effectively.
This dialogue is also focused on the "emotional intelligence" of our
students, helping them not only learn, but to communicate and interact
more effectively in today's world.

Results of the First Year of Implementation

Analyzing the impact of a technological innovation on learning outcomes is
not an easy task. For the first year, both quantitative and qualitative data were
collected from faculty, staff, and students in an attempt to document the effect
of iPad implementation related to both education and administrative processes.

Fall 2017 Surveys

In the first semester of implementation, Fall 2017, anonymous surveys were
administered to all faculty, staff, and students who had been issued iPads at
the beginning of the semester, and repeated in the middle and end of the
semester. Likert questions focused on iPad use and attitudes but were not
formulated to directly ask about changes in classroom practices such as those
we focus on in this paper. Only the student and faculty surveys will be
considered here.

Student surveys. Students were surveyed on their use of the iPad and their
attitudes towards its impact on their learning on a 5-point Likert scale. The
highest agreement scores are summarized in Table 1, averaged over the three
checkpoints.

Table 1
Student Perceptions of iPad Use in Fall 2017

Student iPad Use Score out of 5; 5 = “Strongly Agree”
Access entertainment 4.56
Collaborate more effectively 4.40
Study and complete homework 4.36
Be more creative 4.32
Communicate better 4.27
Overall, | feel the iPad helps me learn 4.25

Clearly students were utilizing their iPads to “Access entertainment,” and this
was supported by IT reports of Netflix usage during the year. Reassuringly,
however, they also affirmed use of the iPad for educational activities. As one
student commented at Checkpoint 2 in response to an open-ended question,

I enjoy the cooperativity from everyone having the same type of
device so there is similar functionality and it helps when working on
projects. Also, I enjoy the interactive nature of all students being able
to project their information on the projector to share with the class if it
is relevant and necessary.
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This comment anecdotally supports the concept of “mentor in the middle” that
underlies this paper.

Faculty surveys. Faculty surveys were also administered, focusing on amount
of usage, types of use, and attitudes towards use. A critical variable was
whether the respondents were EAs, though it is difficult to distinguish whether
the difference resulted from their desire to be EAs, or their professional
development as EAs. The highest response rate was at Checkpoint 1 (36,
representing 25 EAs and 11 non-EAs), which is the data summarized in this
section. As Table 2 demonstrates, EAs utilized their iPads far more than non-
EAs. For example, 40% of the EAs utilized their iPads more than 20 hours a
week, but only 9% of the non-EAs did so; this trend continued at Checkpoints
2 and 3.

Table 2

Faculty Non-early Adopters (Non-EA) vs. Early Adopters (EA): Percentage of
Weekly iPad Use in Hours at Checkpoint 1

45%
40%

35%
30%
25%
20%
15%
10%
SN BEE N
0
0 1-4 5-9

10-14 15-20 more than 20

X

H Non-EA
HEA

Weekly iPad Use in Hours

In addition to hours of usage, attitudes towards the impact of the iPad on
teaching and learning, as measured by a 5-point Likert scale, differed between
the EAs and non-EAs. As Table 3 demonstrates, for every question except
one, EAs agreed more strongly with statements about the impact of the iPad.
The sole exception was the statement “I feel the iPad distracts me from the
task at hand,” where non-EAs (2.63) had slightly stronger agreement than EAs
(2.56).

146



ICICTE 2018 Proceedings

Table 3

Faculty Non-early Adopters vs. Early Adopters: Attitudes towards the Impact
of iPad Use

Early Non-early
Adopters Adopters

In general, | feel satisfied with my iPad’s ability to help me:

Access entertainment 3.72 3.38

Be more creative 3.80 3.38

Collaborate more effectively 3.72 3.38

Communicate better 3.48 3.13
Overall, | feel the iPad helps facilitate my intellectual 3.48 2.67
growth.
| feel comfortable and proficient using my iPad. 3.84 3.25
| feel my iPad helps me connect with my community. 3.44 2.88
| feel my iPad helps me connect with nature. 2.36 2.25
| feel my iPad helps me to focus on the task at hand. 3.28 3.00
| feel the iPad distracts me from the task at hand. 2.56 2.63
| feel the iPad helps me to be more productive. 3.40 3.25
| feel | get the technical support | need for my iPad. 4.26 3.50

Challenges and barriers. An open-ended survey question explicitly requested
faculty to share “challenges and barriers,” and they did. Common concerns
included unimproved infrastructure in some locations, the lack of an iPad
filing system (before the release of iOS11), inability to print (before this was
resolved), and the potential of iPads to distract students in the classroom. In
addition, a number commented on their own ability to utilize the iPad
effectively for teaching and learning. One EA commented, “I am still working
on transitioning many of my class topics into formats that make full use of the
iPad's capabilities. Time to make those changes is my biggest challenge. Not a
barrier, but definitely a challenge.” In contrast, a non-EA commented:

I already know how to do what I need to do on my laptop. While the
iPad may do similar things, it is not clear why I should invest the time
in learning new ways to do what I'm already doing. The iPad may
provide a DIFFERENT way, but so far [ haven't seen that it is a
BETTER way... I don't understand what they bring that I couldn't do
before or what they allow me to do better than I'm already doing.

Best learning experience. A second open-ended question prompted faculty to
discuss their “best learning experience” with the iPad. A recurring theme was
enhanced participation from students through the technology; one non-EA
commented simply, “Sharing screens for in-class group assignment reporting
out,” while an EA noted, “Students being able to project their work or what
they have found on their iPad onto a screen has been awesome. I was also able
to circumvent a problem with students uploading video assignments because
they could air drop them to me.” A number mentioned specific apps that they
were successfully using, with a non-EA commenting,
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I love being able to have my students work on problems in Notability,
rather than having to print off problems. This saves paper and allows
me to generate learning tools on the fly in the classroom that can be
immediately accessed by the students.

This same non-EA also applauded the ubiquitous availability of the device and
its impact on teaching methods: “It is also wonderful that all students have an
iPad — in years past, not all students had a laptop which inhibited use of
technology in the classroom.”

Personal Interviews with Faculty Early Adopters Fall 2017

All EAs were contacted by staff of the Office of Learning Technologies for
personal interviews at the end of the fall semester 12-week session. Although
these interviews have not been formally synthesized, there were many
commonalities in terms of the impact of the iPad in and outside of class.
Instructors commented upon their ability to:

* Display the solution of a problem in real time.

* Display their notes or annotations on instructional materials.

* Return to an image previously displayed (as opposed to writing on a
board that had to be erased to make room for more writing).

* Utilize real-time surveys enabled by iPad polling apps to help them
adjust their face-to-face lectures “on the fly.”

* More easily implement problem-based learning methods.

Faculty also noted that the iPads afforded better opportunities for student-
student collaboration; one commented “engagement was probably better
because it was easier for them to work together and with me.”

Other advantages for students that the faculty pointed out were:

* Note-taking

* Concept-mapping

* Annotating electronic course materials with their Apple Pencils during
class

* Engaging in internet research on the fly

* Drafting written work through dictation as a way to avoid writer’s
block

* Enhancing small group “report back” sessions by projecting group-
created documents

* Increased opportunities for students to help each other since they all
had the same device.

In addition, the iPad afforded more opportunities for student creation beyond
traditional essays or research papers. For example, they could create podcasts
or videos to demonstrate achievement of learning objectives or for
presentation in class.

The most common challenge that faculty related with respect to iPad use in

the classroom was the increased potential for students to be distracted by their
devices, e.g., by notifications of e-mail or social media posts. One strategy
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was to ask the students to shut their iPads before a discussion, but this was
“tricky,” as one faculty member phrased it, as students were also using their
iPads for note-taking. However, faculty noted that student smartphones
provided the same distractions before iPad implementation.

Spring 2018 Data Collection
Data collection continued in the spring, with surveys administered to students,
faculty, and staff. In addition, Early Adopters were asked to submit a year-end
report summarizing their use.

Student Surveys. Short surveys administered to students in Spring 2018
included three open-ended questions about positive and negative outcomes of
iPad use and suggestions for the future. There were 115 responses of
approximately 800 students who had received iPads by the spring. Results
have not been fully coded yet, but individual responses reveal positive
attitudes about the iPad as a tool to facilitate student consumption and creation
of content. Student iPad use in particular facilitated note-taking, annotating
electronic documents made available by the instructor, creation of projects,
presentations, collaboration with other students, and on-the-fly research. Many
were very appreciative of an instructor who created iBooks with that
“beautifully synthesized PowerPoints, readings, and questions.”

Relevant to the concept of “mentor in the middle,” students commented on
their ability during class sessions to view others work, communicate with
others, share documents (in particular through air dropping), and work on
problems and share solutions. One respondent commented, “It allowed us to
transition quickly between presenters.” With respect to how they might be
used in a future course, many students indicated greater use of “mirroring” to
allow student presentations would be beneficial; others asked for greater
interaction and collaboration.

At the same time, a number of students pointed out that iPad use could be a
distraction during class, just as faculty had previously observed. One admitted,
“I sometimes would not pay attention in class and go on social media on my
iPad,” though another commented, “There were no ways the iPad hindered my
learning.”

Early Adopter End-of-Year Reports. Early Adopter faculty were required to
submit an end-of-year report summarizing their experience utilizing iPads for
teaching and learning. Though not compiled yet, the reports provide support
for the success of the first year of Tech and Trek. One EA had integrated a
“major new and novel course activity,” namely, a Protein Structure Scavenger
Hunt, and frequently had students share their screens while in class. He
reported, “increases in student curiosity and engagement” and “statistical
evidence that the iPad integration improved learning” as student performance
on the American Chemical Society Biochemistry exam increased by 20 — 25%
over the previous year (Romberger, 2018, p. 2).
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Conclusion and Next Steps

Some argue that technology can isolate people from each other as they
immerse themselves in social media and have less time for those that share a
physical space. As Turkle states in Alone Together, “These days, insecure in
our relationships and anxious about intimacy, we look to technology for ways
to be in relationships and protect ourselves from them at the same time”
(2011, p. xii). However, technology when utilized mindfully can enhance
relationships and liberate users, in particular with respect to teaching and
learning. It can provide opportunities for instructors and students to interact in
new and powerful ways by breaking down barriers created by traditional
classroom architecture and infrastructure, to aid instruction and motivate
students, just as music does in teaching yoga. Mobile technologies embrace
and advance educational practices grounded in the social construction of
knowledge, allowing both the instructor and students to assume the role of
“mentor in the middle” in support of student achievement of learning
objectives, in particular when all students have access to the same
technologies and use them in a mindful way.

For the technology to be effective, however, and lead to improved learning
outcomes, faculty and students must be prepared to use devices purposefully
and effectively. Professional development for faculty, including formal and
informal sessions, can help them become comfortable with new devices and
encourage informed risk-taking when trying out new methods. At the same
time, conversations about the dangers of technology use — including
distraction and isolation — should be included in any orientation to new
devices to help ensure they are used mindfully.

Clearly, more research is needed, and there is more to learn from data already
collected. Can we find the right balance of professional development for
faculty that will prepare them and continue to engage them? Can we isolate
best practices that have the greatest impact on enhancing learning outcomes?
Are students whose instructors practice “mentor in the middle” for themselves
and for their students more engaged and excited about their learning that those
who do not have that experience? How do we learn what works best and what
we should avoid when implementing new technologies in a teaching/learning
environment? We have learned much this year, and hope we can apply it to
future implementation and evaluation of our efforts.
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Abstract

The TEL@FTELab Project was set up assuming that technology enhanced
teacher education programs may represent a relevant added value to the
quality of prospective teachers’ training and therefore of their teaching
practices. The project aims to find answers to the question: How does
technology in learning spaces offer opportunities to provide innovative ways
of designing teacher education for the future.? The project takes the idea that
the future will blur the boundaries between living, learning and working. and
this will result in the creation of flexible multiuse spaces that can
accommodate different activities and serve different learning purposes.

Introduction

The world faces a variety of critical problems and risks namely those related
to climate change, sustainability of the planet and social inequality — problems
so complex that they exceed the capacity of individual cognition. Education
and training have a key role in contributing to create conditions to mitigate the
risk of ill formulation of problems as well as to deficient identification of
solutions (Matos, Pedro, & Pedro, 2017a). Per Matos, Pedro and Pedro,
2017b, p.7918, “There is an increasingly deep ingenuity gap between the huge
practical challenges posed to societies and the rather limited problem-solving
skills promoted by the prevailing practices in education.”

Project TEL@FTELab (funded by the National Science and Technology
Foundation) assumes that there is a need to improve both the competencies for
life and work for teachers as well as quality of pupils’ learning. Technology
enhanced teacher education programs could represent a rather relevant answer
to the predictable lack of ability to deal with problems and situations that it is
impossible to preview (OECD, 2011). The quality of prospective teachers’
education will pass inherently through the competence of teachers to engage
students in addressing a variety of inter related problems and issues escaping
the strict path of the traditional school disciplines (e.g., mathematics, physics).
Thus, the project aims to find answers to the following question: How does
digital technology in learning spaces offer opportunities to provide innovative
ways of designing teacher education for the future, and to provide research-
based resources for teacher education in the areas of Biology, Informatics,
Mathematics and Physics? The project also takes the idea that the future will
blur the boundaries between living, working and learning and this will result
in the creation of flexible multiuse spaces that accommodate different
activities and serve different purposes. This leads to the need for rethinking
educational spaces and didactic approaches involving a wide range of
stakeholders.
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TEL@FTELab project articulates the piloting of real experiments in initial
teacher education courses and its analysis with the development of a 21st
century teacher skills framework. In the empirical field of the project, the
implementation of learning scenarios is carried out within courses of the
Master Programme on Teaching of the Institute of Education of the University
of Lisbon (ULisboa). The initial teacher education programme at ULisboa
follows a set of principles that include the requirement of solid knowledge (a)
of the subject to be taught, (b) of general topics about education and (c) of
specific didactics. It intends to allow the future teacher to develop the ability
to cultivate a reflective practice. The introduction to professional practice
(within the two years Master Program) is carried throughout the four
semesters offering direct contact of the students with the school system and
the opportunity to examine, reflect and intervene in real school situations. The
competence of the student teacher is shown within the Master programme
through the teaching practice on a supervised content unit in a secondary
school class under the supervision of a teacher of ULisboa and a local in-
service teacher from that school. In cooperation with the local teacher, the
student chooses a teaching unit and implements it in a class. A written report
of the implementation of the teaching unit by the student is produced and
evaluated by a scientific committee. This model of initial teacher education
assumes that the early contact of the student teacher with real pupils, under
real situations in real schools represents a relevant dimension of inquiry and
reflection on professional practice, contributing to integrate students’
pedagogic, didactic and content knowledge.

Theorical Background

Although technology is now widely available and cheaper than ever, the
scarce use of digital technologies in learning activities in the school context
makes clear the resistances that both the education system and the teachers
reveal in changing their teaching practices in daily work (Bras, Miranda, &
Mardco, 2015). A few years ago, the European report about ICT in Education
(European Commission, 2013) analysed the situation in 27 countries.
Although it points to significant improvements achieved in schools’ ICT
infrastructures, there is a set of key conditions still to meet. For example, it is
pointed out that (a) the connectivity in the classrooms in most schools is not
satisfactory, (b) in general the teachers don’t have enough ICT competences
and confidence to support engaging teaching and in-depth learning, and (c)
students’ assessment models need to be reviewed and updated. On the other
hand, even if the teachers’ competences and attitudes towards the use of ICT
in teaching are recurrently recognised as being at the heart of modernization of
classroom practices, much professional training is stil