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ABSTRACT
Emerging technologies, such as virtual worlds, virtual reality, and
augmented reality, may have the potential to facilitate cross-cultural
collaboration between students from schools and universities in
different countries and cultures. Due to the increase in interna-
tionalization in education, the development and implementation of
such technologies is now required. However, as yet, the particular
challenges and future opportunities associated with the use of such
technologies has not been fully investigated. We have conducted
interviews with teachers in Ireland and China, to establish their
perspectives on the use of of emerging technologies, their current
practice, and their future needs and hopes. We found that both
teachers had experience with the use of emerging technologies,
but only the teacher in China was based in a school which imple-
mented such technologies formally, and this was only in recent
years. Novelty was identified as a major reason why students would
be expected to embrace emerging technologies in the future. The
teacher in China also pointed out potential challenges relating to
the availability of high-speed internet in parts of China. We suggest
that future research should investigate the perspectives of teach-
ers in Ireland, China, and other countries, on the use of emerging
technologies for cross-cultural collaboration, in order to develop a
more detailed understanding of the specific needs and challenges
such international digital collaboration will bring about.

CCS CONCEPTS
• Applied computing → Collaborative learning; Interactive
learning environments; • Software and its engineering → Vir-
tual worlds software;
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1 BACKGROUND
In recent years, emerging technologies, such as 3D games, Virtual
Reality (VR), new generation VirtualWorlds (VWs), and Augmented
Reality (AR) are identified as being suitable for a range of educa-
tional contexts [5, 13, 14, 17]. A range of potential benefits are
associated with the use of these emerging technologies in educa-
tion, both in schools and universities. For example, well-designed
video games are recognized to embody many principles which may
facilitate effective learning [10, 14]. Additionally, VR and VWs may
provide a sense of presence to learners, the opportunity to design
flexible, interactive learning environments, collaborative learning,
and may provide learners with optimal feedback [17]. Another po-
tential use of such emerging technologies stems from the fact that
they are generally facilitated via the internet: this may allow the
possibility of increased international collaboration, and VWs are a
recognized tool for distance education [18, 19].

1.1 The virtual cloud campus
Several of the authors of this paper have previously developed a
virtual cloud campus to improve the experience of Chinese interna-
tional students at an Irish university [21] This consists of a gamified
VW developed in Terf ® [2], designed to improve language and
cultural understanding between Chinese and Irish students. The
platform — illustrated in Figures 1 — 4 — was developed through
extensive consultation with groups of Chinese students (including
those already in Ireland, and those preparing to move to Ireland),
to determine what features would be required to meet their specific
needs. The platform provides a context-specific learning environ-
ment with a range of features, including:

• File sharing
• Video and audio chat
• Group and private text chat
• The ability to record sessions and take screenshots
• Bilingual (Chinese and English) learning environment
• Multiple rooms (including a social room, game room, etc.)
• 3D model of the university campus
• Collaborative games (Python applications)
• The ability to save data to an external server

https://doi.org/10.1145/3173519.3173520
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Figure 1: Virtual cloud campus; bilingual context-specific
learning environment

Figure 2: Virtual cloud campus; collaborative cross-cultural
games

1.2 Emerging educational technologies in
secondary education

While the primary aim of the virtual campus described in the pre-
vious section is to improve the experience of Chinese international
students who will attend a university in Ireland, similar software
may be used to facilitate cross-cultural classrooms for remotely
located students to learn together with students from other coun-
tries and cultures. Such online cross-cultural interaction between

Figure 3: Virtual cloud campus; 3D model of university

Figure 4: Virtual cloud campus; social room

groups of children from different cultural backgrounds has many
benefits, including increasing positive intergroup attitudes [4, 20].
It therefore seems plausible that a virtual cloud campus to enable
cross-cultural collaboration between remotely located students in
secondary schools would be extremely valuable. In this paper, we
present the results of interviews with teachers in Ireland and China,
focusing on their current use of emerging technologies in an educa-
tional context, and their views on the future use of such technolo-
gies. Our aim is to present qualitative data from two international
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contexts that may support findings from previous quantitative re-
search on the use and affordances of emerging technologies for
cross-cultural collaboration in education, and to identify poten-
tial issues that must be addressed in the development of emerging
educational technologies.

2 PARTICIPANTS, MATERIALS, AND
METHODS

We conducted two semi-structured interviews: one with a teacher in
China and one with a teacher in Ireland. Interviews were conducted
using a combination of methods: face-to-face meetings, video calls,
and email conversations. Interviews were conducted in January
2017. The emerging technologies discussed in the interviews were
3D games, Virtual Reality (VR), Virtual Worlds (VWs), and Aug-
mented Reality (AR). Questions asked were as follows:

(1) Name?
(2) Gender?
(3) In which school do you currently teach?
(4) What is your teaching subject?
(5) Would you consider it beneficial to collaborate with a teacher

in Ireland/China using new technology?
(6) What experience do you have with using new technologies

in teaching?
(7) Have you ever used virtual worlds in your teaching?
(8) Would you like to do so in future if supported to learn about

virtual worlds?
(9) What age groups are you teaching at the moment?
(10) What technologies are you using with your students?
(11) Have you used new technologies with your students in the

past?
(12) To your knowledge, are your students using 3D games or

3D virtual world games out of school hours?
(13) Do you have experience to show that students play 3D games

or other virtual tools/platforms specifically in order to benefit
from the opportunity to collaborate, either in study at school,
or in their private lives?

(14) When did your school begin using new technologies?
(15) If your school is not using new technologies: do you think

your students would be interested in 3D games/Virtual Real-
ity/Virtual Worlds/Augmented Reality? Please provide de-
tails to support your responses.

(16) Have the students in your school engaged in any kind of
cross-cultural collaborative learning using new technolo-
gies? If so, please describe these activities.

(17) If your school is not using new technologies: would you be
interested in exploring the use of such technologies in the
future?

3 RESULTS
3.1 Interview 1
Tian (pseudonym) teaches Information Technology at a large public
school in China. Her pupils are 12 — 18 years old. She has taught
at this particular school for almost 5 years. She believes it would
be beneficial to collaborate with a teacher in Ireland using emerg-
ing technologies. Tian uses a range of methods and tools in her

classroom, including micro-learning, flipped classrooms and in-
teractive whiteboards. Tian said that teachers in her school have
some experience of using emerging technologies in their teaching.
Her school began implementing such technologies at the end of
2013. For example, large touchscreens are installed in the school,
on which videos can be played to aid teaching. Students can view
and manipulate 3D models of, e.g., the Great Wall of China, his-
torical figures, and biological structures, either on the screens or
on personal tablets (provided by the school). However, students in
the school currently do not interact with these 3D models using an
avatar (i.e. immersed in a VW), but solely by interacting with mod-
els on touch screens. Tian would like to learn new skills regarding
the operation of emerging technologies if technology and training
were provided. But she has concerns concerning the potentially
prohibitive cost of such technologies, and the requirement for high-
speed internet, which is not commonly available in schools in parts
of China. While Tian said that she does not know if her students
used 3D games or VWs/VR out of school hours, she believes that
they would be interested in using 3D games, VR, VWs, and AR;
when asked to explain why, she said that her students would have
strong curiosity about new things. Tian added that, while her school
has a regular student exchange program with schools in the USA
and Britain, there is no collaboration using VWs or other emerging
technologies. However, as an Information Technology teacher, she
expects to have more opportunities to collaborate with teachers
from different cultures using such technologies, and is interested in
researching advanced technologies and exchanging knowledge and
experience with teachers from other countries. Tian believes that
the adoption of new technologies in teaching will be important to
keep up with the development of modern society.

3.2 Interview 2
Sean (pseudonym) has over 10 years teaching experience in Sci-
ence and Mathematics. He currently works in an all-boys secondary
school in Ireland, where he teaches Biology, Physics, and Chemistry.
His students are 12 — 18 years old. Sean would like to collaborate
with a teacher in China using emerging technologies, especially
with younger students, who have a more flexible curriculum. Sean
is personally very interesting in emerging technologies, and has
previously collaborated with researchers and designers to develop
3D VWs. Sean said that he has moderate experience of using VWs
and 3D games in teaching, but not primarily in a classroom set-
ting. He suggested that this was due to a lack of such technology
being available in schools. However, he expressed a desire to use
VWs for teaching in the classroom in the future. For example, he
views the ability to build 3D models of subject matter as a way of
enhancing the experience of visual learners. Sean’s pupils do use
emerging technologies out of school hours; specifically, he noted
that some pupils use AR applications (such as Pokémon GO [15],
a popular AR game) on smart phones. But he believes that these
students view these applications solely as games, and do not con-
sider the fact that they are examples of, e.g., in the case of Pokémon
GO, AR. According to Sean, emerging technologies are not widely
used in the school. While he recognizes that some teachers may
occasionally use such technologies, there is no school-level policy
to implement their use. However, Sean said that he believed that
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3D games, VR, VWs, and AR would all be engaging for students.
Interestingly, he based this statement on his belief that students are
often engaged when there is a change in instruction style. While
Sean has no experience of cross-cultural collaborative learning dur-
ing his time in the school, he reported that there was previously
a Chinese language learning program in the school. Sean believes
that emerging technologies have unlimited potential. He stressed
that such technologies would present an optimal way of engaging
pupils who have a visual learning style, and those who are less
motivated to learn via traditional methods.

4 DISCUSSION
Both teachers have used emerging technologies, and would like to
use them more in the future, including to collaborate with teachers
and students in different countries for cross-cultural learning. Both
note that training and technology needs to be supplied to facilitate
this. While the school in China has taken steps to formally intro-
duce emerging technologies, the teacher in Ireland noted that there
was as yet no policy to do so in his school. Yet both teachers believe
that their students would embrace such technologies. Both teachers
cited the novelty of such technologies as the main reason why they
believed students would welcome them; this is particularly interest-
ing, as such technologies have been widely available for a relatively
long time (e.g., Second Life, a popular VW, had over 6 million users
in 2007 [6]). One teacher — in Ireland — noted the potential for
emerging technologies to facilitate learning for students with dif-
ferent learning styles. It is interesting to note that, while the school
in China currently uses more emerging technologies than the one
in Ireland, the Chinese teacher worries that the lack of high-speed
internet in parts of China would be a challenge to the introduction
of such technologies in future (this teacher is based at a school in a
major city). While China does have a National Broadband Plan, the
plan’s potential effectiveness remains uncertain, in part due to its
over-reliance on state-owned carriers, political involvement, and
concerns about the implementation of governmental policies in the
country [12].

One teacher (in Ireland) suggested that emerging technologies
may be particularly effective for students who are unwilling to learn
or who have visual learning styles. The effectiveness of learning
styles-based instruction — i.e., based on the idea that different peo-
ple prefer to process information in different ways, such as primarily
visual or primarily kinesthetic — is called into question by recent
research [8]. However, taken alongside the teacher’s remark that
emerging technologies may also benefit children who are unwilling
to learn, we can identify a broader point: emerging technologies
may embody a range of features that traditional approaches to
education do not, and which may provide more effective learn-
ing for certain students. Several authors have identified specific
requirements of effective learning environments for various kinds
of students, which may be facilitated by the emerging technologies
discussed in this paper. For example, twice exceptional students —
i.e., intellectually gifted students who also have one or more learn-
ing difficulties, such as dyslexia — may benefit from engaging in
contextualized, real-world problems via simulation tools [16]. In
addition, virtual reality can provide a safe environment in which
people with autism spectrum disorder can learn social and life skills

[9]. Emerging technologies can therefore also facilitate inclusive
learning and collaboration, not just across cultures, but also across
the abilities and specific needs of students with disabilities.

Finally, as suggested by one teacher (in China), we note that
the rapid development of emerging educational technologies may
mean that research and development in this field occurs quickly.
While the interviews reported here did not involve much discussion
of augmented reality or mixed reality, these are rapidly emerging
technologies which may have an increasingly important role to
play in educational contexts. Augmented reality and mixed reality
do not provide a virtual environment (as in a virtual world), but
rather add an additional layer of visualization to the real world. This
may be particularly effective in providing contextualized learning
environments, since the context in which the learning material is
provided is simply an enhanced version of some real-world context.
Based on previous research by several authors of this paper [11, 22],
we intend to explore the possibility of augmented and mixed reality
for cross-cultural collaboration in education in our future work.

5 CONCLUSIONS AND FUTUREWORK
This paper provides qualitative data from teachers in Ireland and
China on the potential challenges faced in the introduction of emerg-
ing technologies — in particular, virtual worlds — for cross-cultural
collaborative learning in secondary schools. By conducting in-depth
interviews with teachers who use — or would like to use — such
technologies, we identify specific challenges and opportunities.
However, it is important to remember that the results presented
here are from only two teachers. Ultimately, this work should be
used as a pilot study to inform the development of a questionnaire,
which could then be administered to a large sample of teachers
in Ireland and China. It is important that the development of vir-
tual worlds and other emerging educational technologies for use
in an international context is based on the needs of users, which,
crucially, may differ in different cultures and educational contexts;
and a questionnaire based on the results of the interviews reported
here could therefore help to inform the development of such future
software. In future work we aim to develop and distribute such a
questionnaire.

Additionally, while the interviews conducted here focusedmainly
on the use of online virtual worlds accessed through a computer,
recent developments in virtual reality and augmented reality should
also be taken into account in future work. The use of virtual reality
headsets in both research and education is likely to become more
widespread as technology becomes more affordable and easier to
use[7], and platforms such as Google Daydream[1] and Windows
Mixed Reality[3] may increase the availability of virtual and aug-
mented reality to schools for similar reasons. Any future investi-
gation of these issues should take account of these recent develop-
ments, in order to determine teachers’ preferences and needs in the
context of state of the art approaches to virtual and mixed reality.
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