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Abstract
Several studies have found that virtual exchange (VE) has a positive impact on intercultural effectiveness
(IE) development. However, few VE studies have measured and unpacked perceived learning gains from
VE in this area using data from multiple VEs and mixed-methods approaches. In this study, we explored
the impact of VE on perceived IE development among pre-service teachers in two exchanges. Using
k-means cluster analysis of reported gains in IE, we identified three groups of students who reported
high-medium-low IE gains. Cluster analysis informed our qualitative analysis of students’ reflections
on VE. Having analysed data from 486 diary entries at four successive time measurements, we identified
three factors critical to students’ perceived IE development: students’ ability to overcome challenges during
VE, level of engagement with their partners, and engagement with cultural difference. These findings shed
light on what experiences in VE influence participants’ perceptions of their intercultural learning. The
study provides recommendations for the design of online collaborative learning programmes, such as
VE, that might help address students’ diverse needs.
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1. Introduction
Schools in most parts of the globe serve populations of students who are culturally or linguistically
diverse. At the same time, research suggests that current and prospective teachers often do not feel
confident about teaching to a multicultural classroom (Krulatz, Steen-Olsen & Torgersen, 2018).
Some pre-service teachers also seem to lack knowledge and understanding of their own cultural
background and may not see cultural differences between themselves and their students (Çiftçi &
Savaş, 2018). At the policy level, preparing teachers to work across cultures is also recognised as an
important issue. A number of recent European policy briefs have flagged that the teaching
population remains largely homogenous and feels not well enough prepared to teach in increas-
ingly diverse classrooms or about the growing diversity in society (e.g. Siarova & Tudjman, 2018).
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One potential way to raise awareness and understanding of cultural diversity among pre-
service teachers is virtual exchange (VE), a method of engaging students in online intercultural
collaboration projects with partner classes within their programmes of study (Rets, Rienties &
Lewis, 2020; Rienties & Rets, 2022). In a VE, pre-service teachers do not need to travel abroad
to participate and interact with a different culture. They can discuss issues related to their curricula
with their VE partners from a different country and collaborate with them online to create educa-
tional materials and activities.

It is widely argued that participation in VE constitutes a positive learning experience (Çiftçi &
Savaş, 2018; Lewis, Rienties & Rets, 2023). Most studies have examined different benefits of VE for
learning, including the development of competences related to intercultural learning, such as
intercultural effectiveness (IE) (Avgousti, 2018). However, there is a lack of research that has
explored whether the effects of VE on intercultural learning when conducted with pre-service
teachers are positive for all learners as reported by participants, and what experiences in VE lead
participants to report higher or lower IE gains.

To this end, we first explored the impact of VE on the perceived development of IE among 55
participating pre-service teachers in two different VEs using the IE scale (Portalla & Chen, 2010).
A particular new contribution of this study is the adoption of the sequential mixed-methods research
design, whereby the calculation of IE gain was used to cluster and implement the qualitative analysis of
participants’ lived experiences in VE. We analysed 486 diary entries from 27 participants and
contrasted participants’ experiences with VE at varying levels of reported IE gains.

2. Literature review
2.1 Competence development and intercultural learning in VE

A number of studies demonstrate the benefits of VE for participants’ intercultural growth (Çiftçi &
Savaş, 2018; European Commission, 2017). Such benefits include awareness of heterogeneity in both
their own and their VE partners’ culture, increased knowledge, awareness, and interest towards
other cultural perspectives, as well as the acquisition of strategies for successful intercultural commu-
nication (Dugartsyrenova & Sardegna, 2019; Godwin-Jones, 2019). The aspects of intercultural
learning particularly highlighted by VE research include knowledge about one’s own and others’
culture (Avgousti, 2018), and a positive change of perspective on VE partners’ culture (Çiftçi &
Savaş, 2018). As VE participants are encouraged to gather information about their VE partners’
sociocultural context, it helps them avoid stereotyping and attributing individual behaviours to
cultural characteristics (Flowers, Kelsen & Cvitkovic, 2019). Intercultural development in VE is facil-
itated by the fact that VE participants are not merely assigned to international peers but are asked to
collaborate with them on shared tasks. To be able to work together they need to understand their VE
partners, and to be understood (O’Dowd, Sauro & Spector-Cohen, 2020).

Despite the demonstrated benefits of VE, several research studies have provided emerging
findings that the process of competence development among VE participants is variable, and
not all participants report a similar level of learning gains at the end of a VE (Rienties, Lewis,
O’Dowd, Rets & Rogaten, 2022; Schenker, 2012). Schenker (2012) showed no significant effects
of VE on participants’ self-assessment of their intercultural learning in a semester-long American–
German VE. It was hypothesised that participants’ high initial self-assessment prevented them
from reporting substantial learning gains. Rienties et al. (2022) investigated the development
of technological and foreign language competences reported by over 600 participants in
23 VEs. Their study showed that VE does not generate learning by osmosis. Participants in
the study’s experimental condition (VE) did not have significantly higher competence growth
relative to the control condition (no VE, continuation of normal classes).

In light of the evidence that not all participants benefit from VE to a similar extent, it is
important to explore the factors and experiences that may facilitate or hinder learning success
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in VE. However, the number of studies that address this topic remains limited, and the few
previous large-scale VE projects (e.g. INTENT, EVOLVE) did not aim to explore competence
development in VE among pre-service teachers.

Among the few VE studies that addressed this topic is that of Lee and Park (2017), who found
there was a relationship between the successful collaboration of VE participants and the devel-
opment of their knowledge base and competences. Their study showed that participants’ self-
efficacy, VE infrastructure (e.g. sound quality), and quality of VE activities (the degree to which
students actively interacted with VE partners and solved problems together successfully) had a
significant effect on participants’ reported intercultural development.

Sevilla-Pavón (2019) used a post-test questionnaire and focus group interviews to investigate
the difference in participants’ perceived intercultural learning in a VE conducted in participants’
mother tongue versus a VE carried out in English as a lingua franca. The author found that the
mean score values for intercultural learning were considerably higher in the VE carried out in
lingua franca. An explanation for this difference provided by the author from the qualitative
data analysis was that students reported similarities between their home culture and the culture
of their VE partners, which might have had a positive effect on their perceived cultural learning.
The minimisation of cultural difference is a stage of intercultural development put forward by
Bennett (1986), followed by acceptance of the cultural difference, adaptation or development of
empathy towards them, and integration or referring to this difference as an essential and joyful
aspect of life.

Another factor that has been reported to affect intercultural learning in VE besides participants’
self-efficacy, the quality of VE activities, and engagement with cultural difference concerns the
moments of communication breakdown in VE. Failures of understanding that can happen
in a VE cause participants to “notice” linguistic features and behavioural patterns that occur during
collaboration. VE participants start adjusting their behaviour to overcome the lack of understanding
and “negotiate meaning” with their partners. This process of “noticing” and “negotiating” may
enhance participants’ intercultural growth (Helm & Guth, 2016; Vinagre, 2016a, 2016b).

2.2 Intercultural effectiveness (IE)

Terms used to describe intercultural learning include intercultural communication competence
(ICC) and IE (Bradford, Allen & Beisser, 2000). Deardorff and Arasaratnam-Smith (2017) found
that these two terms are often used interchangeably in the research literature. In this study,
following Özdemir (2017), IE represents a dimension of ICC and is defined as “the use of verbal
and nonverbal communicative behaviours, which helps individuals to interact interculturally by
means of suitable and effective actions” (p. 513).

A widely validated scale (e.g. Baroni et al., 2019; Özdemir, 2017) for assessing IE is the
instrument developed by Portalla and Chen (2010). Our study focused specifically on IE for
two reasons. First, IE is particularly suited to a context where what is at stake is not the capacity
of individuals to adjust to living in a host culture, but the ability of remote collaborators to
communicate successfully across cultural boundaries (Özdemir, 2017). Second, IE refers to the
behavioural facets of ICC (Portalla & Chen, 2010), which is in line with the aims of this
study – to analyse participants’ reported behaviours and identify the critical experiences in their
intercultural learning as part of VE.

With these aims and motivations in mind, we consider the following research questions in
this study:

1. What proportion of pre-service teachers overall report growth in IE over time in a VE?
2. How does the (perceived) development of IE among pre-service teachers relate to their

views on VE and their experiences of intercultural communication?
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3. Methods
3.1 Setting and participants

In this mixed-methods study, we analysed the data from two VEs involving 55 pre-service teachers.
These VEs were carried out in 2017/2018 as part of the Evaluating and Upscaling Telecollaborative
Teacher Education (EVALUATE) project, which was managed by an international group of
researchers and public authorities (Baroni et al., 2019). The use of the two VEs in this study was
a means of assessing whether the patterns in the findings were consistent and could be considered
to have a level of generalisability (Robinson, 2014). Ethics approval for this study was provided by
the Human Research Ethics Committee of the Open University, UK, HREC-2655/Rogaten.

VE1 was carried out over three months, in Portuguese as the working language. VE1 partic-
ipants were seven Portuguese and five Brazilian graduate-level pre-service teachers studying
special needs education, most of whom were in part-time employment. The main tasks VE1
participants had to complete were as follows: (1) preparing individual introduction videos of
one another for their VE partners, which they posted on Moodle; (2) exploring the selected educa-
tional topic in the context of the two countries; and (3) collaboratively preparing a presentation.

VE2 was carried out over six weeks, in English as the working language. It was a larger imple-
mentation relative to VE1 in terms of the number of participants. Thirty-six second-year under-
graduate Spanish and seven Swedish students studying to become primary school teachers took
part in VE2. The three tasks for VE2 were sequenced in a similar way to those of VE1: (1)
exchanging information and resources within their classroom-based programme; (2) comparing
and analysing cultural practices; and (3) preparing a joint lesson plan.

3.2 Instruments

We used the 20-item IE instrument by Portalla and Chen (2010), which we implemented at the
beginning and end of each VE (i.e. pre-post design). In addition to the questionnaire before and
after the VE, participants also completed an online learner diary at four stages during the VE, with
prompts focusing on their online collaboration experience and its relationship to their IE devel-
opment (for the diary prompts, please see the supplementary material).

3.3 Procedure and data analysis

RQ1 was concerned with identifying how many participants in two VEs overall report growth in
IE over time. For the purposes of this study, we used the composite construct of the employed IE
instrument (Portalla & Chen, 2010). The Cronbach’s alphas for the overall construct at pre- and
post-test were α = .88 and α = .89 respectively. To address RQ1, we first calculated the total IE
gain in SPSS Version 24 using the scores from the pre- and post-test IE questionnaire for the 55
participants across VE1 and VE2. Our paired samples t-test showed there was a significant
difference in the scores for pre-test IE (M= 3.6, SD = .58) and post-test IE (M= 3.74, SD =
.54), t(54) = −2.49, p = .02, d = .3, for the two VEs (for a more detailed analysis of the pre-
and post-test scores, please see the report from the EVALUATE project; Baroni et al., 2019).

In line with Rets et al. (2020), to ensure that a representative sample was selected for further
qualitative analysis, k-means cluster analysis was applied. As we were interested in the effect of
perceived IE gain on participants’ views on VE and their experiences with intercultural commu-
nication, we applied the cluster analysis to the larger sample to divide all 55 participants into
clusters based on their IE gain. We tried a range of cluster solutions (i.e. 2-3-4-5 clusters),
and a three-cluster solution, validated by a one-way ANOVA, provided the best fit with
meaningful clusters, F(2, 52)= 13.45, p = .00, n2= 0.34.

The resulting clusters are indicated in Table 1. All participants in cluster 3 made negative
perceived IE gains.
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RQ2 was concerned with the experiences reported by pre-service teachers that influenced their
perceived IE gain. To address RQ2, a sample quota based on cluster and number of VE partic-
ipants was used to select the learner diaries completed at all four different stages of the VE for
qualitative analysis. We selected participants for whom there were no missing data in any of the
diary entries, and whose diary entries were more extensive (Dooly & Vinagre, 2022).

We ensured an equal number of participants in each of the three respective clusters (Rets et al.,
2020). As the pre-service teachers who reported high and medium IE gains outnumbered the pre-
service teachers who reported low gains, all identified participants with low IE gains (n = 9) were
included in the analysis. Thus, the learner diaries of 27 participants were selected, and each
resulting cluster contained nine participants (33%).

The qualitative diary entries of the selected participants in the three clusters were analysed
inductively in NVivo 11, using thematic analysis (Braun & Clarke, 2006), with 486 entries
analysed in total (22,205 words). The analysis aimed to identify potential relationships between
participants’ reported IE gains, their views on the VE, and their experiences with intercultural
communication during the VE. The unit of analysis in our coding system was one entry (one full
response to a question in the diary, 30 words in length on average), and the entries could be given
multiple codes. Altogether, our thematic analysis identified 235 codes that were divided into six
larger themes (see Table 2).

4. Results
4.1 RQ1: What proportion of pre-service teachers overall report growth in IE over time in a VE?

Across VE1 and VE2, most participants (70%) reported a positive perceived IE gain, while several
participants (30%) made no or negative perceived IE gain over the course of the VE. Similar
positive IE gains scores were reported across the wider EVALUATE project (Baroni et al.,
2019), indicating the representativeness of the two selected VEs from a quantitative perspective.
Figure 1 illustrates the scatterplot of pre-test IE and IE growth using the k-means cluster analysis.

In Figure 1, cluster 1 with high perceived IE gains is coloured in blue, cluster 2 with medium
perceived gains, in green, and cluster 3 with low perceived gains, in red. The low IE gain cluster
had the fewest number of participants, which further supports the finding on the number of
participants who have reported positive gains. Although on average most VE participants reported
IE growth, as indicated in Figure 1 not all participants benefited equally from the VE. There was a
substantial variation in terms of growth in IE between the clusters, which indicates a non-
universal and non-linear development in participants’ IE skills. This result highlights the impor-
tance of exploring the lived experiences of the VE participants, as will be done in the following
section.

4.2 RQ2: How does the (perceived) development of IE among pre-service teachers relate to
their views on VE and their experiences of intercultural communication?

The heatmap in Figure 2 illustrates the frequency of contributions of different clusters to each
theme. The intensity of colour in the heatmap represents the saliency of the theme with a specific

Table 1. Average intercultural effectiveness (IE) gain by cluster

Cluster Number of virtual exchange participants Average IE gain

Cluster 1: High IE gain 27.27%, n= 15 0.61 (min 0.4, max 1)

Cluster 2: Medium IE gain 56.36%, n = 31 0.11 (min −0.2, max 0.5)

Cluster 3: Low IE gain 16.36%, n = 9 −0.53 (min −1.11, max −0.3)
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cluster (Murphy, 2020). As can be seen from the heatmap, all themes, with the exception of
Breakthroughs, had contributions from all clusters. At the same time, some themes
(Expectation of VE – cultural learning and Positive about VE) had largely similar frequency
and kinds of contributions among the three clusters, whereas other themes (Negative about
VE, Challenges, Positive about VE partners) were more salient with a certain cluster. Thus, we
next present our results by theme and highlight how the different clusters contributed to each
of them.

4.2.1 Expectation of VE – cultural learning
Two questions in diary 1 (D1Q1 and D1Q3) prompted participants to reflect (a) on their past
experience of working cross-culturally using online technologies and (b) on their expectations
of VE. Our analysis showed that many participants (64%) across the clusters stated they had
had no prior experience of using online tools to communicate with people in other countries.
None of the remaining participants who reported they had such experience stated that they used
intercultural communication for their studies or in professional contexts. This might explain why
the expectation of most participants elicited in diary 1 was to learn about a new culture in the
course of the VE.

Table 2. Summary and definition of the themes elicited in this study

Theme Definition of theme

Expectation of virtual exchange
(VE) – cultural learning
(28% codes, n= 65)

Statements that were collected in diary 1 and concerned (a) participants’
reflections on their past experiences of working cross-culturally using online
technologies, and (b) expectations of the kind of cultural learning they might
gain from the VE.

Positive about VE
(32% codes, n= 75)

Statements with positive feelings participants had about VE, such as
– the extent to which participants wanted to continue being involved in
intercultural communication in the future, or taking part in a similar VE

– the kinds of elements participants stated they had learned in a VE
(everyday aspects of their partners’ culture, further exploration of their
home culture, further exploration of VE partners’ educational systems).

Negative about VE
(12%, n= 29)

Statements with negative feelings participants had about VE, such as
– stating that they have not learned as much from the VE as they had
expected to

– stating that they did not develop skills of effective intercultural
communication.

Challenges
(18%, n= 25)

Statements about the difficulties participants experienced with intercultural
communication and/or with the VE that they could not overcome, such as
– language and communication problems, anxieties
– difficulty in understanding the assignment
– working in very different time zones from their VE partners
– difficulties with the group dynamics.

Breakthroughs
(4%, n= 9)

Statements related to how participants overcame a challenge they faced in
the course of the VE and reflection on the specific strategies that helped
them (e.g. using simple language, visual modes of communication,
synchronous communication tools, help seeking).

Positive about VE partners
(6% codes, n= 15)

Statements that contained praise of the VE partners, particularly the extent
to which the VE partners were committed to the project, as well as
statements on engagement with cultural difference – the extent to which
participants either minimised the difference between themselves and their
VE partners or tended to comment on the cultural difference with them.
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P_178: I have never shared messages with people from other cultures. Perhaps as a one off on
Facebook, but nothing strictly formal like this learning experience. (D1Q1, male, Spain, VE2,
cluster 1)

P_254: I hope to learn about new cultures, their customs, and what other people the same age
as me or not of a similar age like doing. (D1Q3, female, Spain, VE2, cluster 3)

Interestingly, since all participants were pre-service teachers, one would expect that in response to
D1Q3 (“What do you hope to achieve or learn from this VE?”) they would also mention exploring
different perspectives on education or aspects of their future professional routine as part of their
learning. We found that only 28% of participants stated such expectations, and they all came from
VE1, where most participants were in part-time employment. The other participants started
reflecting on their VE partners’ educational systems only in the later stages of the project.

4.2.2 Positive about VE
Questions in each of diaries 2–4 prompted participants to reflect on the kind of experiences they
were having with VE, and the extent to which these experiences led to learning about their
partners’ culture. Our analysis showed that cluster 1 participants with high perceived IE gain
contributed the most to the theme Positive about VE among the three clusters and expressed more
readiness than other clusters to continue being involved in intercultural communication in the
future. They stressed that VE made them more autonomous as intercultural communicators
and stimulated their curiosity to explore further the culture of their VE partners beyond the VE.

Figure 1. Scatterplot with three clusters for VE1 and VE2
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P_132: It’s the first time that I do something with foreign partners and this contributed in a
significant way to my personal and professional journey. Today I feel more comfortable in
sharing my knowledge and also my own doubts with my Portuguese colleagues. In addition, I
start wondering about going to Portugal and having the opportunity to learn more with
colleagues/professors from there. (D4Q7, female, Brazil, VE1, cluster 1)

Additionally, participants in cluster 1 talked more often than other clusters about the possi-
bility of taking part in a similar VE and/or organising VE for their students in the future, as
they felt VE contributed to their professional growth and might be beneficial to their own
students.

P_178: Yes, as a future teacher I would like my students to have an experience like this with
partners the same age as them from a country that doesn’t speak Spanish [their mother
tongue]. (D4Q5, male, Spain, VE2, cluster 1)

At the same time, our analysis further showed that although the other two clusters – clusters 2 and
3 with medium and low perceived IE gains – talked more neutrally about VE than cluster 1, they
were not entirely negative about it. There was an overall perception among participants that inter-
cultural communication can be a valuable experience, specifically because it generates new
knowledge, and that VE can facilitate this experience. Participants like 759 and 96 highlighted

Figure 2. Heatmap illustrating the frequency of contribution of the three clusters (N= 27) to each theme
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the collaborative nature of VE and how it facilitates acquiring “first-hand” knowledge about other
cultures without leaving one’s country of residence.

P_759: I learnt that if you don’t do activities like this, there are things that you just don’t
understand. And that by doing projects like this, you gain a lot of insight into other cultures,
but more importantly into your own culture too. (D2Q3, female, Spain, VE2, cluster 3)

P_96: The whole experience was positive even if we take into consideration the difficulties felt
as negative. I took this telecollaboration as an opportunity to improve my knowledge from a
humane and professional perspective. (D4Q9, female, Spain, VE2, cluster 2)

Among the new and interesting things that participants across the clusters talked about in terms of
their cultural learning were everyday aspects of the culture of their VE partners (e.g. traditions,
holidays, daily routine).

P_266: I honestly think that their culture is very different from our culture. They “study” a lot
more than we do, the pace of life there is different, and their meals are also at different times.
In other words, their day-to-day life is different. This is one of the things that I learned, or
rather, noticed myself. (D3Q3, male, Spain, VE2, cluster 3)

Furthermore, all three clusters commented that they not only got to know the “other” culture
during the VE but also further explored their home culture as well, with this idea being most
salient with cluster 2.

P_49: Even though I’m from Leon, I learned more about the history and culture of my city,
thanks to the presentation that we gave and our partners’ presentations. (D2Q1, female,
Spain, VE2, cluster 2)

P_156: I live in La Rioja [home region in Spain] and this project has allowed me to learn a lot
more about Leon [university town in Spain]. (D2Q1, female, Spain, VE2, cluster 2)

P_254: I learned to appreciate aspects of my culture that I didn’t appreciate before. (D2Q3,
female, Spain, VE2, cluster 3).

As mentioned earlier, in the later stages of the project some participants from each of the clusters
started reflecting on their VE partners’ educational systems when talking about their cultural
learning (specifically in response to D3Q3: “Have you learned anything about your own or your
partners’ culture that you didn’t expect?”). For example, participants compared and contrasted
teachers’ use of technology in class, class organisational techniques, average teaching workload,
and teachers’ social status in the two countries.

P_604: One of the differences that I noticed is that the Swedish students don’t place as much
importance on new technology, because they were born into a society that is closely linked to
technology, and so they use it every day in school. On the other hand, the students from Leon
(and I’d go so far as to say Spanish students in general) place more emphasis on the impor-
tance of technology, because the Spanish teaching culture is more traditionalist, and, so, they
aim to develop this further. We found a number of similarities, like the fact that both sides
think that teaching values to students is key to a good education and even helps tackle
bullying, among other things. (D3Q3, male, Spain, VE2, cluster 3)
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4.2.3 Negative about VE
The theme Negative about VE was salient with cluster 3 participants. Nine participants in cluster 3
with low perceived IE gain tended to feel less comfortable interacting with their VE partners or
participating in the VE. As mentioned previously, their comments were not entirely negative
about the VE, and they commented on some aspects of cultural learning, such as learning
“new things” about the culture of their VE partners within the theme Positive about VE. They
also displayed an awareness that participating in intercultural communication can be a positive
experience. However, in the theme Negative about VE cluster 3 participants emphasised that they
could not learn as much from the VE as they had expected to. They specifically referred to failing
to develop skills of effective intercultural communication. They also mentioned that the VE was
too short to learn extensively, or they thought a similar VE would not be useful in their future
teaching practice. To exemplify, a comparative text search query in NVivo 11 for the word “learn”
between clusters 1 and 3 revealed that cluster 1 often used “learn” with such elements as “lot”,
“improved”, “how to”. In contrast, negation was often featured in the diaries of cluster 3 partic-
ipants when they talked about their learning. This point is illustrated in Figures 3 and 4 in the
supplementary material.

4.2.4 Challenges and breakthroughs
Diaries 2–4 also prompted into the reasons behind the kind of experiences with VE participants
were reporting. Naturally, the “real-life” experience of online communication and collaboration
meant that participants had to face some challenges. However, our analysis showed that the three
clusters provided a different narrative of the faced challenges.

Most challenges reported by cluster 1 concerned language and communication problems: the
participants either felt anxiety at expressing themselves in an intercultural setting, or they had
difficulty understanding their VE partners, and/or difficulty in understanding the assignment.
The nine participants in cluster 1 talked about these challenges in a positive light, such as not
getting discouraged by the things they do not know in a VE and “continuing sharing experiences
and learning from each other’s cultures” (P_22). In our analysis we labelled this narrative as
Breakthroughs, as in their diaries, cluster 1 participants often reflected on how they managed
to get over and/or overcome the anxieties or lack of skills they felt they initially had and pointed
to specific strategies that helped them. Among the frequent words used within this theme were “at
first”, “difficult”, “however”, “different”, “in the end”, “solve”, “learn”. Examples of the coping
strategies featured in cluster 1 diaries included that of creating a shared Google table with the
aims they wanted to achieve in a VE (P_178), asking their home partners to record them to help
reduce an anxiety of “sitting in front of a camera and speaking in a foreign language” (P_22), and
exchanging WhatsApp numbers to send files that were too heavy to upload online and enable
continuity of communication (P_132). Participants in cluster 1 emphasized that the key to solving
the difficulties they faced was collaboration, as it was mostly through the help of their partners and
through negotiation that they were able to solve those difficulties.

P_178: One of the problems that we faced was having to explain things in a simple and clear
way because we tended to presume that they would understand. By going into detail and
thinking of a different way to explain it, we were able to convey everything that came up
during the exchange. (D4Q8, male, Spain, VE2, cluster 1)

P_369: It has had a rather odd effect and, thanks to this project, I now dare to express myself
naturally and without being nervous. (D4Q7, male, Spain, VE2, cluster 1)

Most of the difficulties reported by cluster 2 also concerned challenges with communication that
occurred due to the language barrier. Two out of nine participants in cluster 2 commented on the
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challenge of working in very different time zones from their VE partners. Cluster 2 participants
also talked about difficulties with the group dynamics when they did not coordinate their actions
to accomplish the task or did not negotiate the differences within the team.

P_156: In my opinion, it is difficult to design tasks with so many group members, because
there are varying opinions, and it is more difficult to come to an agreement. (D4Q6, female,
Spain, VE2, cluster 2)

Despite commonalities with some of the challenges faced by cluster 1 participants, cluster 2 talked
more about the challenges they faced during the VE and which they did not necessarily overcome,
in contrast to cluster 1. They referred to these unresolved challenges as learning experiences that
they might avoid in the future.

P_49: I found it easy to exchange information but keeping the relationship going was more
difficult. One way of improving interaction would be to connect to the project every day,
something that many of my partners did not do. (D3Q1, female, Spain, VE2, cluster 2)

Although cluster 1 held a positive view of the challenges faced and cluster 2 remained neutral but
framed them as learning experiences, cluster 3 talked more often about the challenges they
encountered in the VE in general, as compared to the other clusters, and more specifically about
the frustration they could not overcome during the VE. The frequent reference to unresolved
challenges was particularly prevalent among participants with the lowest perceived IE gain.

P_45: It [the VE] rather felt like it was something we had to do and not something we should
do together as a team. It felt enforced. The second aspect was the waiting. It felt like we did
not have the same deadlines which caused irritation and much waiting. (D4Q2, female,
Sweden, VE2, cluster 3)

4.2.5 Positive about VE partners
We found that the relationship with VE partners was an important factor in shaping the experi-
ences participants had with facing challenges in the VE, and the reflection on this relationship was
prompted by several questions in the diaries (e.g. D2Q3: “What are your initial impressions of
your virtual partners?”; D3Q1: “How do you feel about the interactions with your virtual partners
so far?”).

Our analysis showed that participants in clusters 1 and 2 talked mostly positively about their
VE partners. The aspects that participants seemed to have appreciated the most was that their VE
partners were motivated to take part in VE and took it seriously – they were “hardworking and
conscious in what they were doing” (P_307, cluster 2). They frequently commented on their VE
partners being committed to preparing thoroughly for their online sessions and being open to
sharing information about their culture. In contrast, participants in cluster 3 talked mainly about
the lack of engagement from their VE partners.

P_722: I sometimes got the feeling that the group we collaborated with weren’t as ambitious
as my group and that caused some frustration at some points. (D4Q9, female, Sweden, VE2,
cluster 3)

P_254: The main challenge we faced was not being able to work on the topic we had chosen
because it wasn’t a good topic for them since not everyone celebrates Christmas. (D4Q1,
female, Spain, VE2, cluster 3)
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Furthermore, when reflecting on VE partners, we found that the three clusters talked differently
about engagement with cultural difference. Clusters 1 and 2 talked frequently either about no
difference between them and their VE peers or they minimised this difference in their comments,
showing awareness of the cultural difference but not scrutinising them.

P_400: There is always some sort of prior cultural stereotype, which may have some truth in
it or not. We didn’t notice any this time, so it is not something we discussed. (D2Q1, female,
Spain, VE2, cluster 1)

P_307: “Small world” could be the summary because no matter how far you are or how
different you think we are to each other, at the end, despite the differences, we all are people
and we behave similar, we have the same needs and objectives. (D4Q8, female, Spain, VE2,
cluster 2)

On the contrary, participants in cluster 3 tended to contrast the two cultural contexts and talk
more often about the cultural difference. Many of their comments feature a positive appraisal
of these differences.

P_266: I learned that we are different. They have a culture that is different to ours, it is neither
better nor worse. (D2Q3, female, Portugal, VE1, cluster 3)

P_398: My own perspective about the world is that we have different ways of living and
thinking, and that our country has good ideas as much as the others have as well.
(D4Q8, female, Brazil, VE1, cluster 3)

P_722: It was interesting and challenging to collaborate with people from a different country,
as they seem to have different ways of thinking and working than us – so, we had to adjust
ourselves to them in some ways. (D4Q1, female, Sweden, VE2, cluster 3)

5. Discussion
Although a growing body of literature reports a positive impact of VE on IE (Avgousti, 2018;
Dugartsyrenova & Sardegna, 2019; Godwin-Jones, 2019), most of these studies have relied on
qualitative approaches alone. Emerging evidence from recent studies suggests that not all students
benefit equally from VE (Rets et al., 2020; Rienties et al., 2022). However, the number of studies
that investigate the reasons for this, particularly in relation to intercultural learning, is very
limited.

In this study, we aimed to fill this gap by adopting a robust mixed-methods design. RQ1 was
concerned with identifying how many participants overall reported growth in IE over the course
of the VE. To answer RQ1, we first calculated the IE gain based on the widely validated instrument
of Portalla and Chen (2010), followed by the k-means cluster analysis. This allowed us to explore
which groups of learners reported growth in IE over time across two VEs (VE1 Portugal – Brazil,
VE2 Spain – Sweden), and which learners did not. We found that most students (70%) saw their
participation in the VE as a positive intercultural learning experience. This result supports several
VE studies (Çiftçi & Savaş, 2018; European Commission, 2017; Vinagre, 2016a, 2016b) that found
that VE can encourage IE. Nonetheless, as highlighted by Figures 1 and 3, as well as by our cluster
analysis, some participants in cluster 2 and particularly participants in cluster 3 had negative VE
experiences. Although there is a substantial gap in quantifying VE learning gains (Golonka,
Bowles, Frank, Richardson & Freynik, 2014), the emerging research evidence has signalled the
variability of competence development among VE participants (Rienties et al., 2022; Schenker,
2012). Our study corroborated this evidence in relation to intercultural learning. It showed that
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some students believe they have benefited from VE more than others, and the kind of collabo-
ration that takes place in VE does not induce all students to report high IE gains.

The results of the quantitative analysis performed in responding to RQ1 encouraged us to
explore how perceived IE gain related to pre-service teachers’ views on VE and their experiences
of intercultural communication, as part of RQ2. To answer RQ2, we explored the reflections of 27
VE participants using 486 diary entries and identified commonalities and differences between
participants with perceived high, medium, and low IE gains.

We found a number of commonalities across the clusters. First, most participants across the
sample had little or no prior experience in using online tools to communicate with people from
other countries. Perhaps this may be surprising, given our current connected and global world, but
as highlighted by several researchers, most students are primarily connected to local cultural
groups rather than to large cross-cultural networks (Rienties & Rets, 2022). As our participants
often talked about the opportunities VE gave them to interact with people from a different culture,
our study showed that VEmight be a useful way to let pre-service teachers experience being part of
such larger cross-cultural networks. Second, our study showed that when talking about cultural
learning, participants mainly highlighted learning about the everyday culture of VE partners. This
finding is consistent with the VE research that emphasised that the aspects of cultural learning
encouraged by VE include learning about other people’s cultures (Avgousti, 2018). Our study
further showed that in the later stages of the VE, some participants started reflecting not only
on the everyday culture of their VE partners but also on the specifics of their educational context.
Such reflection also represents a positive trend in the development of IE skills in this study. As has
been mentioned before, VE literature suggests that VE participants need to be encouraged to
gather information about their VE partners’ educational context to avoid cultural stereotyping
(Flowers et al., 2019).

However, despite these commonalities, our study identified salient differences between the
three clusters, which influenced their perceived IE development. Participants’ reported ability
to overcome challenges in VE was the biggest factor that differentiated the clusters with high
and low IE gains. All participants experienced challenges (technical, organisational, cultural)
and/or anxieties (e.g. language skills, ability to express oneself) when working together in VE.
However, only cluster 1 participants with high perceived IE gains talked about the so-called
“breakthroughs” in overcoming these challenges, which resulted in their reported willingness
to take an active part in intercultural communication after the VE. The “breakthroughs” identified
in this study represent the “rich points” described in VE literature, when potential learning occurs
in moments of communication breakdown and negotiation of meaning (Helm & Guth, 2016;
Vinagre, 2016a). In contrast to cluster 1, cluster 3 participants with low perceived IE gains were
much more likely to highlight the negative aspects of the VE they had taken part in. In their
comments, they referred to not having learned as much as they had hoped to from the project
and the challenges they faced during the VE that they could not overcome. Cluster 2 participants
with medium perceived IE gains also talked about the challenges they faced during the VE.
However, they tended to see those in a more positive light and provided recommendations for
how such challenges could be avoided in the future.

This finding on overcoming challenges as a critical factor in participants’ perception of IE
learning complements earlier studies, which showed that participants’ self-efficacy has an
important influence on their learning in VE (Lee & Park, 2017). The literature on intercultural
communication refers to this as developing effective coping mechanisms, whereby learners need
to develop psycho-social adjustment skills to overcome some of the stress encountered in collab-
orating with others from a different culture (Searle & Ward, 1990).

The second elicited factor that differentiated the clusters was participants’ reported level of
engagement with their VE partners. Among the three clusters, cluster 3 participants talked most
frequently about their VE partners not being motivated, committed to the project, or not treating
it seriously. In a way, this finding echoes an earlier study by Lee and Park (2017), which showed
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that the degree to which VE participants actively interact with their partners and solve problems
together successfully may have an impact on their perceived learning gains in VE. This finding is
also largely in line with the literature on collaboration, whereby it is essential for the members of
collaborating teams to possess a certain level of personal commitment to the project to have
enough opportunities to create common frames of reference and a shared conception of a problem
(Rets et al., 2020).

The third factor evident from the qualitative analysis that influenced participants’ perceived IE
development was their engagement with cultural difference. Cluster 1 participants minimised the
cultural difference between themselves and their VE partners, focusing on the similarities. This
finding largely supports the earlier study of Sevilla-Pavón (2019), who found that the average
perceived intercultural learning gain was higher in a VE, where students tended to reflect on
the similarities between the two cultures. Our study further showed that in contrast to
cluster 1, cluster 3 participants talked more about the distinct and different culture of their
partners, or their partners being different from how they had imagined them before the VE, while
also often referring to this as an interesting and challenging aspect of the VE. Using the terms of
Bennett’s (1986) model of intercultural sensitivity, elaborating categories for otherness in cultural
contexts is, in fact, a more mature stage of intercultural development than the minimization of
these differences. At the “minimization” stage, one views culture through a universalist lens, where
cultural differences are ignored in favour of the assumedly more important similarities between
self and other. The stage that follows – the “acceptance” stage – is characterised by the greater
awareness of and curiosity towards cultural differences (Bennett, 2017). The unresolved challenges
described in this study might have encouraged cluster 3 participants to scrutinise and reflect more
on their VE experiences and cultural differences than participants in other clusters. While the
clusters in this study were based on participants’ self-assessment of their IE development, cluster
3 participants, thus, might have gained more from VE than they perceived.

5.1 Limitations and practical implications

An innovative research design used in this study – quantitative cluster analysis and comparative
qualitative analysis of learner diaries – which has not been applied to VE data before to explore IE
learning gains, allowed us to address several gaps in VE research. Had this study relied on quanti-
tative insights alone, one might have concluded that cluster 3 participants were less successful than
those in cluster 1, in that they reported lower IE gains. However, combining these insights with the
qualitative analysis of their diary entries enabled us to see that cluster 3 participants did not avoid
facing diversity and difference, which led them to reflect on and accept this difference more than
participants in the other two clusters. Thus, analysing the data sequentially allowed a more
complex and nuanced understanding of why VE might be beneficial for some learners and what
kind of learning it encourages.

One limitation of this study concerned the fact that if the study were to maintain a clear
separation between the quantitative and qualitative aspects of this research, this might have
provided more space for a detailed analysis of the associated IE growth per subconstruct of
Portalla and Chen’s scale (2010) and for highlighting finer-grained qualitative analysis of the
subthemes. Furthermore, while this study analysed the aggregate data from multiple VEs,
examining the possible differences between the VEs has been out of scope for this study – a
gap that future research can address.

In terms of practical implications, we encourage teachers and designers of VE to hold frequent
discussions with VE participants about their anxiety levels and the kind of challenges they are
facing during VE collaboration. Such discussions can help learners overcome these challenges,
which, as our study showed, can lead to higher perceived levels of learning gains. It is important
for teachers to underline to their students that any misunderstandings in a VE should be
considered as opportunities for reflection and learning and not as a failure of the learning process.
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The second implication concerns the importance of strengthening collaboration between VE
teams. Since our study showed that the level of commitment and engagement of collaborating
partners also influences their perceived IE growth, it is important to provide more opportunities
for communication between VE teams and have explicit discussions about teamwork and group
organisation.

6. Conclusion
Existing evidence indicates that pre-service teachers often lack experience of working with
different cultures (Krulatz et al., 2018), and VE has considerable potential to develop their IE skills.
On the one hand, our study showed that there is a variability in students’ perceptions of their
intercultural learning. We identified three factors that led to such a varied response: students’
ability to overcome challenges during VE, the level of engagement with and from their VE
partners, and engagement with cultural difference. Our analysis further showed that a low IE gain
in a VE does not necessarily constitute a negative learning outcome. Participants with low IE gains
tended to scrutinise their experience and displayed higher levels of awareness of the cultural
difference than participants with higher perceived gains. Thus, our study provided emerging
evidence that VE can constitute a positive intercultural learning experience, even in the instances
where students report low learning gains. As student mobility is often constrained in scenarios,
such as a global pandemic, and since VE can help students acquire intercultural skills, our study
also has implications for policymakers in that they should look for more opportunities to invest in
VEs and promote this pedagogy among practitioners.

Supplementary material. To view supplementary material for this article, please visit https://doi.org/10.1017/
S0958344023000046
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