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Abstract. This study investigates how foreign students address language-relat-
ed and other problems as a means of identifying opportunities to support them
with language and social technologies. We identify support opportunities by
distinguishing between different types of problems — e.g. whether they are lan-
guage-related and whether they involve essential activities in their lives or at
school — and the extent to which support already exists. Our unique sample of
15 foreign graduate students who live in Japan but study in English helped us
disentangle problems relating to language skills versus those relating to other
challenges. We examine these issues using a multi-method approach where
students used a mobile app to record experiences and interactions over five
weeks, and then discussed this data during an in-depth interview. We use our
results to identify specific support opportunities that can be addressed through
the development of social and language technologies.

Keywords: Foreign students - cultural differences - intercultural communica-
tion - non-native speakers.

1. Introduction

The experience of studying in a foreign country involves many challenges, and in-
ternational students often experience difficulties such as acculturative stress [1], lone-



liness [2], and language difficulty [3, 4]. These problems can have a detrimental effect
on students’ motivation and performance at school, as well as their overall well-being
[5, 6]. Success at overcoming these difficulties is related to a variety of factors includ-
ing students’ backgrounds and coping styles [1], their relationships with people who
can provide support [7—10], and access to supportive technologies [11]. We study dif-
ferent types of problems experienced by foreign students as a means of identifying
opportunities to support them with language and social technologies.

We investigate sources of stress and support experienced by 15 foreign graduate stu-
dents in Japan. We identified problems discussed by each participant, and found they
could be categorized along two dimensions. First, we distinguish between functional
problems—those that have a direct consequence related to essential tasks such as aca-
demic work or accessing basic needs—and non-functional problems, which are relat-
ed to non-essential activities but nonetheless contribute to acculturative stress. Sec-
ond, we distinguish between problems caused primarily by language difficulty and
those for which language difficulty is not a major factor. Most problems that were not
caused by language-difficulty were related to cultural differences, but this was not by
definition. The level of provided support varied substantially between categories.
Based on our analysis, we discuss reasons for shortfalls in support for some types of
problems, which sources of support were most effective for addressing those prob-
lems, and how to improve access those support opportunities.

This article focuses on an understudied population with a different arrangement of
language difficulties than represented in most previous studies. Much research in this
area describes non-English students studying in countries where English is the domi-
nant language inside and outside of school [e.g. 10,12,19]. Students in those studies
tend to use two languages: the host-country language (usually English) for most activ-
ities and their native language for communicating with co-nationals and with people
back home. By contrast, participants in our study use three languages in their every-
day lives: the host-country language (Japanese) and a common language (English) for
various communication with host-country people and other foreigners, and their na-
tive language for communicating with co-nationals and people back home. Most aca-
demic activities are conducted using English, though conversations with Japanese lab
mates and administrative staff often involve speaking Japanese. Although all but one
of the participants are non-native speakers of English, they all reported high English
proficiency and almost never attributed difficulties to their own English limitations.
Their Japanese proficiency was far lower, so Japanese communications were more
difficult. This allowed us to identify non-language problems that may have been
masked by language difficulties in other contexts. Had language been a larger obsta-
cle in many situations, it would have been more difficult to identify the non-linguistic
components of those problems. When language difficulty was significant, it helped us
identify types of communication that are especially difficult to support, such as in-
formal communications.

In addition, many studies emphasize the value of integration for long-term adjust-
ment to the host country. However, as Maundeni [12] pointed out, long-term accultur-
ation is not a universal goal for international students. Most participants in this study
indicated they plan to return to their home country after completing school or to look



for work outside of Japan. Studying students who plan to return to their home country
allowed us to focus on support from relationships that did not necessarily assist long-
term integration to Japan, but helped with more immediate coping. For example, 6 of
this study’s 15 participants were Muslim, and for these students other Muslims were
extremely important for supporting challenges related to their religious practices.

Another contribution of this study is its multi-method approach that draws on a
combination of data sources. Participants used a mobile phone application, Study
Abroad Scrapbook, to record their experiences over the course of five weeks. Then,
the data collected using this app was discussed and expanded upon during an in-depth
interview. Daily reporting to the mobile app provided a longitudinal account including
persistent or evolving problems, and helped identify problems that may not have sur-
faced through interviews alone. Interview designs were informed by results from the
mobile app, providing a means to follow up, clarify, and gather details in great depth.
Combining interviews and daily questionnaires helped draw on the strengths of both
approaches while mitigating their respective limitations.

The results of this study contribute to a better understanding of (1) the kinds of
problems experienced by international students and which of those problems are most
lacking in support; (2) how international students draw on various relationships and
technologies to overcome these problems; and (3) opportunities for designers of so-
cial and language technologies to facilitate access to support that can improve the
wellbeing and performance of international students.

2.  Background

Previous research has studied many challenges faced by international students as well
as ways these challenges can be supported by various relationships and technological
aids. Adapting to life in a new country involves many challenges, which can con-
tribute to acculturative stress, “the psychological and physical discomfort experienced
when the adaptation to a new cultural environment seems to be overly demanding”
[1]. Foreign students may experience difficulties with necessary tasks such as
schoolwork and meeting basic needs, and these problems may be compounded by
social and emotional challenges. Loneliness is a particularly evident difficulty, includ-
ing personal loneliness (loss of contact with families and close friends), social loneli-
ness (loss of networks of like-minded people), and cultural loneliness, "triggered by
the absence of the preferred cultural and/or linguistic environment” [2].

2.1.  Social support

Social support is important for overcoming these kinds of stresses. Cohen and Willis
[14] described a buffering model of social support, finding evidence that integration
into a social network could reduce the effects of stressful experiences. Foreign stu-
dents’ social networks tend to consist of distinct groups with different functions:
Friendships with co-nationals from the same home country; friendships with other
sojourners; and friendships with host-nationals [7].



Relationships with co-nationals are often close friendships, providing emotional
support and opportunities to express one’s cultural values with like-minded peers [9].
In contrast, friendships with sojourners from different countries provide companion-
ship for “recreational, ‘non-cultural’ and non-task oriented activities” [9]. Strong rela-
tionships with host-nationals are associated with reduced loneliness [15] and better
adaptation and longer-term integration [2, 8, 16—18]. This finding is relatively consis-
tent for students in Western countries (America, Britain, Germany, Australia) and in
China [8], Taiwan [19] and Japan [10, 20, 21]. Strong relationships, regardless of
source, have been found to have a positive effect early in sojourners’ adaptation, but
too much contact with co-nationals can hinder long-term adjustment to the host coun-
try [22].

Many studies of international students’ social networks have focused on friendship
networks and excluded other relationships [12]. Likely related to this narrow scope,
some studies have overlooked ways in which social networks can cause stress as well
as provide support [10]. To build upon this work, we asked participants to report on
communications with all types of people, and interviews yielded many comments
about relationships that caused stress as well as those that provided support.

Much of the work about international students’ support networks has been inatten-
tive to how communication technologies can facilitate relationships. Past research not
involving international students, but college students more generally has investigated
the role of social media for facilitating social support [23, 24]. Ellison et al. [25]
found that Facebook use was positively related to the maintenance and creation of
social capital, and that Facebook was typically used to maintain or strengthen rela-
tionships that also involved offline connections. Additionally, contemporary commu-
nication technologies have increased opportunities for college students living away
from home to maintain relationships with friends and family [26]. However, too much
communication with parents has been associated with lower autonomy [27].

Studies of international students [28] and immigrant communities [29] have found
these groups use social media both to build connections to their host country and to
reinforce their identities related to their home country culture. Both Facebook and
home country social media sites are important for international students [30, 31], but
a desire to connect with other cultural groups has been found to be negatively associ-
ated with the number of friends on home country sites [31].

2.2. Language support

Language difficulties are a key challenge for foreign students [32]. They can compli-
cate formal activities such as understanding academic work [33] and contribute to
barriers for informal communication [34]. In environments that use a common lan-
guage for intercultural communication, non-native speakers may perceive themselves
to lack language proficiency and experience anxiety that lowers their willingness to
communicate [35]. Furthermore, barriers between intercultural speakers can encour-
age language-based cliques where intercultural communication is avoided [34, 36].
Finally, language difficulties can cause misunderstandings that deteriorate trust [37]
and interpersonal relationships in multilingual workplaces [38]. Because previous



research demonstrates that language difficulties have diverse impacts, we designed
this study to be attentive to language-related problems and sources of support in a
variety of situations.

The literature cited here focuses on English language environments. In our study
the situation is slightly different because foreign students are more skilled at English
than host-nationals. And, while English is the main language of study for our partici-
pants, informal conversations occur using both English and Japanese. Previous work
has explored methods for improving intercultural communication between native and
non-native speakers. This includes efforts to reduce cognitive burden [39] and im-
prove comprehension [40, 41] for non-native speakers, and to establish conversational
grounding in multilingual conversations [42—44]. For the most part, evaluations of
these kinds of tools are based on how participants perform communication tasks in
lab settings. Yuan et al. [34] is a notable exception, investigating real-world organiza-
tional communication and using that as a basis for design recommendations.

3.  Research questions

Studies about social support have described how relationships with different groups of
people facilitate different kinds of support for foreign students [7, 9, 10] and how so-
cial media technologies are used to build and maintain relationships [23-25]. These
studies have tended to examine problems and support independently from one anoth-
er. We build upon this work by studying how specific types of problems are supported
and why others are not. By doing so, we identify opportunities for improving access
to support where it is lacking. We investigate these issues through the following ques-
tions, RQ1: What types of problems do foreign students identify? and RQ2: To what
extent are these problems adequately supported, and what reasons can be identified
for varying levels of support?

Previous research regarding language support has been proactive about designing
technologies to improve intercultural communication, but these efforts have mostly
focused on instrumental, task-oriented communication [43, 45, 46]. We contribute to
research about language support by considering how current technologies are used in
a real-world setting and ways they fall short in supporting foreign students. Based on
this study, we identify ways in which social and language technologies could be im-
proved to better support international students’ lives—RQ3: How can inadequately
supported problems be addressed using language and social technologies?

4. Method

4.1. Recruitment

We recruited 15 foreign graduate students from Kyoto University (8 males, 3 females)
and Nara Institute for Science and Technology (3 males). Participants were screened
through a brief survey, and only respondents who reported a high level of English
proficiency were considered. Because more than 15 people applied, we selected the



15 most suitable respondents by preferring students with little previous experience in
Japan and who planned to stay in Japan for more than one year. These participants
were most suitable because we were interested in students who were in the process of
acculturating to a country where they intend to live for an extended period. At the
time of recruitment, 12 participants had been in Japan for less than six months, and
three had been in Japan a longer time. It was the first time in Japan for nine partici-
pants, four had visited Japan once before, and two had visited more often. In regards
to Japanese language proficiency, 4 participants reported they did not speak Japanese,
9 reported low ability, and 2 reported medium ability. The median time participants
planned to stay in Japan was three years. Participants studied a variety of fields, in-
cluding electrical engineering, agricultural engineering, robotics, public health, and
social informatics. Twelve participants were between 20-29 years of age, and 3 were
between 30-39. Participants’ countries of origin were: Bangladesh (N=2), China
(N=3), France, (N=1), Germany (N=1), Indonesia (N=4), Malaysia (N=1), Paraguay
(N=1), Thailand (N=2).

4.2. Data collection

The researchers designed an application called Study Abroad Scrapbook, and each
participant was provided an Android smartphone with this software installed. For five
weeks, participants were asked to complete a brief questionnaire each day. Three
types of data were collected through these questionnaires.

Communication logs: Participants were asked to indicate who they had communi-
cated with each day, and whether the communication was weak or strong (see Figure
1). Before participants began using the software, we provided them with a definition
of “weak communications” as including brief email exchanges, small-talk, or similar
communications, and “strong communications” as a longer conversation or more sub-
stantial communication. By collecting this log data, we could identify which relation-
ships were associated with particular problems and support. Previous studies of for-
eign students’ social support networks have used similar self-reports of communica-
tion in a cross-sectional design [7-9, 16]. By asking participants to report who they
communicate with each day we adapt these approaches to a longitudinal model. Par-
ticipants’ logs do not specify medium (e.g. face-to-face, social media, phone call), so
it is not possible to address the effects of different media affordances [47] based on
these logs, however we did discuss this issue during the interviews described below.

Emotions and experiences: Each day, participants were asked to rate how they ex-
perienced homesickness, language difficulty, and culture shock, as well as how com-
fortable, excited and content they felt about their lives in Japan. Each item was rated
on a scale from 1 (not at all) to 5 (strongly). Questions about homesickness and cul-
ture shock were included because they have been identified by Akhtar and Kroner-
Herwig as significant dimensions of acculturative stress [1]. We also wanted to assess
positive aspects of participants’ experiences, which is why we asked about excite-
ment, comfort, and contentment. Lastly, we asked about language difficulty because it
is a major obstacle for sojourners across numerous studies [2, 4, 48]. This data was
mainly used during follow-up interviews with participants, where we probed about



how trends and changes in their emotions and experiences related to problems and
support opportunities.

Diary entries: At the end of each questionnaire, participants were invited to write a
brief text post about their day, focusing on their communication and adding context to
the previous questions. These entries were a source of rich qualitative data in which
participants described their problems and strategies, if any, for overcoming them.

Since the Study Abroad Scrapbook was installed on a mobile phone, participants
could choose where, when, and how to answer the daily questions. This encouraged
participants to write about issues that were personally meaningful to them, and grant-
ed them the freedom to make posts at whatever times were convenient for them.
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Figure 1. Screenshots of Study Abroad Scrapbook.
Left: Daily questionnaire screen. Right: Screen used to log strong and weak communica-
tions.

Semi-structured interviews: After five weeks using the app, a semi-structured inter-
view was conducted with each participant. These interviews lasted approximately 1
hour and were audio-recorded and transcribed for analysis. These interviews were
used to investigate and add context to themes that emerged in data collected using
Study Abroad Scrapbook. Additionally, during interviews we collected information
about the people participants had logged communication with, including how they
know each other, what language(s) they use together, whether each person lived in
Japan, and whether they were Japanese, from the same home country as the partici-
pant, or from somewhere else.

While daily entries in Study Abroad Scrapbook encouraged participants to note
even minor events from each day, during the interviews participants were more likely
to talk about significant problems they’d experienced. Accordingly, the app helped
identify issues that may have been fleeting and not been raised by participants in an
interview, and the interviews provided context about which issues raised in the diaries
were significant and which were minor. Interview questions were informed by pat-



terns and specific events described in the data. This allowed the interviewer to hone in
on specific instances that may not have been evident in an interview alone. As well as
informing the interview questions, data collected using the app allowed researchers to
identify where observations expressed in interviews by one or two participants were
evident across a broader segment of the participants. For example, when a few partic-
ipants discussed that a community of fellow sojourners from their home country pro-
vided comfort and support, it was possible to use communication logs and comfort
ratings from the app to investigate the role of such communities more broadly.

4.3. Data analysis

Participants’ diary entries and interview transcripts were analyzed using a qualitative
open coding approach [49] in which categories were developed through immersion in
the data. After meaningful categories were developed, two researchers coded 141
salient excerpts from the data. A first pass coding revealed greater clarity regarding
definitions was required for some of the categories. After better defining these codes
the data was again coded. The coding included three dimensions whose Kappa scores
for an inter-coder reliability test were 0.84, 0.95. and 0.86. Remaining inconsistencies
were resolved through discussion among the two coders. Additionally, quantitative
analysis was used to identify trends and relationships among the communication logs
and ratings of emotions and experiences collected through the app.

5. Results

Table 1. Typology of foreign students’ problems by functionality and language-relatedness.

Functionality

Language-
Relatedness

Functional
Problems with direct
impact on essential tasks.

Non-functional
Related to non-essential activities, but
still cause stress if unaddressed.

Language-related
Language is the clear
and direct cause of the
problem.

e.g. using Japanese language
to open a bank account; com-
municating with professors
about work-related matters.

e.g. Feeling excluded from Japanese
colleagues’ small talk; not being able
to communicate during a social occa-
sion.

Not language-related
Language is not the
primary cause of the

problem.

e.g. Adapting to Japanese
pedagogical styles; accommo-
dating religious needs that are
uncommon in Japan.

e.g. Feeling discriminated against;
adapting to Japanese socializing
styles.

RQ1 asked what type of problems do foreign students identify? Through the course of
reading participants’ diary entries and interviewing them, two distinct types of prob-
lems became apparent. The first were functional problems, which must be overcome
to carry out essential tasks for everyday life or school. Failure to address such prob-
lems has a direct effect, such as academic penalty or not being able to meet a basic



need (like food or shelter). Were such problems not addressed, it could pose a direct
threat to participants’ abilities to live in Japan and complete their studies. In contrast,
non-functional problems are related to things that are not required, but nonetheless
contribute to acculturative stress. Non-functional problems might include feeling ex-
cluded from social situations, inconveniences when travelling for leisure, or difficulty
participating in optional activities that would be easy in one’s home country. Although
the particular composition of functional and non-functional problems in this study
was unique to our participants’ situation, anyone undergoing a transition into a new
culture experiences both types of challenges to some extent. Distinguishing problems
in this way helped to identify how problems with direct, functional consequences may
be supported differently from problems whose consequences are less direct, though
just as significant.
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Figure 2. (Left) Percentage of each problem type that received adequate, inadequate, or no
support. Figure 3. (Right) Percentage of each type of problem associated with formal, in-
formal, and technological support.

Problems were further distinguished by whether participants noted that they were
caused by a language breakdown. Although language was a persistent challenge in
many aspects of participants’ lives, we classify “language-related” problems as those
where language was the clear and immediate cause of a problem. Using these two
axes, we propose a typology of foreign students' problems, presented in Table 1.
Based on this typology, 65% of excerpts coded from participants’ diary entries and
interview transcripts concerned functional problems (N= 92) and 35% were about
non-functional problems (N=49). 59% (N=54) of the functional problems were lan-
guage-related and 41% (N=38) were not. In contrast, only 35% (N=17) of the non-
functional problems were language-related, while 65% (N=32) were not language-
related.

5.1.  Sources and levels of support

Having formulated a typology of the problems identified by our participants, we ad-
dress the first part of RQ2—+to what extent are problems adequately supported?—Dby



coding participants’ diaries and interview transcripts for three levels of support: No
support, where participants did not identify receiving any support for a problem; in-
adequate support, where some support was provided but the problem persisted or con-
tinued to cause stress; and adequate support that helped the participant overcome the
problem without lingering stress. Support was considered adequate if the participant
indicated satisfaction with how it helped him or her overcome the problem in the end;
this includes cases where a problem was described as challenging but had no evidence
of dissatisfaction or lingering stress.

Figure 2 shows what percentage of each type of problem was associated with each
support level. Functional, language-related problems were by far the most likely to be
associated with adequate support (61%), and by far the least likely to be associated
with no support (11%). In contrast, non-functional, not language-related problems
were often associated with no support (75%) and only one item from this category
was associated with adequate support (3%). Functional, not language-related prob-
lems and non-functional, language-related problems had similar levels of support to
each other.

When some kind of support was identified by participants, we identified sources of
support among three categories: Formal support provided as part of a formal relation-
ship such as by professors, tutors who were formally assigned to support a particular
student, and staff at businesses and train stations; informal support provided by
friends, strangers, and classmates who have no formal obligation to help; and techno-
logical support provided by tools such as Google translate or electronic dictionary
software. In some cases, participants identified multiple sources of support for the
same problem, in which case all of the identified categories were included.

5.2.  Types of problems and support

Given the significant variations in the types and levels of support that participants
identified for each type of problem, this section presents examples of problems and
their support in each category. By doing so, we address the second part of RQ2, what
reasons can be identified for varying levels of support? Participants’ descriptions of
problems and explanations for varying levels of support are quoted from their diary
entries and interview transcripts; the source of each quotation is indicated in brackets
(e.g.: [#7.69, interview] refers to excerpt #69, which was taken from participant 7’s
interview).

Functional, language-related.

As noted earlier, 65% of the excerpts drawn from the interviews and diary entries
concerned functional problems, and 59% of these were language-related. Since partic-
ipants had strong English proficiency and English was the lingua franca in most of
their labs, the high proportion of functional, language-related problems warrants fur-
ther explanation. First, although participants identified many functional problems
related to language difficulty, they often indicated these problems were well support-
ed. The best supported problems were those that are universally experienced by the
majority of foreign students. For example, participants indicated that many essential



academic activities were supported by professors who could speak sufficient English.
Outside of school, participants explained that essential tasks such as opening bank
accounts were difficult, but were adequately supported because their laboratories as-
signed a senior student to act as a tutor and assist them.

Some participants reported problems when working with Japanese lab mates or
asking them for help. Although they described their lab mates as generally willing to
help, participants often reported that their Japanese peers were lacking in English pro-
ficiency. This caused communication breakdowns, and was viewed as causing hesi-
tance on the part of Japanese students to communicate with foreigners. One partici-
pant explained how he improved his ability to overcome these problems by studying
Japanese language and using technology:

Our seniors will guide us directly to use the equipment. But some of the
seniors [...] are not used to speaking English. So that’s kind of a big prob-
lem in my first semester. But [...] I also study some basic of language.
Now I'm able to communicate easily with my senior, you can say, my
tutor, to use all the equipment [...] [We use] both English and Japanese.
But my senpai [senior] sometimes he cannot find the English words, so I
use Google Translate to translate his words to English. [#7.69, interview]

Problems that were not universally experienced were unlikely to be adequately
supported by professors or other Japanese colleagues and often required foreign stu-
dents to communicate in Japanese. For example, a minority of participants took some
courses that required understanding Japanese, and had significant difficulty. Outside
of school, several participants had needs that were challenging to achieve, such as
Muslim participants who described difficulty asking restaurant and store staff whether
foods were halal:

Sometimes here the food label does not contain any information about
halal, haram [...] I want to ask is it halal, but they don’t understand Eng-
lish. [#10.90, interview].

Faced with this difficulty, Muslim students were likely to seek support from their
Muslim peers, both in-person and using social media:

We have a Muslim community, they have post on Facebook with foods
that are halal, and we follow that. [#8.82, interview]

Sharing information with other Muslims made it possible to overcome difficulties that
Japanese hosts were unable to support, but required more work than had those diffi-
culties been supported by participants’ universities. It is likely that Japanese peers and
university administrators were not aware of the extent of these difficulties because
support was sought through Muslim communities of which they are not members.

Non-functional, language-related.

Non-functional, language-related problems were less supported than functional ones,
with only 24% being associated with adequate support. Inside of school, these typical-
ly related to non-essential laboratory activities conducted in Japanese or informal
communication with Japanese lab mates. Outside of school most of these problems



were related to activities such as shopping for non-essentials, travelling for leisure,
and socializing with Japanese people, all of which often required communicating in
Japanese. When participants indicated adequate support for these problems it was
because they relied on someone who translated between Japanese and English or they
encountered Japanese people who spoke English well enough to communicate.

Language barriers were difficult to overcome when socializing with Japanese
peers, and many participants described a mutual reluctance to mingle between Ja-
panese and foreigners. When participants did socialize with Japanese peers, it was
common for language difficulties to persist despite efforts to surmount them:

[TThey try to speak English to me sometimes. [B]ut most of the conversa-
tion is in Japanese. I sometimes feel like alone with them because I have
nothing to say. [#5.45, diary]

One participant identified a strategy to address this problem, explaining that text chat-
ting was a useful approach for informal conversations with Japanese people in Eng-
lish:

[S]ocial media or email is better option for communicating with Japanese,
since they're good at writing English rather than talking in English.
[E]ven sometimes I talk to them with emoji/stickers because they're cute
and simple. [#4.40, diary]

Finally, even though participants preferred using English when possible, several
commented that English was still difficult compared to their mother tongue. One par-
ticipant remarked that speaking in foreign languages consumed some of his brain’s
“processing abilities” [#3.27, interview] and others expressed feeling comfort when
socializing with co-nationals in their native language, which is consistent with previ-
ous research [34]. Finding opportunities to communicate with co-nationals was one
way to address this problem, but participants did not identify any other methods of
support.

Functional, not language-related.

Most functional problems that were not caused by language difficulty were related to
cultural differences. Several participants identified differences between Japanese aca-
demic styles and those of their home countries. In one case, this made it difficult for a
student to understand her professors’ expectations for her work. Informal conversa-
tions with fellow foreign students helped her cope with this difficulty:

In the beginning, I thought it’s only me. But when we have a conversation
we talk, useless things, we have the same experiences. I thought it was
only me! [#6.65, interview]

Other problems were more related to specific needs of individual participants, and
were thus less universal. As described earlier, Muslim students had language difficul-
ties when trying to ask whether various foods were halal. Additionally, problems re-
lated to Muslim religious practices extended past language. For example, there were
few halal options available on campus regardless of one’s ability to ask about them.
Their university addressed some needs, such as providing a prayer room for Muslim



students. When support from their university was lacking, Muslim participants tended
to turn to other Muslims.

Outside of campus, problems based on cultural differences were generally either
supported by co-nationals and other foreigners, or not identified with any support.
One participant expressed frustration with the lack of support from his Japanese col-
leagues:

I came here with my family [...] so I think any person who is aware that I
am here with my family will know that I need to buy so many things [...]
I found all of them by myself. Nobody told me. After that I realized, after
getting the things, and talking to people, I realized they knew about it. But
they never told me [...] Sometimes [Japanese people] are supportive, but
they are not really that open. [#15.131, interview]

His statement reinforces a common theme in participants’ remarks, that Japanese
peers were described as providing help when asked, but as not volunteering support
on their own. As a result, participants identified many cases where their expectations
of support were not met and this gap in expectations itself was described as a cultural
difference.

Non-functional, not language-related.

These problems were the least likely to be supported (only 3% were associated with
adequate support). Although language difficulty was a common barrier for developing
social relationships, cultural differences played a further role. Participants’ expecta-
tions of relationship norms in their laboratories differed from those of their Japanese
peers. One participant felt Japanese members of his lab distinguished between friends
and work-colleagues, which he believed constrained his ability to socialize with them:

A person told me a phrase, if I translate in English it’s “laboratory friend.”
For me it is friends or not friends, or something like acquaintance [...]
Laboratory is some business and friends are private. So, they have a very
clear boundary. [#3.26, interview]

Similarly, another participant expressed unhappiness that his Japanese lab mates were
not socially open with him:

Latin American people [...] we are so open ... For example, in the morn-
ing you ride to the office. If it were Latin America, you will go and say
hello to everyone. To everyone! [...] but in Japan it’s kind of difficult
because they always ignore you. [...] I come here and sit at my place and
the guy next to me won’t even look at me. So really for me that’s still
difficult. [#15.134, interview]

Some support for these social difficulties was provided by a small minority of Ja-
panese people with whom participants had developed friendships, but more common-
ly participants socialized with other foreigners, especially co-nationals, instead

An additional problem experienced by some participants was perceived racial dis-
crimination. During this study, we did not identify support opportunities to prevent
discrimination from taking place, but we did note that participants who felt discrimi-



nated against tended to seek emotional support from family and romantic partners,
who were overwhelmingly co-nationals:

I talk with my wife, but I don’t talk with Japanese people about that.
[#1.6, interview]

5.3. Highlighting co-national support for strong cultural differences

The previous findings have shown that relationships with co-nationals are crucial for
supporting problems related to cultural practices that are not well recognized in the
host country. In this section, we discuss how Muslim participants had especially
strong relationships with their co-national communities. Our results echo previous
research highlighting that Muslim students’ religious concerns tend to be poorly ad-
dressed by host-nationals [50], and we found evidence that co-national communities
were instrumental for addressing those concerns.

Among our 15 participants, 6 were from Muslim countries and observed Muslim
customs. Using participants’ communication logs, we compared how many people
Muslim and non-Muslim participants had logged communication with per day. We
distinguished between three groups of people living in Japan: Japanese people, co-
nationals, and people from other countries. Although participants logged both strong
(in-depth or lengthy) and weak (brief or trivial) communications, we focused on
strong communications as a clearer indication of close relationships. Muslim partici-
pants had strong communications with more people per day than non-Muslims in all
categories. The largest difference was in the number of co-nationals; Muslims logged
strong communications with an average of 1.40 co-national sojourners per day, com-
pared to 0.61 for non-Muslims.

A Spearman’s correlation was run to evaluate the relationship between the number
of co-nationals Muslim and non-Muslim participants logged strong communications
with per day, and how comfortable they reported feeling about their lives in Japan that
day. For Muslims, there was a moderate but significant positive correlation between
these two variables (r=.4060, p<.001) and for non-Muslims there was a weak but
significant negative correlation (75=-.2190, p<.001). Neither Muslim or non-Muslim
participants had a significant correlation between comfort and strong communications
with other groups. This suggests that communication with many co-nationals had a
comforting effect for Muslims.

A potential explanation for why Muslims seemed to have close relationships with
their co-national communities is that they seemed to have strong cultural differences
not only with Japanese people, but with other foreigners. A participant from China
noted experiencing culture shock more with Muslims than with Japanese people:

Such as Indonesia, mainly about the language and also their behavior,
because they need to pray every day and their food has much require-
ments. [#2.21, interview]

A Muslim student presents a similar observation from the opposite view, identifying
his religious customs as a barrier for socializing with non-Muslims:



Halal food. That’s why I avoid going out with them. One of the reasons.
But when I stay with my country people, what they cook I can eat every-
thing [...] during the sunset I have prayer time. So, some people are going
at that time but I can’t go. [#8.83, interview]

These remarks are consistent with previous research arguing that religious differences
act as barriers for relationships between Muslim and non-Muslim students [51, 52],
and suggest a reason that Muslim participants in this study were motivated to com-
municate often with other Muslims who were often co-national.

6. Discussion

Our study revealed how different types of problems experienced by foreign students
were provided with differing levels of support. Many of the best supported problems
were those that are commonly experienced by almost all foreign students. One expla-
nation is that because these challenges are common to most foreign students, they are
more visible to university staff who can then prepare support in advance.

The least supported language-related problems tended to involve informal commu-
nications. Informal communication is generally ad-hoc, in contrast to the scheduled,
agenda-driven nature of formal communication, and is valuable for helping members
of an organization learn about each other, improve social relations, and perform col-
laborative work [53]. There was evidence that Japanese students in particular, but also
some foreign students, socialized in language cliques [34] where they grouped them-
selves by native language. This decreased opportunities for informal communication
between Japanese and foreign students, and when they did socialize both sides had
difficulty understanding each other. Foreign students who have difficulty making Ja-
panese friends are less likely to be able to turn to those people for either practical or
emotional support, so this may contribute to significant problems in the future.

Most problems that were not language-related were based around cultural differ-
ences. Participants often claimed that their Japanese professors and colleagues did not
recognize or volunteer support for these kinds of problems. As a result, participants
often sought support from co-nationals or sojourners from other countries who more
likely to have experienced the same difficulties, and therefore were better able to pro-
vide practical and emotional support. Muslims stood out as having different problems
and support strategies than other participants, and co-national relationships seemed to
be particularly important for them. We considered why this could be the case. Al-
though Muslims are well represented among international students in Japan (in 2015
there were 3,600 Indonesians studying at Japanese universities), students from other
countries such as China are far more populous [54]. Therefore, the presence of co-
national Muslim communities is insufficient to explain this finding. Another explana-
tion is that Muslim participants had significant cultural differences not just with Ja-
panese, but also with other foreigners. This is consistent with previous studies of
Muslim international students in other countries [51, 52]. Despite this, Muslims
logged strong communications with a greater number of people in all categories (co-
national, other sojourner, and Japanese) than non-Muslims did. One explanation for



Muslim participants’ stronger indications of support is that, by communicating with a
larger number of people they may have gained access to more diverse information and
resources for solving their problems. That they could build expansive social networks
in spite of cultural barriers may be key to understanding how these participants found
more support for their problems.

Given the uniqueness of our study population, to what extent could we expect to
see similar results in other contexts? It is likely that the general pattern of functional
problems being better supported than non-functional problems could also be found
among foreign students in other countries and members of other intercultural organi-
zations. Functional problems tend to be visible because they often (1) require urgent
resolution and (2) relate to commonly experienced needs. Regarding the relatively
high level of support for language problems, particularly with academic tasks, one
explanation is that a significant amount of communication with professors and peers
was conducted in a mutual second language, distributing the burden of intercultural
communication. In contexts without a common second-language, host-country people
are less likely to possess awareness and ability to support sojourners in communicat-
ing.

6.1. Design implications

The bulk of our analysis served to categorize foreign students’ problems, identify
which types of problems are most lacking in support, and consider why this occurs.
Based on this analysis, RQ3 asks how can inadequately supported problems be ad-
dressed using language and social technologies? We suggest three approaches for
designers to facilitate increased support where it is most needed. These approaches
would support efforts for foreign students to communicate their needs and develop
relationships that could provide information, resources, and emotional support.

Supporting face to face intercultural communication

For those who lacked the language ability to converse face-to-face, text-based
communication could be conducted using tools like social media sites. Japanese col-
leagues were described as more capable at writing than speaking English, and foreign
lab members could use Google Translate to understand Japanese text. However, text-
based communications bear little resemblance to face-to-face conversations that are
characterized by spontaneity and improvisation. Given that many technological ef-
forts to support intercultural communication are related to online rather than in-person
conversations [55], tools designed to be integrated alongside face-to-face communica-
tion may improve efforts to socialize among intercultural peers. Also, previous studies
have focused almost exclusively on supporting non-native speakers’ comprehension,
but our study highlights the need for supporting non-native speakers’ in generating
speech.

One method could be adapting support features of written communication media to
face-to-face communication. Linguistic search engines such as NetSpeak [56, 57] and
Linggle [58] aim to support writers (especially non-native speakers) by suggesting
how to complete phrases based on a corpus of common expressions. And, software



such as SwiftKey [59] use machine learning to provide next-word suggestions based
on text input. A future step may be to combine such tools with speech recognition, so
non-native speakers could view suggestions when struggling to find a word or expres-
sion.

Machine translation [46] is another promising approach, but is still in an early
stage of development. Future advancements may help machine translation become a
viable way for people to have complex inter-linguistic conversations using their na-
tive languages, which could be a substantial boon for supporting informal communi-
cations. This may be particularly relevant for the context of this study where English
was used as a lingua franca among multiple groups of non-native English speakers.
Especially since, in spite of their strong English proficiency, our participants noted
that their native languages were still more comfortable.

Evaluating technologies for informal communication

Many evaluations of existing technologies to support intercultural communication use
metrics such as the speed and accuracy at which participants can complete a task [43,
45, 46]. These metrics are effective for understanding instrumental communication
that is most useful toward solving functional problems. This is consistent with our
finding that technological support was identified for 9% of functional problems and
only 3% of non-functional problems. However, these metrics do not seem well-suited
for evaluating informal communication, which is often less instrumental. Therefore,
future studies may improve our understanding of how technologies can facilitate in-
formal communication by investigating the use of these tools in natural settings. As
well as task completion, researchers could evaluate qualities such as shared knowl-
edge, community cohesion, feelings of belonging, and spontaneity among intercultur-
al peers.

Communicating problems
In many cases, participants indicated that their professors, colleagues, and other Ja-
panese people seemed unaware of the severity of certain problems. A common obser-
vation was that Japanese people provided support when asked directly, but rarely vol-
unteered. Instead of constantly asking Japanese colleagues for help, participants often
turned to other foreigners. Foreign students would benefit from tools that help them
communicate their difficulties to host-nationals. With regard to language-difficulties,
previous work has demonstrated that making native-speakers aware of non-native
speakers’ difficulties encouraged more effective communication strategies [42]. Addi-
tionally, language barriers tend to be asymmetric because, although native speakers
are aware of non-native speakers’ difficulties, they do not understand how this affect
non-native speakers’ behavior [60]. Awareness of cultural differences seems to be
similarly asymmetric, and therefore difficult for institutions to effectively support.
Yuan et al. [34] pointed to the potential of systems that increase “awareness of oth-
ers’ linguistic and cultural backgrounds” for helping members of multicultural organi-
zations identify peers who understand their cultural needs. When our participants
turned to co-nationals for support it was often organized through Facebook groups or



other communication channels outside their university. Accordingly, the problems and
support discussed in those channels were not visible to administrators or faculty who
could create formal support mechanisms within their institution. Universities and oth-
er organizations with multicultural populations could improve their awareness of cul-
tural differences by providing their own platforms for foreign members to discuss
their difficulties. This could be pursued through software that prompts people to make
notes of their challenges, or through social networking services with matchmaking
systems based on mutual problems, cultural practices, and goals. Information shared
through such systems could then be communicated to other members of the organiza-
tion, taking appropriate measures to preserve individuals’ privacy. Applied to a uni-
versity context, such approaches could improve institutional awareness of problems
related to cultural difference, and encourage policies and practices to better support
foreign students.

7. Conclusion and Future Work

This study focused on a five-week period in participants’ first year of graduate pro-
grams in Japan. We investigated how different types of problems experienced by for-
eign students are met with different levels of support. We shed light on factors that
influence the availability of support, and used these findings to identify opportunities
for addressing poorly supported problems. The unique population of our study helped
disentangle language and non-language problems. Both language and culture barriers
are asymmetrical and generally higher when seen from international students’ side.
For our population, language barriers related to English are higher from the Japanese
side, but culture barriers (adaptation to Japanese culture) are higher from the in-
ternational students’ side. Often, culture barriers (like Japanese habits) are invisible
from the Japanese side so it causes stress to the international students. As a result,
they may attribute some Japanese behaviors to negative motivations such as discrimi-
nation, but the root cause could be a lack of awareness.

Our technical recommendations about face-to-face communication address lan-
guage asymmetry by focusing on non-natives generating speech. And our discussion
of tools for improving institutional knowledge of foreign students’ difficulties ad-
dresses barriers caused by asymmetric awareness of both language and cultural diffi-
culties. Mutual deficits of awareness may lead foreign students to perceive certain
Japanese behaviors negatively and discourage communication with Japanese people.
Providing them ways to explain their own behavior may help illuminate these diffi-
culties. Other methods for highlighting these barriers could include sensing behaviors
using pervasive technologies, clustering them into groups using machine learning
techniques, and visualizing/highlighting differences between Japanese and in-
ternational students.

Although our study provides insight into the problems and support opportunities
experienced early in their sojourns, it does not identify changes that might occur later
in their studies. Future work may benefit from a longitudinal approach that could bet-
ter address longer-term adjustment. Additionally, similar approaches may be valuable



for studying sojourners in other contexts, such as other types of multicultural organi-
zations.
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