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Abstract. To help facilitate language learning for immigrants or for-
eigners arriving to another culture and language, we propose a context-
aware mobile application. To expand on the known elements like location,
activity, time and identity, we investigate the challenges on including cul-
tural awareness to ensure a better experience-based learning. We present
methods used to collect information about everyday activities collected
by immigrants or foreigners. This information will help structuring lan-
guage learning assignments presented through the context-aware mobile
application.
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1 Introduction

The idea behind labeling a device ’smart’ can be multifaceted, but one thing
that is always expected is auto-completion of the many redundant and therefore
trivial tasks. The truly smart applications on mobile phones will even know its
users’ schedule and the upcoming contexts in order to prepare the information.
These applications requires knowing the right context all the time in order to
function correctly thus making it the weakness, since providing wrong context
scenarios would break the experience. Salber et al. (1999) was among the first to
investigate and formalize how to aid developers in developing applications, which
had the context-awareness as the driven parameter [1]. Dey (2001) discussed in
[2] how we could understand and use context so applications could benefit from
this, at that time unused, layer of information.

In this paper we will investigate and discuss the challenges in creating a
context-aware language learning mobile application. A smart phone application
gives the possibility to create an unrestricted and more contextualized learning
platform for the individual. But getting the context automatically into the appli-
cation based on a set of fixed elements like, location and activity is a challenge.
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The foundation for the application is based on that between 2007 and 2009
around 60.000 immigrants were arriving to Denmark each year [3]. The integra-
tion mainly consists of language courses, which is run by the local municipalities.
This service is free of charge and the goal is to put the newcomers into a position,
where they can participate in everyday Danish life. The course setup establishes
a thorough theoretical understanding of the Danish language, but often lacks
the possibility to motivate students and let them apply this knowledge in a real
cultural setting and thus pro-actively participate in their host society.

To cope with this situation, we suggest an approach based on previous work
done by Rehm et al. (2009) on intercultural communication that puts the cultural
and language learning task in the context of its actual use by embracing training
methods [4] –like situated and experience-based learning –that have shown to
be more effective in terms of cultural integration [5]. This solution is aiming at
working with the individual on a learning and cultural level.

Many approaches adapt to the individual by requiring a certain amount of
user inputs to the system, which then based on a subjective input uses this
data to determine what could be relevant for the user. The challenge consists
of automating the experience and hereby eliminates any subjective inputs. In-
formation have never been so accessibly as today and with the smart phone we
are able to detect its user’s location and physical activity through clever use of
sensors, which are built into any phone that are being sold today. But if we add
a deeper layer of integration between the application and the smart phone, we
are able to read any user input like mails, SMS, calendars, installed applications
etc. This opens for an ethical challenge with its use and handling of personal
information. Also would we get permission to read these more private details
in the phone? Before choosing methods how to get information from users it is
important to understand what users see as a context. Due to the subjectivity
regarding the issue it will have to be tested in smaller target groups. This will
assure a better approach to record the experiences and construct a definition
from that data, before introducing it to the larger user base.

2 Culture as Contextual Information for Mobile
Language Learning

In the introduction we argue that situating the experience of learning a language
into the actual context of its use will have a huge impact on learning gains and
proficiency. But language learning is just one albeit very important aspect of
the overall vision of a system that supports cultural integration by experience-
based learning. On a theoretical level, the project aims at an integrated model of
cultural interactions by taking the system and user perspective into account. This
is based on our previous experience with culture aware interactive technology
and mobile embodied interactions and will pave the way for learning activities
that are integrated into the student’s everyday activities. On a practical level,
we develop a mobile solution for smart phones that proposes Danish multimedia
exercises to the student based on an interpretation of the student’s context at
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that time and taking the student’s background in terms of language expertise,
cultural integration and learning preferences into account.

To realize this vision, culture is a central notion that has an impact on sev-
eral levels and presents an important contextual factor where it is more or less
unclear how this can be capture and represented. On the one hand, aspects of
the target culture are the main learning goal of the system. Thus, there is a
need of capturing what are such relevant aspects of the target culture, where do
they become apparent in the everyday situations, i.e. what is their context of
use, and how can that be mapped to appropriate exercises for mobile learning.
As the notion of culture is used by several disciplines (e.g. linguistics, social
sciences, psychology, business, anthropology) attempting to provide a definition
of the constituting elements (e.g. [6]; [7]; [8]) this is not a trivial task. Addi-
tionally, it has been shown in intercultural training that cultural groups can
also be distinguished in terms of how they learn [7], and that people progress
through a number of stages from ethnocentric to ethnorelative [9] when they
make intercultural experiences, which also influence which aspects of a target
might be relevant for the current stage and in what way this information should
be presented. Ultimately, this means that extended user models will be neces-
sary to capture these partly static, partly dynamic features involved in cultural
integration.

3 Application Development Stages

We suggest that an approach to create experience-based learning with cul-
tural preferences would be through mobile context-aware computing. In order
to achieve that goal several challenges has to be addressed. We have divided
our application development into 3 main stages as depicted on Fig.1, which all
have a specific focus that needs to be solved in order to create a convincing
context-aware language learning experience.

The stages are each an isolated investigation. This paper focuses on the first
stage of the 3 stage development. As shown on Fig.1 our stage 1 box contains
various topics. The focus is on identifying experience-based learning contexts
together with the end user. This is primarily investigated as a field study and
collected through an application created for the specific purpose. Each topic
within stage 1 is discussed in individual sections hereafter.

3.1 Stage 1 – Definition of a Context

We use Dey’s (2001) definition of a context, which is as follows:

”Context is any information that can be used to characterise the
situation of an entity. An entity is a person, place, or object that is
considered relevant to the interaction between a user and an application,
including the user and applications themselves.” [2]
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Fig. 1. Overview of the multiple stages in the development of a language learning
application

We want to have incorporated several key elements in the chosen definition,
which are important to our solution. The definition by Dey (2001) encompass
the much used elements in context-aware computing, like location, identity, in-
teraction (activity), but lacks the actual mention of time. We do believe that
this is covered by including the interaction device as a measurable parameter.
Dourish (2004) mention several studies and compare their definitions of a con-
text and it is clear that the main foundation apparently regardless of case in
which the context is used have location, identity and time as parameters [10].
Based on these three elements we can predict several situational contexts that
will be useful information in a language learning application. The device holds
another layer of context relevant information, such as physical actions or activ-
ities. These physical motions can be captures by sensors in the phone or sensor
only devices, which are demonstrated by [11–14]. The definition by Dey (2001)
also allows for collecting information based upon phone usage. This will involve
SMS, calendar, mails, frequently used programs, RSS feeds, cloud services or
social networks like Twitter and Facebook. By including personal profiling, it
will open a discussion regarding privacy, which is not relevant in this paper and
therefore will not be addressed.

3.2 Stage 1 – What Is a Language Learning Context?

The application is meant to invoke experience-based learning by using the assign-
ments in the language class at a later time. Schmidt (2005) introduces Implicit
Human Computer Interaction (iHCI) as the interaction conducted by the user
with the environment or artifacts in order to accomplish a goal [15]. The implicit
interaction or input is measured by the system depended on behaviors or actions
of the user. We believe that the experiences may not all be measurable and will
become implicit feedback to the context understanding for each user when using
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the application. This will provide a more situated experience for the user and
thereby be essential learning of how a situation may work, since these can be
very cultural depended.

Current language courses are still class room based, learners interact with
other learners that have an equal level of mastery of the language. Thus, exer-
cises done during the class have one severe shortcoming, even if they are mo-
tivating and well-designed, e.g. including role-plays or other experience-based
elements. Learners interact with other non-native speakers, rendering it nearly
impossible to experience ”real” conversations in terms of what is discussed, how
it is discussed down to phonetic accuracy for the language that is learned.

By complementing class work with situated learning in real situations, we
aim providing the learners with opportunities to experience and practice in real
situations following the idea of coaching in intercultural training [16]. Imagine
e.g. a situation where the student stands in line at the train station in order to
purchase a ticket. This can be seen as an ideal situation to trigger a learning
session on buying a train ticket. The student has some time for this session as
he is waiting for his turn, he is in the right context for the knowledge that is
conveyed and he is able to apply the knowledge shortly afterwards in a real
situation. These experiences can then feed back into the classroom, providing
feedback to the teacher about the actual performance of the learners in the
class and allowing them to structure the lessons more around real problems the
learners are facing.

One of the challenges raised by this approach is the necessity to define which
kinds of language learning contexts are likely to be relevant for situated learning.
The example above shows that location might be relevant information. Other
information could be the learners’ calender. If there is e.g. a meeting scheduled
with the boss in the afternoon, a useful learning exercise could focus on inter-
actions with higher status individuals. Or if the learner has recently begun to
browse real-estate websites, exercises centered around houses and the real-estate
market might be very appropriate. As this is largely uncharted territory, we are
proposing methods for capturing relevant language learning context in the next
section.

3.3 Stage 1 – Approach to Context Identification

In this section we present and discuss how a diary study and a context logging
applications can be used to collect knowledge about context relevant scenarios
for our experience-based language learning application. These investigations are
necessary due to the inclusion of the cultural layer. Foreigners and immigrants
will not have the same cultural behavior and understanding as ethnic Danes of
everyday instances. Thus the participants for the two studies are actual foreigners
and immigrants attending language courses offered by the local municipality. The
following sections will explain the purpose by conducting a diary and context
logging study.
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Diary Study. Situational information can be difficult to collect due to several
issues; like ethics on when and where to log data or what is important data for
this user and therefore should be logged. The solution, which is the straightest
forward by, is a diary study. This allows notating current activity, location, date,
time of day and comments. However this is relaying on participants willingness to
actively do an effort and might require a more instructed survey. An instructed
survey can alter the premises towards a more biased data gathering than orig-
inally envisioned. It’s important that a schedule for the complete study is in
place before starting, since major events might interfere with the actual normal
activity level. An example could be measuring how often do you do sport related
activities. This can be a very seasonable measurement, which will make a false
impact on the study if only conducted during the winter or summer. Depend-
ing on what study that is being conducted different lengths can be discussed as
the best measurement. If weekly routines are important then it’s not enough to
conduct the study below of one week, since the measurement might not be nor-
malized from that period. A diary study can be anonymously conducted or with
an identification possibility. What not so great about an anonymously approach
is that if during the analysis an answer don’t make sense or is very interesting,
it’s not possible to get the participant to elaborate on it. If participants are
asked to leave their name or each diary is registered then it’s possible to conduct
interviews afterwards if needed, but on the potential cost of honesty.

What can you expect to get from a diary study?

– Structured study.
– Specified activities and day cycles of activities.
– Duration, labeled location and date.
– User comments.

What can you not expect to get from a diary study?

– Readable notes.
– Fast feedback
– Continuous results
– Corrections

Context Logging Application. The context logging application is installed
on smart phones, which then are lend to end users for a time span of at least one
week. Longer time spans have through preliminary trails shown a decrease in
interest and would not provide any additionally results. It is therefore a better
return on investment, with more participants contributing one week of activities
each than fewer submitting after longer periods of use.

The participants are taught in how to use the phone and the actual context
logging application. Fig.2 depicts a use case scenario, where the user is waiting for
the bus to arrive, so he can take a photo of that specific scenario. The application
is built as a 2 stage system. The main layout provides basic instruction on how
to use the application and what the study is about. Beyond the instruction the
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Fig. 2. Non-Danish speaking student using the context logging application at a bus
stop

user can either start the logging or send the collected data to the database. By
pressing the start button the application request the user to take a photo of the
current context relevant scenario or situation, which is the first stage. During
and including after the photo the application also records all audio, which is the
second stage. Until the user determines that the scenario or situation is done
and presses the stop button, it will remain active. In parallel with the active user
involved logging the application collects passively GPS coordinates (if available),
time and date on each started session. Location data is interesting, since it can
relate the user to various defined topics like transport, leisure etc. depending on
what can be found within a certain geographical vicinity of the user.

4 Discussion

The major, but interesting challenge is how should the collected data consisting
of qualitative (user opinions) and quantitative data (location, activity, phone us-
age), be used to generate an experience that can be qualified as context relevant,
with the inclusion of case specifics (culture)? Based on language learning models
and experience-based learning a decision framework will sort the sensed informa-
tion and propose assignments for the user. A database will allow external push
options and that can be utilized with creating a web-based editor that is aimed
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towards educators for assignment creation. The editor can incorporate the nec-
essary parameters required by the decision framework so created assignments
easily can be pushed to the users. This will add an extra layer of control for
the educators to reach the individual so any profiling regarding learning styles
or cultural preferences on users can be added in this interface. Table1 shows
the different key elements necessary to determine a specific context and what
technologies or methods would be used to collect them.

Table 1. Context-aware technologies or methods available for a smart phone is placed
according to traditional context types, with the addition of case specifics

Location Identity Activity T ime Case specifics

GPS Phone usage Accelerometer System clock & date Users’ culture
Patterns Social media Gyroscope Duration of action Target culture
Google places API Cloud services Location data Events Experience-based

For example, if the system only were given the location data it would not be
sufficient to create an automatic experience-based learning application, due to
central elements would be missing from our used context definition. To close this
gap and add to the real experience-based part, user activities will be an impor-
tant function, since this information will allow a combined decision based on a
location and the current activity. User activities can be physical or mechanical
movement like walking, riding the bus etc. Collecting activity data can be sensed
anonymously through sensors in mobile phones. Time is able to use the location
data to search for events in the phones calendar or over cloud and social services,
which will further add to the dimension of context-awareness. Lastly we have a
cultural understanding of the user, which will help structuring the presentation
of a language learning assignment.

5 Future Work

Next stage in the development will encompass an analysis of collected data
through diary studies and a context logging application with foreigners or im-
migrants whom arrives to Denmark and have the goal to learn the culture and
language. Further work will likewise consists of creating a recognition system
for activities and prior to that collect the data needed to classify them. The
last stage of development will draw on the findings to propose a working proto-
type, with user profiles calculated from cultural preferences in order to provide
experience-based language learning.
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