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Punctuation marks are used to capture characteristics of speech delivery, not to

mark grammatical units.
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the next speaker’s adjacent turn, it indicates that there is no gap at all
between the two turns

an interval between utterances (3 seconds and 2 tenths in this case)
a very short untimed pause

underlining indicates speaker emphasis

indicates lengthening of the preceding sound

a single dash indicates an abrupt cut-off

rising intonation, not necessarily a question

an animated or emphatic tone

a comma indicates low rising intonation, suggesting continuation
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in the case of inaccurate pronunciation of an L1/L2 word, an
approximation of the sound is given in square brackets
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indicate that the talk they surround is produced slowly
Student No. 1 or 2

Research Assistant

The Kitchen

indicate a turn performed as a gesture
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Transcription Conventions Xv

The Kitchen (KIT) is treated as one of the participants. Hence, its verbal turns
are represented as plain speech (including pauses, emphasis etc.):

KIT: no (.) this is the knife

The kitchen’s non-verbal actions (such as help availability, success sounds or the
display of pictures) which are designed to be overtly available to participants are
encoded in double brackets.

KIT: ((help 2 picture))
KIT: ((success sound))

*H1* The system is indicating that help level 1 is available
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Introduction

Paul Seedhouse

This chapter provides information about the background to the European
Digital Kitchen (EDK) project, its motivation, rationale and the real-world chal-
lenges which it seeks to tackle. It introduces the central argument of the book.
Although individual projects may be ephemeral because of the pace of techno-
logical change, the analyses in this collection draw out general principles and a
model in relation to real-world, pervasive environments for language learning
employing digital sensor technology and a task-based approach. These princi-
ples may then continue to be applied to other such environments for language
learning (and other areas of learning) which may be built in the future. An over-
view of the sections and chapters which form the collection is provided, intro-
ducing the reader to how pedagogical and technological designs complement

each other, as well as to areas of research interest.

Aims of this book

This book explains how a real-world, pervasive digital environment for language
learning was conceived, designed, built, trialled and researched. How can the
latest digital technology be used to create an environment in which people can
learn European languages while performing a meaningful real-world task and
experiencing the cultural aspect of learning to cook European dishes? This book
explains how to do this from A to Z, covering how a digital environment for
language learning was designed, built and researched, as well as revealing what
actually happens in practice in terms of the learning experiences of users in five
European countries. The project aimed to make language learning motivat-
ing by tapping into people’s interest in both cooking and technology — you can
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learn a language while cooking and interacting with a speaking digital kitchen.
The book explains the design and implementation principles and procedures
involved, enabling readers to design and implement a real-world digital learn-
ing environment themselves in the same way. In-depth research studies show
how the system was actually implemented in five different European countries
with seven different languages (plus Korean) and with different types of learn-
ers. There are numerous photographs of the system in use and evidence of how
and what 250 users actually experienced and learnt throughout the project. The
research studies illustrate both the process of language learning in this environ-
ment as well as the product in terms of measurable gains in language proficiency.
We demonstrate how a framework for researching language learning must be
integrated into the design of the digital environment itself. The book is written
for readers with a background and interest in applied linguistics, as well as edu-
cational technology or pervasive computing. We intend it to be particularly use-
ful for postgraduate students and researchers who are planning to create a digital
environment for language learning themselves. To make the study relevant, we
draw out general principles and a model in relation to real-world, pervasive
environments for language learning employing digital sensor technology and a
task-based approach. These principles may then prove useful for application to
other environments for language learning (and other disciplines) in the future.

Origins and rationale of the project

In this section we explain how the project (or rather, three related projects)
started and developed, as well as our reasons for choosing a kitchen environ-
ment and cooking as an appropriate task for language learning. Before we do
so, we will unpack the terms ‘pervasive, ‘real-world’ and ‘digital’ By digital we
mean that a digital computer system communicates with learners and tracks
their physical actions through digital sensors embedded in the utensils and
ingredients which they manipulate. By real-world, we mean that users are actu-
ally in a real kitchen cooking real food, as opposed to virtual digital environ-
ments which simulate reality. By pervasive we refer to an application of digital
technology which is familiar to the vast majority of people in developed coun-
tries, but which has not yet had much impact on language learning, namely per-
vasive computing. In this field, the technology is intended to retreat into the
background, providing timely advice, help and feedback whenever necessary to
enable users to perform a task. Readers will be familiar for some years now with
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the experience of having a computer giving them verbal instructions while they
are performing the important task of driving a car (satellite navigation). The
digital system, aided by satellite signal data, tracks their progress in the task and
provides timely, context-specific feedback. So although pervasive computing has
become firmly embedded in our everyday life in the case of some of our daily
tasks, its potential has so far not been fully realized in the field of language learn-
ing. Weiser (1991) introduced ubiquitous computing (Ubicomp) as an approach
‘that takes into account the natural human environment and allows the comput-
ers themselves to vanish into the background: There are a number of similar
terms used to describe similar approaches, including ‘pervasive, ‘ambient,, ‘eve-
ryware. In this book we follow Ogata’s (2008) classification of digital learning
environments and use the term pervasive as one particular type of ubiquitous
environment. The digital kitchen is a computer-supported pervasive learning
environment in that it has a high level of embeddedness in a context, but a low
level of mobility. In other words, the technology is designed to function in an
ordinary kitchen.

What is the point of trying to create a pervasive, real-world digital environ-
ment for language learning? First, a number of well-known problems relating to
classroom foreign language teaching are addressed by this project. The universal
problem of classroom language teaching is that student rehearse using the lan-
guage, rather than actually using the language to carry out real-world actions.
In the digital kitchen, languages are learnt by physically carrying out a cooking
task which engages all of the five senses. Second, there is the difficulty of bring-
ing a foreign culture to life in the classroom, and cuisine offers a window into
this culture: “The relationship among language, food and culture in a society is
an inextricable on€’ (Ayeomoni 2011: 51). In the digital kitchen environment, we
intend that learners will be able to learn aspects of the language multimodally
while performing a meaningful and enjoyable real-world task and will simulta-
neously experience the cultural aspect of learning to cook a foreign dish. Third,
there is the issue of how to motivate people to learn languages. One solution is to
tap into existing motivations, and one such is cookery. Currently there is a huge
interest throughout the European Union in cooking, as can be seen in the num-
ber of cookbooks sold and the number of cooking programmes on TV. Many
adult learners are motivated to learn European languages through their interest
in cuisine and culture, and this project taps into this motivation. Also, many
people find technology an inherently motivating tool for learning, as evidenced
by the plethora of digital materials available for learning via a variety of plat-
forms. Multimodal technology involving physical activity (such as Nintendo Wii
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™) is particularly popular, and this project employs similar accelerometer sensor
technology to track physical movements in three dimensions. User feedback
indicates that many found the technology inherently motivating: “Wonderful
technology’; “The sensors were cool’; T said that it was fun to do and that it’s great
that you can do something practical whilst learning languages and different reci-
pes and I really like the idea and the technology. Fourth, the pedagogical design
employs task-based language teaching (TBLT), a well-researched approach to
language learning, which prompts learners to achieve a goal or complete a task.
So far TBLT has predominantly been based on tasks to be undertaken within
the classrooms which simulate real-world tasks. Some innovations in TBLT have
combined language learning with other, non-linguistic skills in a similar way to
this project. Paterson and Williss (2008) English through Music, for example,
aims to help children to absorb English naturally as they enjoy making music
together. There have been few attempts to employ TBLT in naturalistic settings
outside the classroom; the project described here is innovative in combining
TBLT and digital technology in a naturalistic kitchen setting outside the class-
room. Given the emphasis of the authentic task within TBLT, we have used the
kitchen environment as a learning context since the act of cooking a meal is an
authentic task with a clear goal and end product. Finally, it means that language
learning can be normalized or integrated into everyday activities, such as cook-
ing. One does not necessarily need to take time out of everyday life in order to
learn some aspects of a foreign language. Pervasive computing specialists believe
that digital sensors will be embedded throughout the homes of the future. We
will therefore be able to tell our home what we want to do and it will be able to
provide us with help and guidance for everyday tasks such as cooking food, car-
rying out a repair, travelling and so on. The technology to achieve this is already
available and can be adapted to integrate language learning into the task. So, one
aim of the project is to establish whether language learning can in principle be
normalized by integrating it into everyday activities such as cooking at home.
This project also engages with challenges at national and international levels.
A significant challenge for the UK is how to improve the declining foreign lan-
guage proficiency of its workforce. The number of pupils gaining a qualification
in a foreign language has decreased significantly, while a recent British Academy
report discussed concerns that the future of the UK’s world-class research base
might be threatened because of the decline in foreign language learning. At the
same time, the EU has recognized the problems that Europe faces in increasing
foreign language proficiency, as the number of languages increases with new
member states. The EU therefore promotes projects which try to increase social
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and professional mobility between member states and the integration of the
large number of migrants currently entering the EU. At the international level,
globalization of world economy, mass international travel and conflicts place a
premium on projects which promote greater understanding and tolerance of
other languages and cultures.

We believe that pervasive digital computing, in combination with the real-
world task of cooking, offers an appropriate means of addressing these prob-
lems and challenges. We therefore developed a series of digital kitchens, projects
which involved taking a normal kitchen and adapting it by using digital sensor
technology. In the Ambient Kitchen project (2007-2014), a host of pervasive
sensors (including RFID, floor pressure and embedded accelerometers) were
designed to monitor activity in the kitchen to assist dementia sufferers (Olivier
et al. 2009). The system analysed the sensor data to attempt to identify breaks in
task progression, so that assistive prompts could be given. When Paul Seedhouse
and Patrick Olivier discussed the Ambient Kitchen, it became clear that the
technology could be adapted to language learning, since cooking was both an
appropriate task for the implementation of a TBLT approach and an interest-
ing way of exploring foreign culture in tandem with a foreign language. In the
French Digital Kitchen project (2010-2012), the Ambient Kitchen was therefore
re-specified to create a language learning environment for British learners of
French (Seedhouse et al. 2013). We used objects instrumented with accelerom-
eters and activity recognition of the way objects were manipulated to inform the
system of user actions, together with pre-recorded audio prompts and a user
interface for interaction. In the EDK project (2011-2014), we expanded the sys-
tem to seven languages and five countries and employed photo and video tools
to explain unknown words to users. We simplified ‘activity recognition’ to object
movement, as focus on specific cooking techniques was not required. We also
developed an authoring tool to enable users to create their own recipes in differ-
ent languages. We constructed a real-world, purpose-built kitchen (figure 1.1)
that communicates with learners in a European language and gives them step-
by-step instructions on how to prepare cuisine.. Digital sensors are inserted in
or attached to all the kitchen equipment and ingredients, so the digital kitchen
detects what learners are doing and gives them feedback, rather like sat-nav
in cars. Learners are also able to communicate with the kitchens and can ask
for help (photos, videos) if they don’t understand any foreign language words.
Chapter 4 gives a more detailed account of the evolution of this technology.

We chose to use a kitchen because cooking is a task which has consider-
able resonance with both language and culture. Cooking allows learners to
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immerse themselves in an everyday real-world task with a tangible (and edible)
product; the technology should operate facilitatively in the background. We
designed the kitchen to support independent, autonomous, collaborative learn-
ing - that is, to be used by pairs of learners without the presence of a teacher.
The requirement for users to cooperate in the cooking task should generate
spoken interaction. The kitchen as a setting provides a tangible connection to
what Skehan referred to as ‘real-world activities’ (1998: 95), where authentic
language is used for communicative purposes and a real-world task outcome
is seen in terms of a European dish, which is eaten at the end of the task. The
notion of cooking as pedagogy or experiential learning has been specifically
explored by cultural anthropological approaches as an activity involving ‘mul-
tisensory experiential learning’ (Trubek and Belliveau 2009: 16). The kitchen
is seen to ‘engage students at an almost instinctive level; the smells, sounds,
sights, textures and tastes excite senses and intellects’ (2009: 16). One strand of
our research has been to investigate how well students can learn new vocabu-
lary when physically touching and manipulating utensils and ingredients and
this is reported in chapter 9. The very clear evidence is that being able to touch
and manipulate objects in a meaningful task makes a significant difference to
vocabulary learning of those objects. The physical nature of the kitchen task
provides immediacy relating to all of the senses: sight, sound, smell, touch and
(in the post-task) taste. A kitchen setting is therefore eminently suitable for
multimodal language learning. The digital kitchen is intended to offer a lan-
guage learning environment which is not only multimodal but multisensory as
well as a part of learners experiencing aspects of the foreign culture and cui-
sine. The physicality of the experience is intended to enhance learner motiva-
tion and interest. TBLT has in the past sometimes been criticized for failing to
produce enjoyable, motivating and engaging classroom tasks for learners. The
EDK project started the design process by identifying a real-world task which
people in all cultures find engaging and enjoyable; the evidence for this is the
popularity of cooking programmes on TV around the world. The cooking task
is enjoyable and engaging because it involves all five senses, because it is an act
of creation in which you are actively involved and because you can consume
what you produce. Cooking is not only a universal task which is important
in all cultures, but also provides a window into that culture: ‘Food is a cen-
tral activity of mankind and one of the single most significant trademarks of a
culture’ (Kurlansky 2004: 11). In the EDK, users have the novelty of learning a
new cuisine, culture and language all at the same time as a form of integrated
learning.
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Figure 1.1

From a technological viewpoint, our main focus has been on how the situated
nature of language instruction (timeliness and in context of the tasks) could be
supported by technology. In broader terms, the project explores how technology
can be used to perform real-world and culturally engaging tasks via the medium
of a foreign language and also provides an example of how two rather different
sets of skills (language and cooking) may be acquired at the same time by use of
appropriate technology.

Although some of the chapters focus on the technological development of
the system, the EDK needs to be understood as a real-world environment for
language learning in which learners make active choices as to which aspects of
that environment they are going to employ to help them complete their task.
The system is of course a key component of that environment. However, the
evidence detailed in this book is that learners make use of a number of other
environmental supports, depending on their own learning styles, strategies
and prior knowledge of L2 and of cooking. In chapters 3, 7 and 8, we see how
participants make use of their partners to collaborate in both the cooking task
and the language learning task. Chapter 3 demonstrates how learners are able
to exchange relevant skills with each other. Chapter 7 examines in detail how
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learners collaborate to manage language learning, while chapter 8 shows how
the performance of an individual learner over four sessions varies according to
the learner she is partnered with. As seen in figure 1.1, the real-world kitchen
environment provides a rich, multisensory, multimodal and stimulating learn-
ing environment of ingredients and equipment. For example, learners who do
not know the French word ‘gousse de vanille’ and had never seen a vanilla pod
before, were nonetheless able to jointly find and identify a ‘pod of vanilla’ In a
post-task interview a participant pointed out that ‘unfamiliar words were gener-
ally easy enough to work out from the context’

'The main argument

The main argument of the book is this: Individual projects may be transient due
to the rapidity of technological innovation. Nonetheless, the studies in this book
delineate general principles and a model for the development of real-world, perva-
sive environments for language learning which use digital sensor technology and
TBLT. These principles are then applicable to the development of other such envi-
ronments for language learning (and other disciplines) in the future. The key fea-
tures of any pervasive, real-world digital environment for language learning are:

e Participants physically carry out real-world tasks (using real-world
equipment) which are embedded in everyday, real-world contexts such as
a kitchen, an office or a shop. The task can be broken down into a series of
specifiable physical actions.

¢ Participants should receive some L2 input from some source and be able to
learn some aspects of the L2 by performing the task.

¢ Participants physically touch and manipulate real-world objects while
carrying out the task, have the opportunity to learn the L2 names of these
objects (as well as the processes involved) and may be evaluated on their
learning if required.

o The digital system can track how participants are carrying out the series of
physical actions which constitute the task via a number of digital sensors
embedded in the environment.

® The technology is designed to facilitate performance of the task but is not
the focus of the activity - it remains in the background.

® The system provides timely instructions, feedback, help and tips to users to
enable them to perform the task. The feedback facilitates multimodal and
multisensory learning by use of audio, photos and videos.
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e The learning environment provides a range of possible supports or scaffolds
to cater for a variety of learning styles and L2 proficiency levels, and learners
can decide for themselves which to make use of.

e Participants can ask the system for help or for explanations, but are not
obliged to.

e Participants may work in pairs or groups and tasks may be designed to
promote interaction between them in L1 or L2.

e There should also be a real-world outcome, for example, drawing a picture,
singing a song.

e A task cycle should be planned, consisting of pre-task, during-task and
post-task.

e If testing of language learning is required, there should be careful planning
of how the testing cycle relates to the task cycle (see Chapter 9, figure 9.1).

e Evaluation of language learning is integrated into the experience in some
way so that participants (and others) can see what has been learnt.

¢ Consideration should be given to how evaluation of learner performance
can be undertaken and related to the Common European Framework of
Reference for Languages (CEFR). Chapter 6 provides examples of how to
relate performance to Can Do descriptors and CEFR bands.

e Itisa good practice to develop an authoring tool so that materials can easily
be developed for other languages.

e The task employed should be a motivating and engaging one.

It is essential that a framework for researching both the process and the product
or the effectiveness of language learning is built into the structure of the environ-
ment itself from the beginning rather than as an afterthought.

These principles are intended to guard against obsolescence in the future; the
tasks that people wish to learn will change, as will the technology, but the princi-
ples may be adapted to these. During the course of this book, we explain how the
EDK project developed procedures, systems and materials based on the above
principles. We will return to these key features again in the concluding chapter
in order to evaluate how these features have been put into practice.

The design and structure of the book

In this section I explain how the book is structured, how pedagogical and tech-
nological designs complement each other and how the diverse component chap-
ters are intended to cohere to form a whole. The whole book is pedagogically
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conceived as a case study which will enable others to design and implement a
real-world pervasive digital learning environment using a task-based approach.
It is intended to be particularly useful as a model for students of pervasive
computing who are required to develop real-world applications as part of their
studies. At Newcastle University, for example, year 1 Computing Science under-
graduate students produce language learning apps for their end-of-year projects.
Conversely, students of applied linguistics or education who are interested in
developing applications of digital technology should also find this model useful.
Moreover, the book serves as an example of interdisciplinary collaborative work
on the development of digital learning environments. In their chapter conclu-
sions, all chapter authors relate their findings to the bigger picture such as: What
can their chapter tell others about how to design and implement a real-world
digital learning environment? What general lessons can be drawn and what
advice might be given to others?

The analyses of data and the discussions in this collection draw out general
principles and procedures in relation to real-world digital environments for lan-
guage learning employing digital sensor technology and a task-based approach.
Chapter 11 summarizes these principles and procedures, and condenses them
into an explicit model, which may then be used to design and implement future
real-world pervasive environments for learning using digital sensor technolo-
gies. There is also a discussion of other real-world learning settings that might
be suitable for approaches employing digital sensor technology and a task-based
pedagogy. The research infrastructure for both the process and product or effec-
tiveness of language learning is integral to the structure of the environment. We
review the lessons learnt from the empirical research presented in this collection
and arrive at a methodological model for researching language learning in real-
world digital environments.

The emphasis throughout the book is on the principles and procedures of
designing, implementing, researching and evaluating a real-world pervasive
digital learning environment employing a task-based approach. The EDK pro-
ject illustrates a successful, functioning environment, so that there is a continu-
ous interplay between theory and practice.

This book comprises four parts. Part 1 consists of the ‘Introduction’
(chapter 1) and Chapter 2, which is a literature review chapter entitled ‘Locating
the European Digital Kitchen in its Research Context’. This chapter sets the pro-
ject in the context of the research literature on language learning pedagogy and
technological developments. It does so by reviewing the literature on Computer-
Assisted Language Learning, Human-Computer Interaction and language
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learning and teaching. The project is portrayed as drawing on a number of
research traditions and methodologies, which are adapted to develop project
aims. The chapter identifies the areas in which the project is innovative, as well
as the ways in which it builds on previous work.

Part 2 discusses the design of the environment and consists of three chapters
which cover pedagogical, interactional and technological aspects of the design
process, as well as how these can be analysed and researched. Chapter 3 cov-
ers pedagogical design and explains the pedagogical principles underlying the
system, materials and procedures. The project employs the principles of TBLT.
Tasks are divided into three phases: pre-task, during-task and post-task, provid-
ing a clear design structure for materials, for conduct of sessions and for evalua-
tion of performance. It is argued that the project attempts to realize some of the
advantages of TBLT using digital technology in a real-world setting outside the
classroom. The chapter explains and exemplifies how the concepts and princi-
ples of TBLT have been operationalized in the digital kitchen setting, from the
pedagogical perspective.

Chapter 4 explains the technology used in the EDK project, assuming a non-
specialist readership. We look at how the technology was designed and devel-
oped to deliver specific environmental features for the EDK, and how materials
were designed to work with the technology. There is particular emphasis on
two technological aspects: How does the system recognize what is going on in
the kitchen? How can the system present appropriate materials to the users at
the right time, thereby promoting language learning, interaction and effective
cooking?

The technological components of the pervasive system consist of the sensors,
the tablet with its graphical user interface and the interaction tools. The author-
ing tool allows materials to be uploaded onto the system. The principles behind
the technology are described, and the TBLT principles underlying materials
design for individual languages and recipes are elucidated.

Chapter 5 compares the human viewpoint and the systems viewpoint,
describing how the same real-world language learning session is ‘seen’ from two
different points of view; the human users’ and the digital systems. Two tran-
scripts are placed side by side, one containing the users’ verbal and nonverbal
actions, the other showing sensor logs from the system, that is, evidence of
who did what and when. This contributes to an understanding of what type of
‘communication’ takes place in an EDK cooking session, with implications for
redesign and technology development. We also see how a task is implemented
from both perspectives. This chapter demonstrates how a session in a real-world
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digital environment can be seen as a case of communication between computers
and humans, which is best understood if the reader is aware of the perspectives
of both sides.

Part 3 provides a detailed research picture of how the digital environment
was implemented in five countries with 250 learners and presents a range of data
and perspectives which explain how it works from a user’s perspective. The digi-
tal kitchen environment is a complex one, involving users across a range of expe-
riences. Therefore, the contributing authors have employed a range of research
methodologies and both quantitative and qualitative approaches to investigate
both the product of learning (in terms of gains) and the process of learning.
The studies have focused on a range of phenomena in order to do justice to the
multiplexity of experiences. The chapters investigate listening skills, the learning
experience, the progress of an individual, vocabulary learning and comparing
the human and system viewpoints.

Chapter 6 investigates the assessment and development of listening skills.
One of the key competences promoted through the EDK is listening compre-
hension. By listening to the digitized cooking instructions in the target language,
learners at different competence levels are guided in the preparation of one food
item and achieve an outcome, namely the preparation of a dish typical of a
European country related to that language. As they implement the procedure,
learners demonstrate how well they can understand and follow the instructions.
Examples taken from audio-visual data collected during cooking sessions in the
German Digital Kitchen are presented. They are analysed in relation to specific
descriptors for listening and receptive skills developed for the EDK. The descrip-
tors are related to the scale for overall listening comprehension in the CEFR. The
data illustrate that assessing learner data in this way can serve two different pur-
poses. First, it is possible to rate the learners’ linguistic performances during the
cooking sessions. Second, it becomes possible to determine which future lan-
guage learning goals can be identified for individual learners in order to support
them in their language learning process. In the last section of the chapter, the
results of a vocabulary pre-test and a post-test are presented, which exemplify
how cooking in the EDK can support learners in understanding instructions
and learning topic-related vocabulary.

Chapter 7 covers cooking, interaction and learning in the Finnish Digital
Kitchen. The authors discuss and demonstrate how language is learned in and
through interaction during the real-life activity of cooking. The data consist
of video recordings from EDK cooking sessions by exchange students learn-
ing Finnish in different Finnish universities. In particular, the focus is on how
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the authentic environment supports learning. Given that the participants are
involved in a goal-oriented real life activity, our examples illustrate that they
have great motivation to understand the language used by the computer system
and perform the cooking activities in the manner requested. Thus, when con-
fronted with a linguistic problem, students will not let the problem pass. Instead,
they actively seek affordances and use both the interactional and technological
resources that are available to them in the situation. For example, when the com-
puter uses an unknown word, learners can get support from each other, or they
can deduce the meaning of the word on the basis of their former knowledge and
experience of cooking. It will be argued that the interactional setting and task-
based nature of the EDK offers the learners resources to construct meanings and
thus scaffold their understanding process.

Chapter 8 is entitled “The More I cook, the More I Learn” and traces one
student’s learning itinerary through her participation in four cooking sessions.
The Catalan and Spanish materials for the EDK offer a variety of four dishes,
two in each language. Most often, each recipe was trialled with different pairs
of students. However, a few individual learners volunteered to try another one.
This is the case of Ava, a French learner of Catalan, who had some knowledge in
Spanish as well. As language learning is a social activity, Ava’s case is an interest-
ing one because her performance in the EDK varied, depending on who she was
cooking with, and on the familiarity she gained with the system. In this chapter,
we follow Ava’s individual progress as a learner in the EDK. We will chronologi-
cally examine how, in each trial, she interacts with the system; her discourse is
mediated both by the task instructions and by the relationship she establishes
with her cooking partner; they both interpret and conduct the cooking task; she
activates and puts into play her linguistic resources and repertoires, as well as the
knowledge she possesses on how the kitchen works, in order to negotiate mean-
ing and to produce the recipe.

Chapter 9 reports on how learning of vocabulary items was assessed in the
English and Italian Digital Kitchens, the methods being different but comple-
mentary. In Italy the results of various questionnaires and forms of lexicon
assessment were reported and supplemented with micro-genetic analyses of
learning of new vocabulary items using transcript data. In England a quantita-
tive approach was adopted, involving pre-test, post-test and delayed post-test of
sixteen vocabulary items (utensils and ingredients) learnt by individuals. The
results showed significant gains resulting from the learning sessions in the EDK.
A combination of the two studies provides a rich and detailed perspective on
one single aspect of the overall learning experience in the EDK.
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Chapter 10 reports on the Korean Digital Kitchen (KDK) research project,
which investigated the relative importance of sight and touch in vocabulary
learning. The project involved teaching a non-European language with a differ-
ent script, culture and cuisine. We attempted to disaggregate ‘seeing’ the objects
and ingredients from the other supports in the KDK environment and took two
parallel groups in a quasi-experimental design. One group carried out the stand-
ard digital kitchen cooking task as described in this book, whereas the other
group carried out a parallel task in the classroom, learning the same items by
looking at photographs of the objects only. This aimed to see whether there was
any significant difference between vocabulary learning, which involved seeing
the learning items only, and learning which involved touching and using the
items in a meaningful task in the KDK environment.

Learners were able to learn Korean vocabulary items significantly better in
the KDK than in the classroom for both reception and production, for both
spoken and written media and in both the post-test and delayed-post-test. Being
able to touch and manipulate physical objects as part of a meaningful task in
the KDK involving all of the senses as well as self-organized learning helped
students learn vocabulary more effectively than merely being able to see them in
photographic format in a classroom. This was suggested by the qualitative analy-
sis of the interaction and learning processes in each environment.

In Part 4, Chapter 11 draws together all of the points which emerged from
the empirical evidence and discussions in the previous chapters. The analyses
of data and discussions in this collection have drawn out general principles
and procedures in relation to pervasive environments for language learning
employing digital sensor technology and a task-based approach. These prin-
ciples and procedures are summarized in this chapter as an explicit model for
the future design and implementation of other real-world pervasive environ-
ments for learning using digital technologies and TBLT. The model delineates
the stages and procedures involved and suggests which other real-world learn-
ing settings might be suitable for similar projects. Finally, we review the lessons
learnt from the empirical research presented in this collection and present a
methodological model for researching language learning in real-world digital
environments.

One advantage of the EDK project is that all of its aspects have been con-
ceived, designed, implemented and researched from scratch by the same team,
including technology, pedagogy, materials, assessment procedures, research
design and data analysis. This means we can be confident that learning is due
to the designed interventions. Another key aspect to this project has been the
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European dimension. The EDK was an EU-funded language learning project with
the short name LanCook, meaning ‘Learning languages, cultures and cuisines
in digital interactive kitchens. This project developed language learning mate-
rials for European languages and cuisines: English, French, German, Spanish,
Catalan, Italian and Finnish. It involved partners throughout Europe: Newcastle
University (UK), Universita degli Studi di Modena e Reggio Emilia (Italy),
Helsingin yliopisto (Finland), Universitdt Paderborn (Germany) and Universitat
Autonoma de Barcelona (Spain). Websites in all these languages form part of the
main project website www.europeandigitalkitchen.com. The five different part-
ners involved developed and trialled new materials with a range of users linked
to CEFR levels A to C; adult, higher education and vocational students as well
as migrants and overseas students. This widened the range of groups for whom
the materials were relevant. Furthermore, working as a trans-European con-
sortium led to cross-fertilization of ideas concerning the relationships between
language, cuisines and cultures, as well as different working practices. LanCook
also engaged with many European agendas by promoting language learning, as
well as linguistic and cultural diversity, in that our project provided materials in
seven different European languages. The project supports development of inno-
vative ICT for language learning, mobility across EU countries and the integra-
tion of migrant language learning. In Finnish and Catalan, our project promotes
the acquisition of less-used languages. With the development of the authoring
tool, materials for the EDK can now be produced for any language in the world;
Chapter 10 reports on the follow-up Korean Digital Kitchen project. A wealth of
materials about the project, including videos of the EDK in use, can be found on
www.europeandigitalkitchen.com.
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Locating the European Digital Kitchen
in Its Research Context

Sandra Morales

Introduction

Languages are essential for communication and the development of individu-
als, societies and cultures. Therefore, to promote second language acquisition
(SLA), investigations in second language teaching and learning become rele-
vant so as to contribute theories and practical strategies to facilitate language
education. Through decades, there have been a series of debates around issues
regarding what to teach (e.g. whether to prioritize linguistic features and/
or communication, productive and/or receptive language skills) and how to
teach languages more effectively. To this end, language teaching and learning
approaches (e.g. grammar-translation, audio-lingual, communicative language
teaching) have been proposed according to different theoretical perspectives
(e.g. cognitive, interactional) to meet the learners’ needs (Cook 2008; Hall 2011;
Larsen-Freeman and Anderson 2011). Due to this variety of language teaching
and learning views, the current reality of language education is that of a ‘meth-
odological eclecticism’ (Hall 2011: 60), which allows educators and researchers
to combine theoretical and pedagogical principles from different methods and
areas of research to improve SLA.

Bearing this in mind, the European Digital Kitchen (EDK) is a multimodal
innovation in language teaching and learning due to its interactive, effective and
sustainable framework (Olivier et al. 2009; Hooper et al. 2012; Seedhouse et al.
2013; Seedhouse et al. 2014). The design, implementation and evaluation of the
EDK incorporate principles or ‘ingredients’ from second language teaching and
learning methods which engage learners in communicative real-world tasks
through an everyday life activity such as cooking. The EDK also applies criteria
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from computer-assisted language learning (CALL) in its user-friendly authoring
tool, interactive interface, help options and feedback cues to scaffold learners.
Furthermore, foundations from human-computer interaction (HCI), ambient
technology, in particular, inform the technological choices of the EDK’s software
and hardware. In addition, cultural aspects of language (e.g. authentic recipes)
are also considered as a means to provide learners with a genuine learning situa-
tion so as to improve their understanding of pragmatic elements of SLA.

This novel combination of pedagogical and technological properties allows
learners to use the EDK outside the classroom to a more realistic context. Here,
learners can work collaboratively and independently without direct guidance of
a teacher. Instead, they are at the centre of their learning experience and teachers
take the role of material developers (i.e. supported by the authoring tool) and
facilitators of the learning process (i.e. lesson planning). In general, language
learning and teaching innovations such as the EDK, involving ubiquitous com-
puting and multimodal high tech resources, have been under-researched mainly
due to their interdisciplinary nature.

The aim of this chapter is therefore to locate the EDK in its research context.
To do so, we explore how languages are taught considering language teaching
approaches such as communicative language teaching (CLT) and task-based
language teaching (TBLT), in particular, as the main methods that support
the pedagogical foundations of the EDK. The role of technology in SLA is also
examined, as well as the main concepts of CALL and HCI. The principles regard-
ing language teaching and their importance in learning with technology are dis-
cussed in order to show their contribution in SLA. They are further explored as
they build up the foundation of the EDK’s unique framework as an innovative

resource for language teaching and learning.

Language learning and teaching approaches

For decades, language teaching and learning approaches have been a reflec-
tion of the theoretical views of certain eras (Richards and Rodgers 2001; Cook
2008; Hall 2011; Cutrim Schmid and Whyte 2014). For instance, in the 1930s,
behaviouristic tendencies predominated in language teaching and learning and
hence approaches such as the direct method (e.g. language association) and
audio-lingual method (e.g. repetition, memorization of structures) appeared. In
the 1940s, linguistic knowledge became the main indication of language pro-
ficiency, thus grammar-translation techniques (e.g. direct L1/L2 translation of
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forms) were used to foster language learning and teaching. However, regard-
less of the grammatical accuracy that was observed, and demanded at that time,
learners could mainly use linguistic features in isolation and lacked the proper
knowledge to apply their competence in different communicative situations. As
a result, in the 1970s, language educators shifted their teaching focus towards
communication and fluency. In this sense, the learners’ communicative compe-
tence (i.e. awareness of language rules and appropriate use, Hymes 1972) started
to develop in language classes under the assumption that conveying messages in
the target language (TL) correctly seemed to be more important than proper use
of grammatical forms. In this sense, SLA was theoretically linked to how people
learn their first language: immersed in an authentic environment where the lan-
guage is used in order to obtain input naturally. Based upon these assumptions,
the CLT approach appeared as a significant strategy to recreate contexts of ‘real’
communication in the second language.

Communicative language teaching (CLT)

In general terms, ‘CLT is an approach to L2 instruction which is primarily
meaning-based and includes attention to both fluency and accuracy’ (Spada
2007: 272). To promote second language communication, teachers started to
incorporate CLT into their language lessons so that their learners could be
exposed to opportunities where they had to interact to know the meaning and,
in turn, the forms of the language (Spada 2007; Cook 2008). Strategies such as
role plays, information gap activities and situations that resembled real life were
therefore applied with language learners to foster the development of language
skills (Cook 2008; Hall 2011; Larsen-Freeman and Anderson 2011). At the same
time, the role of teachers in CLT changed to that of a facilitator who engaged
students into using the language rather than that of a knowledge authority and
feedback provider.

The use of CLT in language classrooms has predominated since the 1970s
(Nunan 1987; Richards and Rodgers 2001). However, its popularity has not been
spared from challenges and ‘misconceptions’ (Spada 2007: 269). For example,
debates regarding whether or not learners should use their native language (L1)
as a resource to complete CLT tasks have arisen, or, more importantly, what
‘judicious use’ of L1 (Larsen-Freeman and Anderson 2011: 125) means and its
impact in the language classroom. Also, it has been difficult for learners to get-
ting used to the idea that feedback, something that is relevant for SLA (Hattie
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and Timperlay 2007), is not given by the teachers explicitly. As CLT is learner-
centred, the students can work in pairs or groups, which highlights even more
the role of the teacher as a guide and not the (only) language ‘expert; as students
can also contribute to each others’ learning. Nevertheless, this poses questions as
well. How can learners use the language if they do not receive useful input that
they can actually understand and use? (see notion of comprehensible input in
Long 1998). Since learners in CLT should pay attention mainly to the message
they want to communicate rather than the form to use to achieve that goal, a lack
of linguistic knowledge might undermine their performance, causing issues in
terms of, for example, language evaluation.

As the definition and use of CLT can be wide and therefore interpreted in dif-
ferent ways, it has been suggested (Cook 2008; Larsen-Freeman and Anderson
2011) that it can be manifested in either ‘weak’ or ‘strong’ forms. The former
suggests incorporating controlled practices (e.g. grammar exercises) into CLT
to provide comprehensible input that students can later use in their interactive
tasks. The latter, on the other hand, suggests a more open CLT approach where
learners can use the language naturally and focus mainly (or only) on the mean-
ing of the task to achieve a communicative goal (Savignon 2007; Spada 2007;
Cook 2008; Hall 2011; Larsen-Freeman and Anderson 2011). This strong ver-
sion of CLT has been commonly denominated TBLT. Thus, it is possible to link
the principles of CLT in the strong form with the development of the EDK. In
this sense, the different cooking tasks that the users perform foster collabora-
tive negotiation and language interaction that make language learning a more
natural process.

Task-based language teaching (TBLT)

As explained earlier, TBLT derives from CLT and has gradually become popular
in second language teaching and learning mainly due to its use of ‘authentic
tasks’ to promote second language interaction and negotiation. It also fosters
learner-centred, collaborative and autonomous learning as, for instance, the
teacher acts as a facilitator of tasks and students take greater responsibility on
their learning to complete the tasks.

Although there is no clear consensus about a standard definition of ‘task,
TBLT researchers agree that a task is a means which would systematically help
the students to improve their productive and receptive language skills (Long
1985; Willis and Willis 2001; Nunan 2004). Ellis (2003: 3) differentiates tasks
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options, students have time and/or input restrictions (i.e. being given specific
information to do the task). On the other hand, if process options are imple-
mented, decisions are made when the task is in progress. For instance, students
use their experiences and prior knowledge to finish the task as the teacher facili-
tates interaction, negotiation and collaboration through pairing or group work.

The post-task stage, Ellis (2003) explains, fosters noticing and awareness of
language structures. In this follow-up phase, students are able to (1) repeat the
task (2) explain how they conducted the task (3) practice linguistic forms and
(4) receive explicit feedback. The decisions on what techniques to use in the
post-task will depend on the focus of the main task and objectives to support
the experiential learning students went through while doing the task. In this
sense, the post-task helps confirm grammatical competence and appropriate
language use.

Like CLT, the use of TBLT presents some challenges. For instance, the lack of
a standard definition of task might lead to a misunderstanding regarding both
their use and usefulness as the design and implementation of a task-driven les-
son will depend on how tasks are perceived. In addition, although tasks have
been widely recognized for their benefits to increase interaction as they recre-
ate ‘natural communication situations, issues regarding how effective a TBLT-
oriented syllabus can be in the long term have been discussed (Richards and
Rodgers 2001; Seedhouse 2005; Hall 2011). As Cook (2008: 260) states, ‘Task-
based learning concentrates on what can work in the classroom. Its expressed
goal is short-term fluency. It does not appear concerned with overall teaching
goals, which are hardly ever mentioned’ It has also been suggested that TBLT
could not work properly in cultures where, for example, learning is predomi-
nantly teacher-centred or the syllabus is test-oriented (Cook 2008; Hall 2011;
Larsen-Freeman and Anderson 2011; Willis and Willis 2001). Due to the guiding
role of the teacher, students might feel they are not receiving enough corrective
feedback or even feel uncomfortable by having to increase their talk time dur-
ing the lesson. Also, if students needed to prepare themselves for an evaluation,
including tasks that are not related to this objective might not meet this purpose.

As discussed earlier, TBLT can pose some difficulties - like most of language
teaching approaches — however, it provides a valuable student-centred frame-
work which allows the flexible design of meaningful tasks to develop language
skills. Due to this flexibility, TBLT can be combined with other 12 teaching
approaches and learning resources to tackle some of the issues explained previ-
ously as a means to improve SLA. For example, in his discussion about the link
between tasks and technology Skehan states:
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‘What is really exciting about the use of technology is its potential as a source of
language learning materials and input. And in that respect, the major change in
the last 5-10 years has been the emergence of the web as a colossal language-
materials resource. On occasions, this may consist of resources which have been
put together specifically for language learners. But the vast majority of the mate-
rials exist for other purposes, and are simply there with potential to be exploited.
(2003: 403)

Thus, digital resources can be used to support TBLT. Technological tools and
materials are part of the real-world, and technology-mediated tasks can be
designed and implemented to promote authentic language education. The
development of the EDK therefore includes innovative multimodal technology
(e.g. sensors, audio-visual materials, feedback) which facilitate task completion
and SLA.

Technology uses in the digital age

As stated earlier, technology plays an essential role in today’s globalized world.
It is used to facilitate everyday activities (e.g. online shopping), to communicate
in real time (e.g. chat), delayed time (e.g. email) and to build up personal and
professional relationships (e.g. social networks).

Considering this notion of technology as ‘ambient’ or ‘ubiquitous, the field of
HCI has widely contributed to designing, implementing and evaluating digital
resources (e.g. software, computational systems, mobile devices) for the benefit
of technology users. Kim (2015: 1) states that ‘aside from merely making the
necessary computational functionalities available, the early focus of HCI has
been in how to design interaction and implement interfaces for high usability.
The term high usability means that the resulting interfaces are easy to use, effi-
cient for the task, ensure safety, and lead to a correct completion of the task’ For
instance, ambient technology has been used to improve people’s quality of life
and to promote autonomy and social collaboration. One example of this is the
Ambient Kitchen (Olivier et al. 2009), a situated design developed using ubiqui-
tous computing (i.e. sensory technology) to provide cognitive support to people
with dementia. Olivier et al. suggest that kitchens in homes provide an appropri-
ate environment to exploit pervasive technologies; thus the aim of their design
was to implement a computer system to help these individuals to be more inde-
pendent and transform their lives. Another example is the ‘Kitchen stories’ pro-
ject (Terrenghi, Hilliges and Butz 2007), where researchers brought technology
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to the kitchen to foster communication. The project sought to engage a group
of people with different backgrounds in live cooking sessions which could be
recorded and shared through a tablet PC. The findings show that participants
found the experience motivating, in particular, when the cooking was done in
pairs. However, there were factors, such as the level of difficulty of the recipes,
the participants’ prior cooking knowledge and technological skills to manage
the tablet, that need to be further researched.

In terms of education, and language learning and teaching particularly,
computer-mediated communication (i.e. CMC, human interaction that is sup-
ported by digital tools, according to Murray 2000) provides communication
resources (i.e. virtual learning environments, blogs, discussion forums, chat-
rooms) which can be beneficial and motivating for SLA. In this sense, CALL has
played a significant role in L2 education.

The role of technology in language teaching and learning

Technological resources have been considered enablers for innovation and
interaction in language teaching and learning. Since the advent of the digital
era, computers and CMC tools have been included in the language classroom
as a means to support teachers and students. However, as technology devel-
ops at a rapid pace, its uses in language education change as well. For example,
Warschauer (2002: 453) explains that ‘the role of the computer in education has
gradually been transformed from that of a tutor to that of teol’. That is, the com-
puter is no longer a provider of information but a device with multiple resources
used to get access to and create new knowledge. Therefore, in order to make use
of technology effectively, educators and learners need to develop digital skills
(Warschauer 2003).

Also, the use of technology in SLA has not only been supported by tech-
nological developments but also by the evolution of approaches for language
teaching and learning. For example, computers have been included in language
classrooms in different ways according to language learning theories and meth-
odologies. Initially, computers were used to promote SLA through repetition
and explicit grammatical exercises (e.g. Warschauer’s ‘tutor’ role), techniques
strongly linked to behaviourist learning. Later on, with the arrival of multime-
dia tools (e.g. sound, images), computers were used in combination with CLT
principles as a means to encourage learners to communicate (e.g. Warschauer’s
‘tool’ role). As a result, language learning and teaching became more interactive
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and multimodal (e.g. use of subtitles), thus communication and negotiation in
the target language was highly improved. Additionally, as technology becomes
more social, CMC resources are used with other language teaching approaches,
such as TBLT, to promote authentic communication and cooperative learning to
foster collaborative work. Moreover, technology nowadays allows users to have
access to real communicative situations in the target language. This not only
facilitates language learning but also the presentation of necessary cultural and
pragmatic aspects of the language. Such features are important to understand
how to use the language in different contexts. Consequently, the EDK incorpo-
rates technology interactively by providing students with lexical and grammati-
cal input and feedback and by implementing real-world materials and tasks as
catalysts for interactive communication.

Language teachers and learners’ role

This technological evolution has also had an influence on the profile of stu-
dents and teachers. Nowadays, technology is embedded in learners’ academic
and personal lives. Today, technology is used inside and outside the language
classroom, not only to learn and construct knowledge, but also helps learners to
communicate, create their own identity and relate with their peers. These learn-
ers have been denominated ‘digital natives” as they ‘have spent their entire lives
surrounded by and using videogames, digital music players, video cams, cell
phones, and all the other toys and tools of the digital age’ (Prensky 2001: 1).
Prensky also indicates that ‘digital natives are used to receiving information
really fast. They like to parallel process and multi-task’ (Prensky 2001: 3), there-
fore, digital natives have become more technologically active and demanding to
meet their learning and personal needs.

This label, however, has been cause for debate. Bennett, Maton and Kervin
(2008) question the digital native concept, as they suggest not all learners have
the same learning opportunities and access to technology. Warschauer (2003)
also agrees that there is a technological gap (i.e. he calls it ‘digital divide’) in
some parts of the world, particularly regarding the contact students have with
technology and whether and how it is used for learning purposes. Thus, this
disparity may surely affect the students’ educational context. Furthermore,
the fact that learners are born surrounded by technology does not necessar-
ily mean that they actually know how to use it for academic purposes. Despite
this ongoing debate, it is clear that students nowadays are more exposed to
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technology than in the past. As a result, Prensky (2001) also suggests that lan-
guage educators should acknowledge these characteristics and be prepared to
engage students with this new profile. In L2 education, teachers, on the one
hand, are aware of the students’ digital role, the benefits that technology brings
to their language courses and the large variety of resources available for lan-
guage teaching (Egbert, Paulus and Nakamichi 2002; Hubbard and Levy 2006).
On the other hand, however, they might find it difficult to apply technological
resources with language learners without the appropriate digital competence
(Hampel and Stickler 2005; Hubbard and Levy 2006; Compton 2009). Also,
they have to be prepared to promote their students’ computer literacy so that
they can take better advantage of technology to learn a new language (Hubbard
2004). Therefore, teacher education in technology (i.e. either as part of a con-
tinuing professional development course or self-taught experience), becomes
essential for the sustainability of digitally mediated language teaching and
learning.

Thus, it is possible to say that language instruction in general has been trans-
formed with the incorporation of technology in education. For instance, nowa-
days with the prolific and flexible use of mobile resources, language learning
and teaching can be taken outside the limits of the classroom (Kukulska-Hulme
and Shield 2008). Incorporation of mobile tools into L2 learning might help
reduce not only the sometimes restrictive utilization of technological resources
in educational contexts, but also the opportunities students have to practice the
language. With mobile technology, for example, informal learning (e.g. gaming)
can also be implemented to promote student-centred learning, language skills,
learner autonomy and motivation. The EDK design, therefore, uses mobile tech-
nology resources (e.g. tablet and sensors) and principles (i.e. learning beyond
the classroom) as a means to support and improve students’ L2 learning in an
authentic task-based environment.

Computer-Assisted Language Learning (CALL)

According to Levy (1997: 1), CALL is defined as ‘the search for and study of
applications of the computer in language teaching and learning’ Currently, how-
ever, as technology rapidly evolves, the term CALL has expanded and includes
a wider range of resources (e.g. internet, mobile devices), which can be used for
language instruction (Kern 2006; Chapelle 2010). Garret (2009: 719) states that
CALL is the *full integration of technology into language learning’ and explains
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them as ‘embedded application resources that assist learners in performing com-
puting operations and/or support language learning. They state that these can
be, for example, annotations, sounds or images which can promote different lan-
guage skills when learners encounter difficulties conducting CALL tasks.

The second category uses the computer as a tool and incorporates authentic
materials (e.g. newspaper articles, TV shows) in the language classroom. Garret
(2009:272) states that they ‘characterize materials created by and for native speak-
ers, in contrast to those created for pedagogical purposes. The use of authentic
materials for language learning can be tremendously beneficial if they are used
with a pedagogical purpose. If they are applied just for the sake of using genu-
ine communicative messages in the target language, their effectiveness may not
be guaranteed. Today, the internet provides easy access to authentic resources;
however, they should be chosen and implemented properly to foster SLA. In this
sense, this category is related to the first one because in order to make authentic
materials useful for learners, features from tutorial CALL (i.e. annotations for
lexical items) might be incorporated in CALL activities to facilitate learning.

In the third category — communication CALL - technological resources from
CMC are widely used to promote SLA through communicative experiences.
Here, elements from social networks and mobile tools can be applied for 1.2
learning and teaching not only to develop language skills, but also to present the
cultural aspects of the language. For example, online learning (i.e. purposeful
education with technological resources) can help build communities of practice
for students and teachers around the globe. This can be of great help to support
language learning outside established instruction time in schools. In addition,
telecollaboration applies technological resources to connect students beyond
the boundaries of the language classroom as a means to promote language and
cultural learning (Hauck and Youngs 2008; O'Dowd 2013). As seen, the use of
communication CALL can be diverse and is not restricted to specific physical
places such as the computer laboratory, school or university.

This CALL taxonomy is helpful to know which technological resources to
use and how to use them accordingly. The discussion of which of these catego-
ries should be prioritized when using CALL is debatable as they are not mutu-
ally exclusive, Nowadays, it is possible to take elements from each category to
improve language teaching with CALL. In this sense, the EDK applies the con-
cept of a computer as a tutor and a tool, as the design incorporates learning
resources (e.g. real L2 recipes as authentic materials) and options (e.g. feedback)
provided by the software to promote collaboration and communication.
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its framework, the EDK provides learners not only with immediate feedback
(e.g. positive/negative), but also with options such as captions and audio-visual
materials which will support the users’ L2 acquisition.

Doughty and Long argue that the students’ internal learning processes (i.e.
interlanguage) should be paid attention to in SLA. They indicate that TBLT pro-
motes the students processes by ‘providing input that is at least roughly tuned
to learners’ current processing capacity by virtue of having been negotiated
by them during collaborative work on pedagogic tasks’ (2003: 66). Therefore,
they strongly recommend collaborative and cooperative work in technology-
mediated tasks. Particularly, as such tasks can be completed more productively in
collaboration. This is relevant especially nowadays with the ubiquitous nature of
technology and the proliferation of mobile devices and social networks. Finally
the authors state that the learners’ individual differences should be considered in
TBLT with technology to increase SLA. In the EDK, the use of genuine cooking
tasks in collaboration increase L2 learners’ interaction so as to foster the use of
their prior language and the input provided in the multilingual recipes.

Thus, teachers should take advantage of technological resources, as they can
cater for factors such as learning styles, lesson purpose and motivation, which
might have an effect on the students’ learning processes. Gonzalez-Lloret (2003)
implemented Doughty and Long’s TBLT principles in the design of a web-based
CALL tool for L2 Spanish learners. To evaluate the application, the author
observed and analysed the interaction and negotiation instances among twelve
English- speaking learners of Spanish. Findings show that the tool fostered nego-
tiation of meaning and engaged the students in completing the task successfully.

Language researchers have studied the use of TBLT and technology and have
made useful contributions to an increasingly growing area of study (Salaberry
1996; Collentine 2009; Hampel 2010; Sarre 2013; Ferreira et al. 2014). In 2010,
Thomas and Reinders edited a selection of papers which dealt with a vari-
ety of relevant aspects of TBLT and technological resources. For example,
they presented investigations regarding the design and application of tasks in
technology-mediated learning environments, such as telecollaboration and vir-
tual worlds, and how teachers can implement tasks with technological resources
for L2 lessons. More recently, Gonzalez-Lloret and Ortega (2014) discuss TBLT
mainly in online or blended learning contexts with CMC resources.

The epistemological tendency of TBLT and CALL research has been based
on interactionist theories for SLA and, more recently, on sociocultural perspec-
tives of language teaching and learning. However, the implementation of TBLT
in CALL-mediated and face-to-face environments has been under-researched.
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learning with technology (i.e. interaction in real-world tasks) and provide sus-
tainable solutions for the benefit of SLA. To do so, the EDK uses tasks as the
main tool for communication in a collaborative CALL environment and takes
language learning outside the classroom to a genuine communicative situation.
This can further support instruction that takes place inside the L2 classroom by
increasing the opportunities learners have to use the language, particularly in
collaboration and through experience. Furthermore, the flexible design of the
EDK (later in this book) allows language teachers to adapt and create their own
tasks according to their students’ needs and proficiency levels. In addition, cul-
tural language input included in the design makes the learning experience more
authentic by providing the learners with background information, which will
help them improve their use of language within a specific context. The compu-
tational system of the EDK further supports SLA by incorporating multimodal
communication (i.e. video, sound) and help options. These give students the
opportunity to control their learning and facilitate communicative interaction
which, in turn, can support language learning in the long term.

For these reasons, the EDK provides sustainable and innovative proper-
ties which help to enhance language teaching and learning with technological
resources. Additionally, the multimodality of the EDK in terms of language
learning methods (i.e. TBLT), technology (HCI, CALL) and the collaborative
application of real-world materials that activate senses (e.g. taste) make it a novel
and unique object of learning and research.

Therefore, this book presents a collection of studies that shows the sustain-
able use, effectiveness and challenges of designing, implementing and evaluat-
ing the EDK. Following chapters will discuss its inception, development and
application with language teachers and learners across five European countries

in seven different languages.

Note

All figures and tables were produced by the Newcastle University team.
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The Pedagogical Design of the Digital Kitchen

Paul Seedhouse

This chapter explains the pedagogical principles underlying the digital kitchen
systems, materials and procedures. The pedagogical design is based on the prin-
ciples of task-based language teaching (TBLT). Tasks are divided into three
phases: pre-task, during-task and post-task, providing a clear design structure
for materials, for conduct of sessions and for evaluation of performance. We
demonstrate how the phases are implemented in practice by analysing extracts of
learners working through the cycle. It is argued that the project realizes some of
the advantages of TBLT using digital technology in a real-world setting outside
the classroom. The chapter explains how the concepts of TBLT were operation-
alized in the digital kitchen setting by reference to the French Digital Kitchen
(FDK) project, as a prelude to the presentation of the design of the European
Digital Kitchen (EDK) in the following chapters.

What is task-based language learning and teaching (TBLT)?

The pedagogical design of the FDK (Seedhouse et al. 2013) employs TBLT, a well-
established approach to language learning which prompts learners to achieve a
goal or complete a task (Skehan 1998, 2003). TBLT seeks to develop students’
language through providing a task (such as asking for directions) and then using
language to solve it. According to Ellis (2003: 9) the criterial features of a task are
that: a task is a workplan; meaning is primary (language use rather than form);
a classroom task relates directly to real-world activities; a task can involve any
of the four language skills; tasks engage cognitive processes; task completion is a
priority and assessment is done in terms of outcomes. Willis (1996: 1) defines the
aim of tasks as ‘to create a real purpose for language use and to provide a natural
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context for language study’. Van den Branden (2006: 6) suggests that in TBLT,
people not only learn languages to make functional use of it, but also by making
functional use of it, and proposes that tasks invite learners to act more like lan-
guage users than learners. Samuda and Bygate (2008: 7) see TBLT as involving
holistic activity in that all sub-areas of language are employed to make meaning.
They argue that it is in such holistic language work that key language learning
processes take place. It is generally assumed (Ellis 2003: 263) that tasks are car-
ried out in pairs or in small groups to maximize interaction and autonomy.

There has been a substantial programme of research in relation to TBLT,
summarized in Skehan (2003). Ellis (2003: 320) suggests that ‘there is a clear
psycholinguistic rationale (and substantial empirical support) for choos-
ing “task” as the basis for language pedagogy’. Skehan (1998: 95) argues that
transacting tasks ‘will engage naturalistic acquisitional mechanisms, cause the
underlying interlanguage to be stretched, and drive development forward’. Long
(2015) outlines seven criteria which any approach to language teaching should
meet: (1) consistency with theory and research findings; (2) embodying pro-
gressive social values; (3) accountability; (4) relevance; (5) avoidance of known
problems; (6) learner-centredness and (7) functionality. Long concludes that
TBLT meets all of these criteria. From the perspective of the FDK project, the
major advantages of TBLT as pedagogy were these. There was a natural match
with the chosen activity of cooking, which could be easily conceptualized as
a task. TBLT has well-developed procedures and principles for task design
which could be followed and which blended well with HCI design principles.
Johnson (2003: 96) stresses the importance of an iterative development cycle
when designing language learning tasks. He examines the cyclic episodes that
task designers actually go through, listing actions such as ‘compare’; ‘evaluate’s;
‘reject’; ‘modify’ and ‘review’. This iterative cycle is very much in harmony with
the iterative development approach employed in pervasive computing and HCI,
and so it proved easy to integrate pedagogical and technological design from this
perspective. Tasks form a useful basis for designing research as well as pedagogy.
As the FDK and EDK were both research projects, this proved a distinct advan-
tage. A description of a task specifies the type of input learners are expected to
receive, if operating within an input-output model of learning. This means that
it can be planned to include certain variables in the input but to exclude others.
As Ellis (2003: 34) suggests, the relationship between research and pedagogy is
strengthened when practitioners of both work with shared constructs.

TBLT has so far predominantly been based on tasks to be undertaken within
the classroom which simulate real-world tasks. Some innovations in TBLT have
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Ul: [so]

U2: [I think] it’s very: it's fantastic this one

Ul: [yes]

U2: [for] me it really a marvel

Ul: yes

U2: it’s really good

Ul: we would never think that anything like this
U2: could [could]

Ul: [exists]

U2: no

RA: really?

Ul: no matter you told us (.) the spoon is going to talk to you, ((laughs))
U2: the spoon is going to talk to you

o [t is essential that a framework for researching both the process and
effectiveness of language learning is built into the structure of the environment
itself from the start, rather than being an afterthought. We have seen in this
collection that research studies of both process and product (Chapters 6-10)
have been facilitated by having a clear methodological model built into the
environment. This model is made explicit in the final section of this chapter.

A model for planning a real-world digital
learning environment

Each of the chapters from 4 to 10 provides conclusions which can advise
interested parties on how to design and implement a real-world digital learn-
ing environment. What general lessons can be drawn and what advice might be
given to others? The analyses of data and the discussions in this collection have
drawn out general principles and procedures in relation to immersive environ-
ments for language learning employing digital sensor technology and a task-
based approach. This section summarizes these principles and procedures, and
condenses them into an explicit model which may then be used to design and
implement future real-world environments for using digital technologies. In this
section we look at the stages and procedures which should be followed and the
issues to consider to produce a real-world, pervasive environment for (language)
learning, employing digital sensor technology and a task-based approach. The
model consists of a conceptual stage and a practical stage
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Conceptual stage

The relationship between theory and practice in research, technology, pedagogy
and interaction is a very complex one. Seedhouse and Knight (2016: 8) attempted
to portray this relationship through narratives of how projects have unfolded
and by outlining a three-stage conceptual model for the application of digital
sensor technology, namely: Technology — Problem - Iterative Development and
Research.

First, one should try to understand the potential of the digital technology,
namely what it can and cannot do. Second, identify an existing and worthwhile
problem in the field of applied linguistics which may be tackled using the tech-
nology. Third, engage in iterative development and evaluation of the pedagogi-
cal and technological system design with suitable human subjects. The design
can be revised as evidence of system use comes in. A problem-solution approach
is most appropriate to this specific area of research. Research design has to focus
not only on product or outcomes in terms of language learning, but also on
the process of user engagement with the digital learning environment. This is
accomplished by a combination of automatic logging of digital sensor activity
and video and audio recording of user-spoken interaction, which is transcribed
for Conversation Analysis (CA), thus providing access to the micro-detail of
behaviour. The ability to relate these different levels to each other for analysis
is vital to understanding how the overall environment functions. Niemants
and Pallotti (Chapter 5) have therefore developed a suitable transcription sys-
tem. Research has two purposes in the context of this study of digital learning
environments; first, to provide data for iterative system redesign and second, to
tackle the problem identified at the start.

Practical stage

In this section we detail the action needed to be taken to design and produce a
real-world digital learning environment.

e Participants physically carry out real-world tasks (using real-world
equipment) which are embedded in everyday, real-word contexts such as a
kitchen, an office or a shop. Identify the real-world context and real-world
equipment. Break down the real-world tasks to the most basic level so that
each component action involved in the task can be specified and recognized
by the system.
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e Participants should receive some L2 input from some source and be able to
learn some aspects of the L2 by performing the task. Specify the form of L2
input — spoken, written or both. If you are using audio, you need to record a
separate audio file for each separate occasion on which the system will speak
to the user. If you are using written text to appear on a screen, this will need
to be written out for each occasion it is to appear. Specify which language
items you wish learners to learn, in which mode (written/spoken) they will
encounter the items and how many times.

e Participants physically touch and manipulate real-world objects, have the
opportunity to learn the L2 names of these objects, and may be evaluated
on their learning if required. List what actions you expect participants
to perform with each object and how you will prompt them to do this.
Normally, users will learn the names of objects in the pre-task stage by
hearing the name, selecting and moving the object and then receiving
feedback from the system. In the during-task stage, users will hear the
names of the objects again during the task instructions and encounter the
names again in the post-task in some way. It is vital to design the testing
cycle carefully in relation to the task cycle (see Chapter 9, figure 9.1).

o The digital system can follow how participants are carrying out the task via a
number of digital sensors embedded in the environment. You need to decide
on the type of sensor required and how it will transmit information to the
system. You need to consider how exactly each sensor will be embedded
in or on each piece of equipment. Figure 11.2 illustrates a number of
possibilities, including attaching using Velcro, using rings, magnets, holders
or by insertion. Some equipment may be bought off the shelf, whereas
others may need to be 3D-printed.

o The technology is designed to facilitate performance of the task, but is not the
focus of the activity - it remains in the background. Plan the environment so
that the technology is relatively unobtrusive and ‘camouflaged” as much as
possible through appropriate design features.

o The system provides timely instructions, feedback, help and tips to users to
enable them to perform the task. Go through all the components of each task
and sub-task and consider from the viewpoint of the user what they will
need in terms of instructions and help for each one.

o The learning environment provides a range of possible supports to cater for
a variety of learning styles and L2 proficiency levels, and learners can decide
for themselves which to make use of. Plan the environment and list all of the
possible learning supports the users may potentially make use of during
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