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Abstract. The study draws on the digital technology which allows users to be
able to learn both linguistic and non-linguistic skills at the same time. Activity
recognition as well as wireless sensor technology, similar to a Nintendo Wi, is
embedded or attached to the equipment and ingredients, allowing users to detect
and evaluate progress as they carry out their cooking tasks in a real world kitchen.
48 adult participants from 20 countries in total cook, both in a digital kitchen by
using real objects and in the classroom by looking at typical pictures/photos in the
textbook. These learners from diverse cultural background pose a great potential
to the generalizability of the current study. Research questions are: does using real
objects to cook in the digital kitchen help students learn vocabulary items better
than looking at photos of the objects in the classroom? If so, to what extent? This
study attempts to see the effect of physicality in combination with digital technology
on foreign vocabulary learning by a experimental design. This project not only
helps address well-known problems in relation to classroom teaching and learning,
but supports the development of innovative information and communications

technology for language learning across the world.
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1. Introduction

With state-of-the-art technology evolving at an impressive rate, educators in a
number of countries are keeping up with the times and waking up to global-
language learning; a good command of English and one or more other languages
are must-have skills for social and economic, and political purposes (Brecht &
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Ingold, 1998). The world-languages other than English include Spanish, French,
German, Chinese, Japanese and Korean, all of which have more than 50 million
native speakers, according to the report by Lewis, Gary, and Charles (2016).
New methods and technologies have opened up incredible opportunities of
learning these popular languages, giving access to real-connection in real-world
environments.

This study used the digital kitchen as a real-world digital learning environment
(Seedhouse, forthcoming) because the space provides learners with a chance to
carry out a real world activity: cooking (see Figure 1). The kitchen also provides
a tangible connection to both what Nattinger (1988) claims as a ‘situational set’
of cooking items by which learners can employ physical object for learning
and to what Skehan (1998) referred to as “real world activities” (p. 95) during
which learners use authentic language for communicative purposes. Cooking in
kitchens is an important part of daily life for many, and an activity with a clear
goal, providing helpful tasks in relation to learning; Trubek and Belliveau (2009)
suggest that “cooking engages students at an almost instinctive level; the smells,
sounds, sights, textures and tastes excite senses and intellect” (p. 16). Considering
the nature of the kitchen and its relevance to learning, it is significant to understand
the impact of cooking on vocabulary learning in using kitchen environments as
learning platforms.

Figure 1. The Korean digital kitchen

Computer technology has allowed for a wide range of learning platforms for
language teaching and learning, one of which is Computer-Assisted Language
Learning (CALL) in combination with Task-Based Learning and Teaching (TBLT)
(Hinkelman & Gruba, 2012; Salmon, 2011). However, most studies have used
TBLT principles just to focus on tasks carried out in the classroom to develop
language skills, and few studies have drawn on the real-world tasks out of the
classroom, such as asking for directions in the street. Research is therefore needed
in which learners carry out the real world task of cooking in a digital kitchen to see
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the difference in learning from when doing tasks in a conventional setting. This is
the research gap the current study attempts to bridge, using a computer and TBLT
to examine its effect on vocabulary learning.

2. Method

There were 48 adult participants from 20 different countries in Newcastle. A total
of 24 pairs were chosen to a group. This experimental study was designed to find
out which environment, a classroom or a digital kitchen is more effective than
the other in promoting vocabulary gain, and which specific aspect contributes to
language learning.

Six pairs (Group A) made the dish using Recipe | in the classroom and then
Recipe 2 in the digital kitchen, while another six pairs (Group D) made Recipe 2
in the digital kitchen and then Recipe 1 in the classroom. Similarly, Group C
performed the task using Recipe 2 in the classroom and Recipe 1 in the digital
kitchen while Group D carried out its tasks, Recipe 2 in the digital kitchen and
Recipe 1 in the classroom. It is thus possible to compare the four Groups. Two
recipes have different sets of vocabularies and the same level of difficulty.

The difference between the two settings is that participants in the kitchen use real
objects to cook, whereas they simply use photos of objects in the classroom. So,
the kitchen users could have all five senses, while classroom learners only accessed
a few senses. In the two different settings, learners went through exactly the same
test and task procedures in each cooking session; the pre-test assessed ten noun
vocabulary items; the exercise pre-task required users to collect each item; the
during-task exercise asked them to manipulate items to cook; the post-task exercise
requested evaluation; and the post-tests tested their knowledge. Given the nature
of the classroom, learners did simulate cooking by interacting with a teacher using
the computer, which was not sensor-based, but they were given the same feedback
as in the kitchen on their request.

3. Results

The mean difference for four tests were higher in a digital kitchen than in a
classroom and turned out to be statistically significant: immediate receptive test
MD=1.58, p<.00, immediate productive test MD=1.78, p<.00, delayed receptive
test MD=0.83, p<.04, and delayed productive test MD=2.12, p<.00. Furthermore,
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in the kitchen, learners used the real objects to the point where they understood
the form and meaning of a target word, whereas in the classroom, simple images
of the objects seemed to keep them relatively away from learning.

4, Discussion

The statistical analyses showed a clear distinction between the two different
learning environments. Overall the digital kitchen users scored significantly higher
than the classroom ones. In both settings, we could observe that learners used not
only each other, but also a computer as learning resources. However, being able
to manipulate physical objects in a digital kitchen plays an instrumental role in
linking linguistic knowledge to their memory. Nattinger (1988) argues that physical
movements help make memory connections, while in a classroom participants may
simply rely on their own imagination. The way learners performed the task in the
digital kitchen demonstrated more interaction in terms of negotiation, repetition,
information transfer and autonomy between peers, compared to the one in the
classroom. This might cause different learning outcomes.

The findings of this study suggest that being able to manipulate real objects in
the digital kitchen environment can help students obtain vocabulary knowledge.
In contrast, learners in the classroom simply used photos, which allowed them to
use a few senses. This might keep them from internalizing the memory, thereby
resulting in less successful learning. Moreover, being able to manipulate real
objects using multi-senses was found to aid vocabulary learning, lending support
to former studies (Nattinger, 1988; Trubek & Belliveau, 2009). Thus, using
concrete objects provided learners with more vivid and meaningful experiences.
Our findings show that physicality enriches vocabulary learning. This study
broadened the research scope of the vocabulary learning in TBLT and CALL by
using the real world environment of a kitchen.

5. Conclusions

The answer to the research question is that learners were able to learn foreign
vocabulary in the digital kitchen better than in the classroom, because of the
different levels of physicality and interactional features in the two separate
settings. Yet, the digital kitchen did not suit all learning styles. Nevertheless, the
majority of learners preferred the digital kitchen to learn foreign language. Given a
range of affordances such as self-organizability, motivation, and meaningful tasks
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in the digital kitchen, it is however not yet clear exactly which factor resulted
in the contrasting outcome. Therefore, recommended future research would be to
undertake more controlled experiments.

The findings of the present study implies not only an additional value in the literature
of TBLT and CALL, but also a need for potential changes in school curricula and
practices in second language teaching and learning as this technology will be able
to complement the main learning activities.
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