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o “without grammar, very little can be conveyed, without vocabulary nothing can be
conveyed” (David A. Wilkins 1972)
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- Cognitive strategies (Rehearsal strategies)
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- Memory strategies (Encoding strategies)
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Broadening Word Learning Scopes in Informal
Learning using Ubiquitous Learning Tools
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Abstract— Word learning remains a complicated process for
humans even though technology-enhanced learning platforms
such as u-learning, m-learning, computer-assisted language
learning have shown great promise. lelted learning scopes and
lack of the and for
ubiquitous and mobile learning research. This study aims to
integrate three computer-assisted language learning tools,
namely AIVAS (Appropriate Image-based Image Acquisition
System), IU (Image Understanding) Ecosystem, and IVLS
(Incidental Vocabulary Learning System), to broaden the word
learning scopes. With this integration, the users of these systems
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achieving this purpose, we aimed to integrate three recently
developed word learning tools. Besides, we aim to use

] learning analytics to increase und ding of
learning context, finding the similarity in learning contexts,
learning behavior analysis, and recommendation.

II. ' WORD LEARNING TOOLS

For this project, we developed three tools that assist
foreign word learning. In this paper, we integrated them to
suppon informal learning of foreign words. In this section, we
and discuss the three tools.

would learn i and y
Furthermore, this paper addresses issues on image analytics to
design new methodologies to broaden the word learning scopes
in informal learning.

Keywords—contextual learning analytics, image analytics,
informal learning, ubiquitous learning tools, vocabulary, word
learning

L INTRODUCTION

For the human, word learning in a new language remains
to be a complex task. To date, numerous approaches have been
adopted to teach and learn foreign words. For example, word
learning using games, gamified materials, learning materials,
animations, and log creation are commonly used in
technology-supported word learning. In informal learning,
intentional vocabulary learning and incidental vocabulary
learning are very effective strategies that could boost word
learning. Intentional learning happens when a learner wishes
to learn a word. The word could be listed in a reading material
such as a textbook or a newspaper. In contrast, incidental
learning could happen without the intention to learn it. This
kind of learning happens often as word learning could happen
in various learning contexts, including formal learning
contexts, informal learning contexts, or even socio-cultural
contexts.

T e A T vennd bn Anhanan etk

A. AIVAS for Learning Material Creation (Tool 1)

AIVAS  (Appropriate  Image-based ~ Vocabulary
Acquisition System) is a web-based application that lets a
foreign language learner to create an on-demand learning
material for a word to be learned [3]. When a word to be
learned is input in this system, the system generates a 5-sec
long learning material with the combination of an image, the
pronunciation data of the target language, the translation of the
word in the target language, and the word in the native
language as it was input in the system. In creating an on-
demand learning material, a learner could either upload a self-
captured image or search from the internet using an image
search API or depends on the ATVAS-IRA algorithm [3], [4]
to decide the most appropriate image for the word.

B. IU Ecosystem for Smartly-generate Learning Contexts

(Tool 2)

The second tool used in this study is the TU Ecosystem[S]
The term IU E P the Image Unds
Ecosystem. This tools' objective is to generate smartly-
generated learning contexts (SLCs) that are the alternative to
self-described notes or electronic memos. One of the main
reasons behind generating smartly-generated learning
contexts is that, while creating a learning material, foreign
language learners often neglect to take their own memos of the
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Abstract
To language learners, of a foreign language as, without
significant vocabularies, it is rather difficult to read, write, and i is a ubiquit
language leaming app that assists foreign language learners in enhancing foreign vocabulary using
various authentic informal learning contexts. Wordhyve allows the users to capture and record
information linked with each learning activity as the learning log using its ubiquitous functions. Later,
the analytics of the Wordhyve app analyzes the logs for generating incidental vocabularies for

y learning In this paper, a new feature for the app, namely

ion Panel, is to and smartly-

generated leamning contexts. In the app, ies and rtly leaming
contexts are generated by detectmg the objects found and analyzing the scenes of an image that a
leamner upl ry. The ion panel lets the learer

choose which lncldental vucabulanes to put aside for study next and which of the smartly-generated
learning contexts to use Ior memonzmg a word. The lmsge analytics of Wordhyve relies on object
detection and image The strategy used to build Wordhyve’s
analytical functions is to use an intentional learning log as the trigger to generate multiple incidental
vocabularies that a learner could learn in the future.

Y text- icatic Image analytics, Incidental vocabulary, Language learning,
Learning contexts, Wordhyve.

1. Introduction
Vocabulary or word leaming is an important aspect of language learning. Obtaining a significant
amount is necessary to become a master in a language. However, vocabulary learning is very
challenging to language learners because vocabulary is often not taught in the classroom; rather, it is
given as homework to learn using informal leaming strategies. Also, newly learned words are easy to
forget. Therefore, many strategies, including multimedia effect [1], spacing effect, concept map [2],
picture superiority effect, and interactive imagery, are used in mobile-assisted and ubiquitous learning
apps. Images are used as a multimedia annotation to create word learning materials in mobile-
assisted and ubiquitous leaming apps. One key reason is that an image conveys its meaning or
essence more effectively than verbal descriptions. Due to this, images could trigger learners on a
cognitive level. In this regard, scholars found that word memorization with both labels and pictures is
beneficial and more effective than vocabulary acquisition with labels only [3]. The dual-coding theory
introduced by Paivio [4] also suggests that visual and verbal information are processed in different
parts of the brain. Hence, it is necessary to analyze the contents of the images, particularly the images
taken from various aumentlc |nformal learning contexts such as while studying abroad, traveling to a
foreign county, i objects, and contexts that involve real-world
problems. With the popularity of smartphones, capturing and recording these authentic informal
leaming contexts has become easier than ever. Language leamers often store this contextual
in bile d and i learning apps as intentional vocabulary learning logs.
Wordhyve is a language learning app that allows language learners to capture their incidental
vocabulary learning logs [5]. The analytics of the Wordhyve app uses that log information for
understanding learners leaming behaviour and feedback at the right time and right place to facilitate
vocabulary leamning [5].
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Wordhyve: A context-aware language learning app for vocabulary
enhancement through images and learning contexts
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Abstract

Vocabulary acquisition is an essential component for mastering any language as words are the building blocks of a language. In
informal learning, forcign language leamers often struggle to memorize new vocabularies, and therefore, new tools need to be
developed to facilitate In computer-assisted learning images arc often used as annotations
to represent words because images convey the essence of a word more ively than verbal Also,
the leamning contexts in which learning happens is crucial for any computer-assisted learning environment. From this standpoint,
in this rescarch, a context-aware language leaming app called Wordhyve is developed. Wordhyve, a native Android app, is built to
support foreign language learners in izing foreign es using multi ions, including images, texts,
translation, voices, and contextual clues. Wordhyve allows language learners to capture and record lifelogs. Later on, the app uses
those leaming experiences as triggers to enhance forcign vocabularies. The analytics of the Wordhyve use those logs for the
of incidental and assist learners in those using various
learning contexts. Wordhyve uses image analytics on the learner-captured images to recommend those incidental vocabularies.
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