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Abstract 
 

We examine how a personõs existing Web browsing experience on first 

language Web pages can be augmented to teach second language vocabulary.  We 

present a prototype, ALOE, which  runs inside the Firefox web browser and 

dynamically augments Web pages by replacing a select set of English words with 

their French translations.  The French translations are embedded in the rich context 

of a Web pages existing English text which promotes the incidental learning and 

guessing from context of the translated words .  Our two month user evaluation of 

the ALOE prototype demonstrates that our approach works in practice .  Most of the 

participants enjoyed using ALOE and they were able to learn an average of fifty new 

French vocabulary words.   
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1 ð Introduction  
 
 
 

Motivation  
 
 Each person has their own reasons for wanting to learn a language.  Whether 
they want to learn a few Italian phrases to use while they stay at a villa in Tuscany or 
they want to impress the cute Flugbegleiterin (stewardess) on Lufthansa during their 
business trips to Germany or just polish up their old skills they learned in school, 
there is invariably some innate motivation driving humans to learn other languages.  
This is not surprising given how integral communication is to peopleõs daily lives.  It 
is the method by which individuals relate and learn from each other.  And with 
modern technologies increasingly shrinking the òdistanceó between people and 
cultures across the globe, being able to communicate and understand each other will 
make all the difference in the world.  
 
 But just because everyone desires to learn a new language does not mean that 

they will ever get around to it.  In the hierarchy of goals, learning new languages 
most often gets relegated to the bottom of the list, something to be done in the 
òfutureó when people have more time.  But how often does someone have the urge 
to pull out a big deck of vocabulary flashcards and spend a solid half hour reviewing 
them?  Or to study the intricacies of past perfect and conditional French verb 
conjugations?  The sad truth is that learning a new language requires devoting time, 
attention and focus on a recurring basis.  The more exposure and practice someone 
has with a new language, the better they will learn.  
 
 The advent of ubiquitous computing and our d aily interactions with dozens if 
not hundreds of powerful computer systems provides an ideal environment for 
promoting language learning in any context.  If each interaction can provide just one 
language learning opportunity, then it is easy to envision so meone improving their 
language skills on a day to day basis.  But someone can not just switch their 
computer to a Kanji interface and expect to learn Japanese.  There is a delicate 
balance between the presentation of learning opportunities and the inconven ience 
these opportunities cause as impediments to normal activities.   

 
 We argue that traditional language study tasks can be broken into small micro 
learning opportunities. And these opportunities can be distributed throughout a 
personõs day-to-day life in an unintrusive way that maximizes learning.   To that end, 
this thesis explores a Web-based approach to providing micro learning opportunities 
for second language learners.  At its core, the Web is a medium for communication 
and it is the largest, fastest growing corpus of machine readable authentic language 
material.  As people are spending increasing amounts of time on the Web and 
accessing it with more and more devices, the Web is the perfect testbed for enabling 
the idea of ubiquitous language learnin g.   
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 The idea of using the Web for language learning is not new though.  Many 
previous research projects have studied how to best move traditional language 
learning activities online and how such activities can be adapted to best take 
advantages of the affordances that the Web provides.  Too often these studies are 
constrained by their traditional models of language learning and do not push the 
limits of the Web to enable new language learning models.   
 
 In this thesis, we examine how a personõs existing Web browsing experience 
can be augmented to teach second language vocabulary.  The novelty of this 
approach lies in the fact that we aim to teach second language vocabulary while 
people are reading pages that are written in their native language.  There are many 
studies that tout the effectiveness of reading in a second language to learn 
vocabulary but none that address the effectiveness of our approach.  This is not 
surprising given that such an idea would be extremely challenging to implement 
using paper study materials but the Web makes it practical.  
 
 The goal of our research is to study the usability and effectiveness of learning 
second language vocabulary on first language Web pages.  We aim to answer 

whether people are able to learn, how much they learn and if they enjoy learning 
using the browser-based prototype that we designed, called ALOE.  We also hope to 
uncover interface design issues that arise from this approach with an emphasis on 
exploring how to integrate learning opportunities without in conveniencing learners 
during their normal Web activities.  
 

 
 
 

Contributions  
 
Web Browser Extension for L2 Vocabulary Learning  
 

We present the ALOE L2 vocabulary learning prototype which runs inside 
the Firefox web browser and augments a userõs web browsing experience to provide 
second language vocabulary learning opportunities.  
 
User Evaluation of L2 Vocabulary Learning on the L1 Web  

 
Our two month user evaluation of the ALOE prototype demonstrates that our 

L2 vocabulary learning approach works in practic e.  Most of the participants enjoyed 
using ALOE and they were able to learn an average of fifty new French vocabulary 
words.  We found that most of the participants wanted to continue using the ALOE 
prototype as-is but would have benefited from improvement s in speed, Website 
compatibility, learning adaptability and customizability of ALOE.  
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Overview  
 
 In chapter 2, we discuss related work in the field of computer assisted 

language learning with a focus on systems designed for ubiquitous language 
learning and language learning on the Web. 
 In chapter 3, we discuss the results of our interviews with six second 
language educators from the University of Toronto.  Our interviews focused on 
exploring the challenges faced by second language educators, how they used 
technology in their classes and how our idea for ALOE might fit in the language 
learning environment.  
 In chapter 4, we discuss the design and implementation of ALOE, our second 
language vocabulary learning prototype for the Mozilla Firefox Web browser.  
 In chapter 5, we present our user evaluation plan for testing the usability and 
effectiveness of ALOE as a second language vocabulary learning tool and our results 
from running the evaluation.  
 In chapter 6, we summarize the results of our work and motiva te future 
research in this area. 
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2 ð Related Work  
 
 
 
 Computer Assisted Language Learning (CALL) is a fast evolving field that is 
changing at the same pace of the technology that enables it.  From its humble 
beginnings running on mainframes in the 1950õs and 60õs, CALL applications have 
been developed for almost every computing device imaginable ranging from 
microcomputers and laser videodiscs to mp3 players, mobile phones and DVD 
players (Hubbard 2009).  CALL is also one of the few domains that motivat es cutting 
edge research in multiple disciplines such as speech recognition, natural language 
processing, machine translation and artificial intelligence (Gamper & Knapp 2002).  
 
 The field of CALL is beneficial to language learners because it improves the 
effectiveness and efficiency of language learners while also making it easier and 
more convenient for both teachers and students to access and use language learning 
materials (Hubbard 2009).  These benefits serve to more fully engage and motivate 
language learners and even enable them to develop their own autonomy in language 
learning (Hubbard 2009). 
 

 Many researchers have investigated augmenting existing student practices 
and environments to aid in language learning.  By developing these new language 
learning practices and environments, researchers hope to extend language learning 
beyond the traditional classroom setting and encourage students to spend more time 
honing their language learning skills.  
 
 

CALL and Mobile  Devices 
 
 A number of projects have concentrated on augmenting userõs mobile devices 
in order to take advantage of the anytime, anywhere affordances such devices 
provide. For example, CALL applications on mobile phones have been created to 
study the use of SMS for sending L2 vocabulary definit ions to learners (Lu 2008, 
Cavus & Ibrahim 2009, Li 2009), providing adaptive L2 news article 
recommendations (Chen & Hsu 2006) and creating sensor augmented physical 
spaces that trigger the presentation of learning materials on the userõs mobile device 
(Liu 2009, Beaudin et al. 2007, Ogata et al. 2006, Ogata & Yano 2004).  The data 
gathered from these studies have shown positive results including user interest and 
enjoyment in using the system, new language learning, increased user motivation 
and improved performance over traditional study materials.  
 The TAMALLE system built by Fallahkhair, Pemberton & Griffiths (2007) is 
particularly interesting for their use of both the mobile phone and the television in 
an attempt to create a seamless and unobtrusive language learning environment 
from people's television watching habits similar to what ALOE attempts with the 
web.  By using authentic L2 television programs, their work limits potential users to 
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advanced learners who have the skills necessary to follow such programs.  The 
TAMALLE implementation presented also had no ability to automatically attach 
language learning materials to arbitrary television programs and depended on 
manually augmented television programs.  In their qualitative in -lab evaluation, 
parti cipants enjoyed using TAMALLE and found it useful for language learning, 
though there was no data to reflect whether or not participants actually improved 
their language skills.  The biggest advantage was found to be that TAMALLE 
integrated learning into a n activity the user already enjoyed and ironically the 
biggest disadvantage was that it sometimes served as a distraction from watching 
television. 
 
 
 
 

CALL and the Web  
 

 A lot of recent CALL research has been focused on using the internet to 
enable new CALL applications.  The Internet has provided a flexible new platform 
for defining new types of interactions between teachers, students and language 

learning materials.  Teachers can run classes on the other side of the world and still 
have face to face interactions with students.  Students can easily find pen pals by 
connecting with native L2 speakers.  And the web has become the largest corpus of 
language learning materials ever realized.  In a few clicks, a student can find enough 
L2 games, exercises, quizzes, grammar rules and course materials for almost any 
topic and language level to last them a lifetime of study.  Not to mention the 
overwhelming amount of informal and authentic L2 material available from L2 
speakers and cultures such as blogs, podcasts, YouTube videos, tweets and websites 
of every shape and kind. 
 
 Realizing the value of the Web as a language learning corpus, a number of 
researchers have examined how to make the web-corpus useful for language 
learners.  There are basically two approaches to using the web as a corpus, web 
mining and web augmentation.  Web mining attempts to extract language learning 
data from the web.  Web augmentation, which ALOE uses, attempts to overlay 
language learning functionality on top of the web.  
 
 

Web Mining  
 

 Fletcher (2005) goes into detail about the value of the web as a corpus and 
characterizes the different ways it is being used by teachers, students and 
researchers taking the Web mining approach to the Web as a corpus.  Fletcher 
motivates future research on the Web as a corpus with the following arguments:  
 
ò 

 Freshness and spontaneity: the content of compiled corpora ages quickly, 
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while texts on contemporary issues and authentic examples of current, non-
standard, or emerging language usage thrive online. 
 

 Completeness and scope: existing corpora may lack a text genre or content 
domain of interest, or else may not provide sufficient examples of an 
expression or construction easily located online; some very productive 
contemporary genres (blogs, wikis, discussion forums...) exist only on the 
Net. 
 

 Linguistic diversity: languages and language varieties for which no corpora 
have been compiled are found online. 
 

 Cost and convenience: the Web is virtually free, and desktop computers to 
retrieve and process webpages are available to researchers and students 

alike. 
 

 Representativeness: as the proportion of information, communication and 
entertainment delivered via the Net grows, language on and of the Web 
increasingly reflects and enriches our tongue. 

ó 
 
 Fletcher does caution though that the Web is not without its drawbacks.  With 
a sort of creolized web English contaminating non -English content and the 
commonplace occurrence of misspellings and the cryptic language of acronyms and 
netspeak that has evolved from chat rooms, the Web is fraught with obstacles that 
could confuse and impede language learners (Fletcher 2005).  But this has not 
stopped researchers from mining the Web or teachers from sending their students to 
compile personalized corpora with beneficial resul ts (Fletcher 2005, Guo & Zhang 
2007, Friedman 2008, Hirata & Hirata 2007 to name a few). 
 
 

Web Augmentation  
 

 A number of studies have looked at how different approaches to text 
augmentation affect learner behavior and language learning  (Ridder 2002,  Sankó 
2006,  Peters 2007,  Yanguas 2009 to name a few).  Their augmentation techniques 
most often use affordances of the Web such as hyperlinks, pop ups and frames to 
overlay translations, dictionary definitions, grammatical explanations and cultural 
informat ion that is easily accessible (Ridder 2002).  The availability of these 
annotations is òconsidered to be one of the preeminent advantages of language 
learning via computers, and consulting any of these extras is no longer seen as a 
major interruption of th e language-learning activity ó (Ridder 2002).  And usually, 
these annotations have been found to be beneficial to several aspects of language 
learning (Ridder 2002) and improvements in reading comprehension (Sankó 2006, 
Yanguas 2009).  It is less clear whether such annotations significantly affect recall 
(Yanguas 2009) and retention (Peters 2007).  Peters attributes the lack of solid 
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evidence for improved retention and recall to a shallow processing of unknown 
words by learners.  Many researchers believe that such shallow processing is caused 
by the ease of use of digital annotations although Peters attributes it to the type of 
task being performed (Peters 2007).  Given that the materials being used in most of 
these studies were L2-only, it's necessary to exercise caution when extrapolating 
how these results translate into the L1 augmented domain of ALOE.  
 

 Before digging into the details of studies on web augmentation techniques 
and their results, it will be helpful to first consider the results of Hsu's stud y of 
student's experiences using the un-augmented web for language learning (Hsu 
2005).  In the study, 46 university students taking first year English were required to 
read English web sites and communicate with native English speakers using email 
or chat outside of the class.  The student's were initially frustrated and even 
intimidated by English only web pages because they didn't have the skills necessary 
to understand the pages quickly and efficiently.  The reactions of the students to this 
sudden immersion in a foreign language show that surfing the web for language 
learning can be a daunting experience.  In this light, the following web augmentation 
projects can be seen as a way to alleviate such problems and make the foreign 
language Web friendlier f or language learners. 
 
 Wible et al. (2001) and Pan & Huang (2009) explored the use of the web-based 
learning environment for learners to use outside of the classroom with SRP and WBL 
respectively.  SRP was designed to find reading material in the Brown corpus for 
learners based on a set of target vocabulary words and the language level of each 
student.  WBL provided the biographies of modern celebrities for students to read 
with embedded hyperlinks to additional resources.  There was no study of SRP but 
the study of WBL found that use of their web -based learning system resulted in 
significantly better English reading comprehension, higher English learning 
motivation, and greater learner satisfaction when compared to the paper equivalent.  
The students using WBL also had very positive views of it and the Pan & Huang 
attributed its success to the fact that it provides for flexible accessibility, individual 
pacing and assistive resources.  
 
 Wible et al. (2004) also developed two browser based tools, Collocator and 
WordSpider, which run as a browser plugin and augment L2 web pages with L2 
annotations.  Collocator automatically runs on every Web page the learner visits and 
detects and highlights word collocations.  The learner can then select any of the 
highlight ed collocations to list additional examples of that collocation.  Collocations 
are one of the most persistent areas of difficulty for learners improving their L2 
vocabulary.  The purpose of Collocator is thus to condense massive amounts of 
contextualized exposure into a single reading experience (Wible et al. 2004).  

WordSpider on the other hand, like ALOE, attempts to help learners acquire new L2 
vocabulary.  Based on the pedagogical motivation of teaching learners how to guess 
from context, Wible et al. do not show an L1 gloss or multiple choice as ALOE does.  
Instead, when a learner selects an unknown word, WordSpider searches for 
semantically related words in the context of the current page in order to provide 
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contextual clues for the learner.  The semantically related words are highlighted and 
when the learner hovers over them, WordSpider provides a pop -up describing the 
relation between the highlighted word and the unknown word.   
 
 The Gymn@zilla project is an open-source web application that allows 
language learners to surf the L2 web with text and picture annotations overlayed 
onto every page (Streiter et al. 2005).  In addition to the annotated browsing, they 
provide support for creating personal word lists and automatically generated 
clozure exercises using learner's word lists.  Gymn@zilla acts as a proxy in order to 
retrieve and annotate Web pages on demand in response to learner requests.  For 
every page it retrieves, it uses natural language processing modules to apply word 
stemming, word -segmentation, parts of speech tagging and word meaning 
disambiguation in order to accurately map words onto L1 dictionary entries used in 
their annotations.  Gymn@zilla also parses the images in the page and tries to relate 
images to words via the image file name and directory.  It then modifies the page 
and adds annotations to the recognized words which are highlighted with a dashed 
grey underline.  The annotations include the following:  
 

 the L2 word along with any L1 dictionary entries  

 a related image if one was found  

 a link to add the L2 word to the user's personal word list  

 links to search for the L2 word with Google search and Google Image search 
 
 Using the mouse to hover over an annotated word brings up the annotation 
and highlights all other occurrences of the word on the page.  Highlighting the other 
occurrences allows learners to explore the different contexts the word can be used in.  
Using the personal word list, learners can review L2 words they have saved along 
with the context they encountered the wor d in.  Gymn@zilla is also able to 
automatically generate L2-only clozure exercises with the word list words at varying 
levels of difficulty.  The different levels of difficulty are obtained by controlling the 
amount of character scrambling that is done to generate the options for each clozure 
question.  Gymn@zilla supports a number of different L2 -L1 language pairs (though 
the L1 choice is restricted by the L2 chosen).  The current version of Gymn@zilla that 
is available online1 supports over twenty separat e L2 languages and many country 
specific dialects. 
 Gymn@zilla has the ambitious goal of integrating many modern approaches 
to language learning, including learner autonomy, personalized learning, 
contextualized language learning and learning with authenti c material, by 
facilitating the incidental and intentional learning of L2 languages on the web.  Their 
approach has a couple drawbacks though.  Streiter et al. (2005) note that their 
method is often not fast enough and if used in isolation, would take a co nsiderable 
amount of use to master the vocabulary needed for fluent and correct conversations.  
The slowness is due to the fact that about half the words of any text occur only once 
(Streiter et al. 2005).  This makes it hard for a learner to gain the required amount of 

                                                
1 http://140.127.211.2 14/cgi-bin/gz-cgi/gzstart.pl 
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exposure needed to learn those words.  Gymn@zilla does try to address this problem 
by providing the Google search links in the annotation pop ups so that learners can 
actively seek further examples of words. 
 Streiter et al. (2005) also point out the same problem that Hsu discovered 

regarding the stumbling block that complete L2 immersion can become to novice L2 
students.  To this, Streiter et al. can only suggest that novices take a more intentional 
approach and actively practice and learn the unknown L2 vocabulary they encounter 
until they overcome their inhibitions.  
 Sadly, there have been no user studies evaluating the effectiveness of 
Gymn@zilla for language learning.   Streiter et al. mention a proposed future 
implementation would work a s a plugin for Firefox like ALOE.  
 

 Outside of research, there are a plethora of options for providing instant 
glossing and translation of web page content.  The Mozilla addon site2 alone lists 
400+ language support extensions that provide toolbars, pop ups and other types of 
annotations, translations and language related services for the Firefox web browser 
and the recently launched Google Chrome extension site3 features dozens more.  
Almost all of the translation and gloss packages are powered by freely available 
services such as Google Translate, BabelFish, Wikipedia, Wiktionary and many other 
language specific dictionaries online. 
 On the commercial front, there has been an equal explosion in language 
learning offerings on the web.  Most of the commercia l sites offer language learning 
games, flashcards, audio and video material, quizzes and other exercises.  There is 
also a growing selection of sites that match L2 language learners with L2 native 
speakers.  WordChamp and UltraLingua in particular are most  relevant to ALOE.  
Both WordChamp's WebReader service and UltraLingua's WebLex service support 
extensive L2 reading using the proxy model of Gymn@zilla.  And also like 
Gymn@zilla, there are no user studies exploring the effectiveness of these tools for 
language learning. 
 Using WordChamp's WebReader, a learner can read web pages in any of the 
over 100 languages WordChamp supports and access hover over annotations for any 
word on the page in any of the supported languages.  The WebReader is much more 
responsive than Gymn@zilla, probably due to the fact that the WebReader does not 
use NLP to find the one correct translation but instead just shows all the possible 
translations and lets the learner decide which is correct.  WebReader also allows the 
learner to play short audio pronunciations  of each translation, add words to a 
practice list and submit and view translations from other users.  
 UltraLingua's WebLex does the same thing as WebReader but lacks many of 
WebReader's features including audio pronunciation s, user translations and word 
practice lists.  WebLex also only supports 10 different L1-L2 language pairs, has 
problems displaying accented characters and doesn't automatically proxy links so 

the learner has to manually input the address for each page they want to read with 
WebLex annotations. 
 

                                                
2 https://addons.mozilla.org/  
3 https://chrome.google.com/extensions/  
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Augmenting L1 with L2  
 

 It is clear that the majority of research on CALL applications developed to 
improve vocabulary through reading concentrate on authentic L2 texts and how to 
augment them to make them accessible and useful for language learners.  There are 
two projects though, The LEARN Project (Berleant et al. 1994) and graded-reader 
(Tauber 2008), that take the same reversed approach as ALOE by promoting reading 

of L1 texts augmented with L2 vocabulary.  Thou gh neither have been studied to 
determine how effective they are for language learning.  
 
 The LEARN Project was a standalone application for IBM PCs and Sun OS 
machines.  Given any English text, it would replace specific English words with L2 
vocabulary wo rds.  The LEARN Project supported Chinese, Bengali, German, 
Spanish and Greek as L2 languages and could translate into multiple languages in 
the same text.  Language support was dependent on the presence of òword expertsó 
for each language which guided the substitution of English words.  The focus of the 
research was concentrated on the design and use of these òword expertsó whose task 
was to examine the context of a target English word and then output the best 
translation.  By their measures, the òword exp ertsó they used chose the correct 
translation 90% of the time. 
 In designing this application of òword expertsó, Berleant and his colleagues 
realized and addressed many of the same ideas, questions and issues encountered 
by ALOE.  The following excerpt sho ws that they realized the potential of using 
arbitrary English text as L2 language learning material:  
 
ò 

1. LEARN can circumvent the difficulty that many people have in scheduling 
study time since no study time needs to be scheduled when using LEARN, if 
it is used to process text the user would want to read even if it was presented 
completely in English.  

 
2. LEARN places foreign words in meaningful contexts of interest to the reader. 

As Miller and Gildea point out, ôThe key is to see words in intelligible 
contextsõ, and ôto facilitate vocabulary growth . . . read as much as possibleõ 

ó 
 
 And they were also aware of the drawbacks of the approach.  The LEARN 
Project saw that using unrestricted text would make their technique broadly 
applicable but would also possibl y cause weak results on specific problems and 
domains as compared to the use of vetted teaching materials.  The question of how 
to handle mixing of two languages syntax also arose.  They chose not to attempt 
translating English syntax because they felt it was not necessary for learning 
vocabulary, it would drastically increase the complexity of the software to support 
grammars for every language and there is no concept of correct or incorrect syntax 
when mixing two languages on a word by word basis.  
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 Beyond just translating specific words, The LEARN Project had a number of 
additional features to help learners acquire vocabulary.  Translated word s were 
highlighted in a different color and learners could optionally have the system 
display the L1 word in bracke ts next to the translation or view all the L1 words 
translated in a given text on a separate screen.   There was also support for a 
guessing game for each of the translated words.  The game involved learners being 
shown the first letter of the L1 word and allowed users to guess the next letter, and 
keep guessing until they got the whole word (the system would show the correct 
letter when they guessed wrong).  There was also an implementation of character 
transliteration for Greek instead of word translation  to help teach foreign character 
sets.  In order to motivate the user, the system would translate the most frequent L1 
words first and then translate a few more every time it was run and give feedback to 
the user on how many words they had gotten so far.  Users also had the option of 
selecting how many words they wanted translated.  It is also interesting to note that 
in their future work they saw the need for more extensive interactive hint facilities 
and a browser based implementation like many of the pre viously discussed projects 
realized in one form or another  years later. 
 
 Graded-reader is also a standalone application but with a very restricted 

domain.  Tauber designed it as a Greek learning aid for reading the Greek version of 
the New Testament of the Bible.  It presents the New Testament in English with 
certain words or phrases translated into Greek.  What makes graded-reader most 
unique is the way in which it chooses what words and phrases to translate.  Tauber 
approached the problem algorithmically  with the goal of ordering the vocabulary 
presented to the learner in such a way that it maximizes the learnerõs ability to read a 
corpus, the New Testament in Greek in his case.  Tauber shows that word frequency 
does not always provide the best ordering w hen emphasizing the readability and 
comprehension of sentences in the corpus as opposed to words.  Tauber then sets up 
the ordering of vocabulary as a Travelling Salesman Problem and uses simulated 
annealing to find good orderings.   
 
 There are a couple drawbacks to graded-reader.  Its ability to perform 
substitutions on the clause level in an intelligent way, e.g. not making a mess of the 
word ordering, is dependent on the manual tagging of grammatical, semantic and 
discourse related features of the Greek New Testament made available by the 
Opentext.org project and Tauber's own manually tagging of the English text used.  
The current state of graded-reader is a set of python scripts that take a corpus and 
the necessary tagging data and spit out an optimized word ordering.  There is no 
learner friendly viewer that automatically translates words.  But from the name 
Tauber chose, it is possible to see that he envisions the technique being more broadly 
applicable to the task of automatically creating graded lang uage readers. 
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3 ð Interviews  
 
 
 

After coming up with the idea for ALOE, we contacted language professors 
and instructors at the University of Toronto to setup interviews so that we could get 
a sense for the state of the art in language education.  Using the Web sites for the 
French, German, Italian and Spanish departments, we searched for and emailed all 
of the professors we could identify with experience in language learning and 
technology.  We also emailed a large group of French instructors to request 
interviews.  From those who responded, we were able to do six interviews.  The 
table below lists demographic information for each of the interviewees.  Five of the 
interviews  took place at various locations on the university campus and one 
interview was done by email.  For all of the interviews, the interviewing researcher 
took notes and three of the interviews were audio recorded.  In the interviews, we 
focused on exploring what kind of teaching challenges  the educators faced, how 
they used technology to aid learning and how our idea for ALOE might fit in the 
language learning environment.  
 
Table 1: Language educator interviewee demographics.    

 

ID  Interviewee  Age  Sex 
Languages 

Taught  
Years of 

Experience  

Level of 
Students 
Taught  

 
 

A Professor 
Emeritus 

70 M French, English 50 all  

B Full Professor   55 M Italian  32 all  

C PhD Student 27 F French 2 beginner, 
intermediate  

D PhD Student  29 F French, English, 
Romanian 

6 all  

E PhD Student 35 M French, English, 
German, Spanish 

15 all  

F PhD Student 31 
 

F French, English 6 all  

 
 

Throughout all our interviews, there were a few overarching themes.  All the 
educators emphasized the importance of motivating and challenging students.  
Instructor C expressed that the òbiggest challenge by far is being able to encourage 
all individuals in a classroom to participate and b e willing to learn the languageó.  
She also saw motivating students outside of the classroom as one of the big 
challenges and found that ògiving them a structured but f lexible environment is the 
best way to go. It is all about offering the material in a constructive, yet pleasurable 
way as to encourage and motivate them to keep on learningó.   Both instructor C and 
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professor A motivated students by letting them choose and study the second 
language texts that most interested them.   
 

Learning in context was another common theme.  The practice of reading 
authentic L2  material is the simplest technique employed.  Based on his experience 
teaching in France as a youth, professor A argued that living in a country and being 
immersed in its culture is the fastest and most efficient way to learn a language.  
Professor B went so far as to disparage a language learning software package 
because their depiction of a café was too generic and lacked cappuccinos and 
architectural elements common to Italian cafés and was therefore not an authentic 
context. 
 

In general, the educators take a very measured approach to integrating 
technology into their classrooms.  None of them were very fond of the automatic 
translation services that are freely available online and most of them had stories of 
how these services had failed miserably on one occasion or another.  In fact, 
professor A believed that good automatic translation is beyond the capabili ties of 
computers.  At the same time, most of the educators had integrated some form of 
online second language resources into their curriculum and were very appreciative 

of the Web for providing easy access to authentic second language material. 
 

As a professor who used to develop language learning software, professor B's 
views are particularly interesting.  Besides his belief in the importance of culturally 
authentic contexts, he has found that most language learning software is 
pedagogically unsound due t o a lack of specific feedback.  What he means by this, is 
that when a student gets something wrong, the software should always strive to 
provide specific feedback that addresses the underlying reason why the student 
made the error.  Basically, it should im itate as much as possible the knowledge and 
feedback that an experienced language teacher provides.  Professor B described his 
iterative development of a HyperCard based system that could respond to all the 
different possible answers students gave for each question.  Whenever students gave 
new answers professor B had not anticipated, he would update the system to handle 
the new cases.  In this way, he was able to embed his years of teaching experience 
into the software.   
 

Professor B also found time on task to be an important principle of language 
learning.  And went so far as to say, òIt doesn't matter if you cheat, I mean.. If you 
cheat or whatever it is, itõs part of studyingó.  He was very clear that it matters more 
that students are studying and motiva ted to study and not so much how they are 
studying.  
 

We also asked two of the younger instructors try out an early version of the 
ALOE prototype on their personal computers for a few days.  The version of ALOE 
they used translated approximately 8 ,000 of the highest frequency English words as 
opposed to the smaller manually chosen set of words eventually used in our study.  
In using ALOE, both instructor C and D thought it could be useful for students but 
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tempered their words of praise with concerns about th e translation process and L2 
grammar errors.  Since ALOE does not take context into account when translating 
words, instructors C and D both encountered a number of bad translations while 
browsing the Web.  Instructor D was particularly concerned that begi nner L2 
students would not realize the translations were wrong and would learn the wrong 
words.  Instructor C was also concerned that when consecutive words were 
translated, the word ordering remained as it was in English which is not always 
correct in French.  Instructor D suggested that translating whole sentences might 
solve some of the problems. 



15 

4 ð Prototype  
 
 
 

Design Goals  
 

In our design of ALOE, we have concentrated on two sets of design goals, 
usability and pedagogical validity.  The pedagogical goals focus our efforts on 
designing an effective learning system while the usability goals require us to design 
a system that is easy and enjoyable for people to use. 
 
 
Pedagogical Goals 
 

Drawing on research from second language learning and CALL, we chose 
pedagogical design goals that fit within our overarching idea of providing a 
convenient and unintrusive language learning environment on top of users existing 
web browsing activities.  

 
Because we anticipate users will most often be concentrated on their Web 

browsing rather than actively using ALOE for language learning, it is important that 
ALOE allows for passive or incidental learning .  Previous research suggests that 
providing frequent exposure to L2 vocabulary in rich contexts is the best way to 
enable incidental learning (Schmitt & McCarthy 1997, Groot  2000, Paribakht & 
Wesche 2000). 
 

At the same time, users should be able to actively improve their L2 
vocabulary knowledge. Thus, the system should test their knowledge, provide 
feedback and make it easy to access additional learning resources. 
 

It is also important to consider how the content of Web pages can affect 
learning.  Because anyone can create web pages, there is no guarantee that the 
language on the web is correct.  Thus, our design must be able to provide valid L2 
instruction in the presence of invalid L1 content such as improper grammar and 
misspellings. 
 
 
Usability Goals  

 
All language learning functionality provided by ALOE should be easily and 

quickly accessible by the user.  This will make it easier and less of a hassle for users 
to switch back and forth between browsing and language learning activities.  
 

All functionality should make use of existing Web affordances so that users 
are accustomed to and familiar with the modes of interaction.  This will make it 
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easier for users to learn how to use ALOE. 
 

Because the only way to augment a Web page and provide language learning 
functionality is to modify the structure and/or text of the page, it is important that 
ALOE does not adversely affect users existing web browsing activities.  This is a 
broad goal encompassing the following sub goals: 
 

3. ALOE should be able to run on as many web sites as possible without 
slowing the site or breaking any of the sites existing functionality or 
design. 

4. Users should be able to disable ALOE at any time. 
5. The way in which ALOE functionality presents itself to the user on a web 

page should be visible but not distracting.  
6. Special care should be taken to prevent ALOE from affecting user 

activities on sensitive or importa nt sites such as online banking sites. 
 
 

 Prototype System 
 

  The ALOE prototype runs in a userõs Web browser and translates words from 
English to French on Web pages as a user views the page.  But ALOE is not a normal 
translator, it typically only transl ates a couple words in each sentence on a page and 
leaves the majority of the text in English.  The idea behind this approach is that users 
will have a rich English context from which they can infer the meanings of the 
French words.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: A page from the New York Times Web site translated by ALOE.  The French 
words appear in a yellow highlight.  
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 Our hope is that ALOE creates a rich environment that supports incidental 
learning and guessing from context.  There is widespread agreement that most L2 
vocabulary acquisition occurs incidentally (Segler 2001, Chun & Plass 1996, Rott 
1999, Gu & Johnson 1996, Nation 1990, Sternberg 1987) and substantial evidence that 
repeated exposure with minimal mental processing by the learner òcan have quite 
impressive facilitative memory effects ó (Segler 2001).  Some researchers have 
pointed out that guessing from co ntext is a challenging and often unsuccessful 
strategy for learners because the context is not rich enough or the learner can not 
fully understand the L2 context (Groot 2000, Huckin & Coady 1999, Duquette et al. 
1998, Schmitt & McCarthy 1997).  We believe that using English, our learners native 
language, provides a rich context that is easy for learners to understand and use to 
infer the meanings of L2 words.  On most pages, ALOE leaves enough English text 
to satisfy Laufer's estimate that learners need to be able to understand 95% of the 
context to enable effective guessing from context (Laufer 1988).   
 
 The prototype translates a specific set of words chosen by the researchers.  
The set is composed of 1,758 hand-picked words.  We selected the words based on 
two criteria: frequency and ambiguity.  We first chose high frequency English nouns 
and adjectives (as measured in the British National Corpus) to ensure that users 

would encounter the words frequently no matter what Web sites they browsed.  We 
then added the plural forms of the chosen nouns in hopes of having users encounter 
the nouns more often.  Finally, we filtered the words to remove the most ambiguous 
words that are often found in different contexts with different meanings.  The 
filtering was done in two steps.  A script first removed words that showed up in the 
British National Corpus tagged with more than one part of speech and then we 
manually went through the rest of the words to prune additional words we 
considered ambiguous.  The final set of 1,758 words included 814 singular nouns, 
653 plural nouns and 291 adjectives. 
 
 Once the set of words was finalized, we automatically obtained translations 
for all of the words using Google õs free translation service.  We chose to use Google 
Translate instead of a simple English-French dictionary lookup based on the premise 
that Google Translate is better tailored to serve as cross-language dictionary for the 
Web because of the way it works.  Traditional cross-language dictionaries and their 
online counterp arts are based on centuries of research on how to best translate 
books, newspapers and other long established mediums.   In contrast, Google 
Translate is statistically trained using the Web and traditional media as input (Helft 
2010) and thus will likely p erform better in the context of the Web where ALOE is 
translating.  That said, Google Translate is not perfect and can often return 
inappropriate translations.  Thus, after automatically translating with Google 
Translate, we manually went through all the t ranslations and cross-checked many of 
them and changed some of them based on translations from the WordReference.com 
online language dictionaries.  
 
 Our focus on the use of nouns and adjectives, filtering of ambiguous words, 
and checking of translations was motivated by findings from pilot tests of ALOE. 
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Because participants (especially the two educators we interviewed) complained 
strongly about incorrect translations, we decided it was very important to prevent 
ALOE from causing users to learn incorrect th ings about a second language.  Thus, 
we stayed away from translating verbs and other parts of speech that are highly 
dependent on context for correct translations.  Nouns and adjectives are also 
sensitive to context but in French the context usually only changes the gender of the 
word which most often only causes the word to have an ôeõ postfixed.  Additionally, 
French adjectives most often appear after the noun but ALOE does not change word 
ordering when translating.  French was chosen primarily because it  is so similar to 
English and would therefore cause less problems being intermixed with English.  
Being in bilingual Canada where most people learn some amount of French in school 
also helped make recruiting participants easier.  By recruiting participants  with 
some amount of French experience, we hoped to ensure that they would know how 
gender affects nouns and adjectives and where to position adjectives and so would 
not be adversely affected by seeing the wrong gender and adjective word order 
appear in some cases. 

 
 Our choice to not use context when translating words causes many problems 
but they are outweighed by the huge gain in usability.  Early versions of ALOE 
incorporated context in a variety of ways, from translating whole phrases and 
sentences to translating single words with adjacent words for context.  All of these 
methods caused ALOE to run at an unusably slow pace.  The version of ALOE used 
in our study translates most pages in under two seconds using aggressive caching.  
The earlier context dependent versions of ALOE took between 1 and 2 minutes to 

 
 

Figure 3: A Wikipedia page translated by ALOE with the default dashed underline highlighting of 
French words.  The brown rectangle on the right side of the page is the ALOE control panel.  
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translate a page because it is not possible to cache the unlimited contexts in which 
words can appear.  One version of ALOE even tried a hybrid approach that first 
translated single words quickly an d then phrases.  People who pilot tested this 
approach would often turn off the phrase translation because it was slow and by the 
time a phrase was translated they had either already read that part of the text, or 
were in the middle of reading a phrase whe n it translated, or had already left the 
page before any phrases were translated.   
 
 Once ALOE translates a word on a Web page that a user is viewing, the word 
is highlighted on the page with a user -specified style.  The default highlight is a 
simple dashed underline of the word in the same color of the word.  This default 
was chosen because it allows translated words to stand out in a page while only 
slightly affecting a pageõs existing design. At the same time, it differentiates 
translated words from hyp erlinks which traditionally have a solid underline.  Users 
can change this style at any time by accessing the ALOE settings page which is 
linked to from the control panel that is loaded on the top right of a page ALOE is 
running on.  On the settings page, users can choose any combination of color and 
style (background, underline, border) and line type for underlines and borders 
(dashed, dotted, solid) to highlight translated words.  

 
 
 
 
 
 
 

 
 
 
 
 
 
 After a word is translated, the user can hover their mouse over the word to 
view a multiple choice question which asks what the French word means in English 

Figure 4: The ALOE interface for changing the translated 
word highlight style.  


































































