VocabEncounter: NMT-powered Vocabulary Learning by
Presenting Computer-Generated Usages of Foreign Words into

Repeated exposure to
word usages is crucial in
vocabulary learning.
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Users' Daily Lives

T % NLP techniques Various daily activities can be transformed

O@O . (NMT with constrained decoding, etc.) “into the field oflearning.-
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VocabEncounter achieves it by
encapsulating foreign words in
materials the user is reading in native language.
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Memory Displays [Dingler+, PerDis’'16] MicroMandarin [Edge+, CHI'11]

1. [V-I] (BLAST1ERIS ) FPALEIR; BREEM

o Festival de journalisme : & vos stylos ! 2
1

13 juillet 2017Un festival de journalisme, mais pour quoi faire ? Pour rencontrer des journalistes, des illustrateurs, des
photographes, des réalisateurs ! En Bourgogne, ce week-end, tu peux participer a des ateliers proposés par Milan presse et poser

2. [V-1] (S MBI EE) ARERE; EAHEE O 0" oo

situation or event is looming,

3. [N-COUNT] R4, it seems likely to happen soon.

toutes tes questions sur ces métiers ! Lire la suite —

° Qu’y a-t-il a voir au cinéma cette semaine ? 14
1l

12 juillet 2017Cette semaine, dans les salles, il y en a pour tous les godts et pour tous les ages. Ozzy, le chien prisonnier, séduira
les plus jeunes tandis que les plus de 10 ans se précipiteront aux nouvelles aventures de Spider-Man. Lire la suite —

‘B La députée macroniste Claire O'Petit vante son travail... invisible & I'Assemblée 14
1

Claire O'Petit a tancé ce mardi 15 aodt le patron des députés LREM, Richard Ferrand, jugé "défaillant", tout en vantant ses propres
débuts. Gonflé, étant donné qu'elle est intervenue... une seule fois a 'Assemblée.Pas de doute, Claire O'Petit est ce qu'on appelle
une grande gueule. Avec deux grands G, comme le nom de I'émission quotidienne de débats a laquelle elle participe

réauliérement sur la radio RMC. Avec deux petits. aussi. si I'on évoaue sa propension devenue |éaendaire a clamer tout haut ce

‘B Emmanuel & Brigitte : les vacances de I'horreur 15

" B BRI R RN

L'Elysée a annoncé ce mardi 15 aolt qu'Emmanuel Macron a porté plainte pour "harcélement et tentative d'atteinte a la vie privée"
contre un photographe de presse qui le suivait sur son lieu de vacances, a Marseille, ou il se repose avec son épouse Brigitte.En It m ay be th at th e Ioomin env | ronme ntal th re at |S not g IO ba I
une de son dernier numéro, Ici Paris annonce : "Nicolas & Carla, les vacances de I'horreur". Eh bien I'hebdomadaire people warm | ng but the exhagstion Of the W0r|d IS resources

pourrait recvcler son titre cette semaine pour le couple Macron. On a en effet aboris ce mardi 15 ao(t par I'Elvsée au'Emmanuel

As We May Study [Lungu+, CHI'18] ViVo [Zhu+, CHI'17]

and more ...
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Usage-based learning
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It may be that the Jooming environmental threat is not global
warming but the exhaustion of the world's resources.

ViVo [Zhu+, CHI'17]
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Micro learning

Combining these two strategies will be more effective.
But how?

0 Qu'y a-t-il a voir au cinéma cette semaine ? 14
i

Usage-based learning
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Fabulous [adjl : =55 L L)

Ex) Marco Polo returned to Europe
with fabulous stories about Japan.

Wallet [noun]: fLAYL. BA%R

Ex) For his birthday, she bought him a
leather wallet.




VocabEncounter: NMT-powered Vocabulary Learning by Presenting
Computer-Generated Usages of Foreign Words into Users' Daily Lives
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Repeated exposure to
word usages is crucial in
vocabulary learning. VocabEncounter achieves it by

encapsulating foreign words in

materials the user is reading in native language.

commuting . ¢ = watching movies




Key Feature of VocabEncounter: Encapsulation

materials
(native language)

foreign word to remember




Key Feature of VocabEncounter: Encapsulation
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MUSE [Conneau and Lample+, ICLR'18]

materials

G GiNZA (native language)

dependency structure analysis

N T T

foreign word to remember

appropriately extract a phrase
by multilingual word embedding
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appropriately extract a phrase
by multilingual word embedding



Key Feature of VocabEncounter: Encapsulation

NMT with constrained decoding [Hu+, NAACL'19]

materials
(native language)

Softmax classifier
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Sentence A Sentence B

Sentence-BERT [Reimers and Gurevych, EMNLP’19]

generate a translated phrase containing the word
by neural mechanical translation with constrained decoding



Key Feature of VocabEncounter: Encapsulation

NMT with constrained decoding [Hu+, NAACL'19]
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(native language)
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Sentence-BERT [Reimers and Gurevych, EMNLP’19]

generate a translated phrase containing the word
by neural mechanical translation with constrained decoding



Key Feature of VocabEncounter: Encapsulation

materials
(native language)
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replace the original phrase in the material with the generated phrase



Key Feature of VocabEncounter: Encapsulation

materials
(native language)

replace the original phrase in the material with the generated phrase



Proof-of-Concept: Chrome Extension
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Challenges

e There is arisk of presenting unnatural or mistranslated phrases.

o Itis unsure whether our approach really helps learners memorizing
new words effectively.

« We also need to examine the experience of learning with
VocabEncounter in their daily lives.



Evaluation 1: Human-Compatible Quality of Translation

e 60 crowd workers rating (naturalness and meaning preservation)
« Human-compatible quality of translation

« Meaning-preservation correlates with a designed score using Sentence-BERT.
« Filtering is possible.

E A
Score (p{j,pi,}',pi]j) —

2 SBERT (p{fﬁ{f) +Lja s En (P,]j,PFJn) +LEn—Ja (Pff,ﬁ,]?)
4

naturalness

meaning preservation
W

(1)

0.4 0.5 0.6 0.7 0.8 0.9 0.4 0.5 0.6 v 0.8 0.9
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Evaluation 2: Significant Learning Effects

e 10 participants compared their correct rate between pre- and post- vocabulary test.

 VocabEncounter helped them memorize the words to learn.

« The effect of presenting generated usages was * ,
much stronger than presenting only the words. T I ;
Day 0 ; Day 1 - Day 3 ~ _
(A) Pretest E (B) Spend a day with E E (C) Posttest ?g
| VocabEncounter £ - 60 ——
Participants E i N i é E § ’
- e L > 5 :
i als >
E 20 words [ phrase-based ! E E » 75.00% —te
CEFRB2 | incorector L, ikt (e o Ly 63.89% 20
words TE e bataibba I
' | not-used - e 30.07%
L-"c;;r-e-ct"-A : Conditions : : Compare
the correct rate 0

phrase-based word-based not-used



Evaluation 3: Preferable Experience in 1-week Use

5 participants

e Benefit of Micro Learning
> Benefit of Usage-Based Learning

Semi-structured interviews
Please refer to the paper!



We demonstrate example usages of VocabEncounter.
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Summary

« We introduce a new paradigm of vocabulary learning
by leveraging ML-based generation techniques.

« We show its feasibility and effectiveness by implementing
VocabEncounter, which encapsulates the words to remember

into materials a user is reading.

« Ourresults and demonstrations open up ways to transform
our daily lives into a field of vocabulary learning.



