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MOTIVATION

FORM MEANING

Guess what it means

making a lot of noise
having two decisions

moving back and forth

USE
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MEANING

It comes from the same word family as:

attend VERB
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MEANING

This was a nice a nice evening.
They gave me a very nice present.

NEXT



MOTIVATION

The plan gained rapid media

| shortly afterwards.

NEXT
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Learner 1
Learner 2
Learner 3
Learner 4
Learner 5
Learner 6

Learner ...

SINGLE-WORD KNOWLEDGE PREDICTION

Word 1
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KNOWN

Word 4
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Ehara (2012)

DATASET

Learner 1
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DATASET

Ehara (2012)
16 Japanese learners x 12,000 words from the SVL list

Knowledge scale from “Never seen the word” to “Know the word's meaning”

1 2 3 2l 5
® @ @ @ ®
Word 1 Word 2 Word 3 Word 4 Word 5 Word ...

Learner 1 5 3 5 1 5 3
Learner 2 2 5 2 2 4 5
Learner 3 3 5 1 4 1 1
Learner 4 4 5 5 1 2 2
Learner 5 3 4 5 3 5 5

Learner ... 2 4 2 4 2 5




DATASET

Ehara (2012)
16 Japanese learners x 12,000 words from the SVL list

Knowledge scale from “Never seen the word” to “Know the word's meaning”

1T 2 3 4 5
e ]

UNKNOWN KNOWN
Word 1 Word 2 Word 3 Word 4 Word 5 Word ...
Learner 1 5 3 5 1 5 3
Learner 2 2 5 2 2 4 5
Learner 3 3 5 1 4 1 1
Learner 4 4 5 5 1 2 2
Learner 5 3 4 5 3 5 5

Learner ... 2 4 2 4 2 5




Ehara (2012)

DATASET

16 Japanese learners x 12,000 words from the SVL list

Knowledge scale from “Never seen the word” to “Know the word's meaning”

1 2 3 4 S
| S (
¢ I
UNKNOWN KNOWN
Word 1 Word 2 Word 3 Word 4 Word 5 Word ...
Learner 1 KNOWN UNKNOWN KNOWN UNKNOWN KNOWN UNKNOWN
Learner 2 UNKNOWN KNOWN UNKNOWN UNKNOWN UNKNOWN KNOWN
Learner 3 UNKNOWN KNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN
Learner 4 UNKNOWN KNOWN KNOWN UNKNOWN UNKNOWN UNKNOWN
Learner 5 UNKNOWN UNKNOWN KNOWN UNKNOWN KNOWN KNOWN
Learner ... UNKNOWN UNKNOWN UNKNOWN UNKNOWN UNKNOWN KNOWN




FEATURES

Feature 1 Feature?2 .. Feature 23 |Feature 24 Feature 25 .. Feature /8 | Label
Learner 1 x Word 1 KNOWN
Learner 1 x Word 2 KNOWN
Learner 1 x Word 3 UNKNOWN
Learner 2 x Word 1 KNOWN
Learner 2 x Word 2 UNKNOWN
Learner 2 x Word ... UNKNOWN




FEATURES

Word-specific

Feature 1 Feature?2 .. Feature 23 |Feature 24 Feature 25 .. Feature /8 | Label
Learner 1 x Word 1 KNOWN
Learner 1 x Word 2 ‘ KNOWN
Learner 1 x Word 3 ‘ UNKNOWN
Learner 2 x Word 1 ‘ KNOWN
Learner 2 x Word 2 ‘ UNKNOWN
Learner 2 x Word ... UNKNOWN




FEATURES

Word-specific

Learner-specific

Feature 1 Feature?2 .. Feature 23 |Feature 24 Feature 25 .. Feature /8 | Label
Learner 1 x Word 1 KNOWN
Learner 1 x Word 2 ‘ KNOWN
Learner 1 x Word 3 ‘ UNKNOWN
Learner 2 x Word 1 ‘ KNOWN
Learner 2 x Word 2 ‘ UNKNOWN
Learner 2 x Word ... UNKNOWN




FEATURES

Word-specific

History Movies |.. Feature 23 |Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 KNOWN
Learner 1 x Word 2 ‘ KNOWN
Learner 1 x Word 3 ‘ UNKNOWN
Learner 2 x Word 1 ‘ KNOWN
Learner 2 x Word 2 ‘ UNKNOWN
Learner 2 x Word ... UNKNOWN




FEATURES

normalized frequency of the target word in different genres

Word-specific

History Movies |.. Feature 23 Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 KNOWN
Learner 1 x Word 2 ‘ 7432 6930 KNOWN
Learner 1 x Word 3 ‘ 90234112 89996010 UNKNOWN
Learner 2 x Word 1 ‘ 345261 568432 KNOWN
Learner 2 x Word 2 ‘ 7432 6930 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 UNKNOWN




normalized frequency of the target word in different genres — COCA corpus (Davies, 2008)

FEATURES

Word-specific

History Movies |.. Feature 23 Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 KNOWN
Learner 1 x Word 2 ‘ 7432 6930 KNOWN
Learner 1 x Word 3 ‘ 90234112 | 89996010 UNKNOWN
Learner 2 x Word 1 ‘ 345261 568432 KNOWN
Learner 2 x Word 2 ‘ 7432 6930 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 UNKNOWN




FEATURES

normalized frequency of the target word in different genres — COCA corpus (Davies, 2008)
psycholinguistic characteristics of the word

Word-specific

History Movies | .. Meaningful | Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 |.. 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 |.. 2 UNKNOWN
Learner 2 x Word 1 345261 568432 |.. 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 |.. 2 UNKNOWN




FEATURES

normalized frequency of the target word in different genres — COCA corpus (Davies, 2008)
psycholinguistic characteristics of the word — MRC psycholinguistic database

Word-specific

History Movies |.. Meaningful | Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 |.. 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 |.. 2 UNKNOWN
Learner 2 x Word 1 345261 568432 |.. 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 |... 2 UNKNOWN




FEATURES

normalized frequency of the target word in different genres — COCA corpus (Davies, 2008)
psycholinguistic characteristics of the word — MRC psycholinguistic database

Word-specific

History Movies .. Meaningful | Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 .. 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 .. 2 UNKNOWN
Learner 2 x Word 1 345261 568432 .. 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 .. 2 UNKNOWN




FEATURES

normalized frequency of the target word in different genres — COCA corpus (Davies, 2008)
psycholinguistic characteristics of the word — MRC psycholinguistic database

Word-specific

History Movies .. Meaningful | Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 .. 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 .. 2 UNKNOWN
Learner 2 x Word 1 345261 568432 .. 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 .. 2 UNKNOWN




Word-specific

FEATURES

Learner-specific

History Movies .. Meaningful | Feature 24 Feature 25 .. Feature 78 | Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres

Word-specific

Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




learner's knowledge of vocabulary in different genres and frequencies

FEATURES

Word-specific

Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




learner's knowledge of vocabulary in different genres and frequencies
—> COCA corpus (Davies, 2008)

FEATURES

Word-specific

Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




learner's knowledge of vocabulary in different genres and frequencies
—> COCA corpus (Davies, 2008)

FEATURES

1. For each COCA subcorpus, keywordlist created
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History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres and frequencies
—> COCA corpus (Davies, 2008)

5
1. For each COCA subcorpus, keywordlist created -
2. For each keywordlist, frequency bands created .
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Word-specific Learner-specific

History Movies .. Meaningful | History Movies ..  Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




learner's knowledge of vocabulary in different genres and frequencies
—> COCA corpus (Davies, 2008)

FEATURES

1. For each COCA subcorpus, keywordlist created
2. For each keywordlist, frequency bands created
3. For each freqeuncy band, “frequency power” calculated

Word-specific

Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres and frequencies

—> COCA corpus (Davies, 2008)
1. For each COCA subcorpus, keywordlist created
2. Foreach keywordlist, frequency bands created
3. For each freqeuncy band, “frequency power” calculated

— Vocabulary Knowledge Dataset (Ehara, 2012)

Word-specific

Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres and frequencies

—> COCA corpus (Davies, 2008)
1. For each COCA subcorpus, keywordlist created
2. Foreach keywordlist, frequency bands created
3. For each freqeuncy band, “frequency power” calculated

— Vocabulary Knowledge Dataset (Ehara, 2012)
4. For each keywordlist, learner's knowledge calculated

—
—

Word-specific Learner-specific

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 KNOWN
Learner 1 x Word 2 7432 6930 5 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 UNKNOWN
Learner 2 x Word 1 345261 568432 3 KNOWN
Learner 2 x Word 2 7432 6930 5 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres and frequencies

—> COCA corpus (Davies, 2008)

1. For each COCA subcorpus, keywordlist created
2. For each keywordlist, frequency bands created

3. For each freqeuncy band, “frequency power” calculated

— Vocabulary Knowledge Dataset (Ehara, 2012)

4. For each keywordlist, learner's knowledge calculated

Word-specific

Learner-specific ;

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 40852 2526 1679 KNOWN
Learner 1 x Word 2 7432 6930 5 40852 2526 1679 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 40852 2526 1679 UNKNOWN
Learner 2 x Word 1 345261 568432 3 75679 99781 87540 KNOWN
Learner 2 x Word 2 7432 6930 5 75679 99781 87540 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 75679 99781 87540 UNKNOWN
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learner's knowledge of vocabulary in different genres and frequencies

—> COCA corpus (Davies, 2008)

1. For each COCA subcorpus, keywordlist created
2. For each keywordlist, frequency bands created

3. For each freqeuncy band, “frequency power” calculated

— Vocabulary Knowledge Dataset (Ehara, 2012)

4. For each keywordlist, learner's knowledge calculated

Word-specific

Learner-specific ;

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 40852 2526 1679 KNOWN
Learner 1 x Word 2 | 7432 6930 5 40852 2526 1679 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 40852 2526 1679 UNKNOWN
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Learner 2 x Word ... ‘ 90234112 | 89996010 2 75679 99781 87540 UNKNOWN




FEATURES

learner's knowledge of vocabulary in different genres and frequencies

—> COCA corpus (Davies, 2008)
1. For each COCA subcorpus, keywordlist created

2. Foreach keywordlist, frequency bands created

3. For each freqeuncy band, “frequency power” calculated

— Vocabulary Knowledge Dataset (Ehara, 2012)

4. For each keywordlist, learner's knowledge calculated

Word-specific

Learner-specific ;

History Movies .. Meaningful | History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 40852 2526 1679 KNOWN
Learner 1 x Word 2 | 7432 6930 5 40852 2526 1679 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 40852 2526 1679 UNKNOWN
Learner 2 x Word 1 345261 568432 3 75679 99781 87540 KNOWN
Learner 2 x Word 2 | 7432 6930 5 75679 99781 87540 UNKNOWN
Learner 2 x Word ... ‘ 90234112 | 89996010 2 75679 99781 87540 UNKNOWN




105 features in total

FEATURES

Word-specific

Learner-specific

History Movies Meaningful  History Movies Sports Label
Learner 1 x Word 1 345261 568432 3 40852 2526 1679 KNOWN
Learner 1 x Word 2 7432 6930 5 40852 2526 1679 KNOWN
Learner 1 x Word 3 | 90234112 89996010 2 40852 2526 1679 UNKNOWN
Learner 2 x Word 1 345261 568432 3 75679 99781 87540 KNOWN
Learner 2 x Word 2 7432 6930 5 75679 99781 87540 UNKNOWN
Learner 2 x Word ... | 90234112 89996010 2 75679 99781 87540 UNKNOWN
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FEATURE SELECTION

105 features in total

feature
importance
ranking

RANK  TYPE  NAME

word  total

word  spoken (national public radio)
word academic

word  magazine (women/men)

a & W N =

word  fiction (journals)

101  learner  magazine (African American)
102 learner magazine (home/health)

103 learner = magazine (science/tech)

104 learner  news (editorial)

105 learner  academic (history)



FEATURE SELECTION

105 features in total

RANK

a & W N =

101
102
103
104
105

TYPE
word
word
word
word

word

learner
learner
learner
learner

learner

feature
> importance
ranking

NAME

total

spoken (national public radio)
academic

magazine (women/men)
fiction (journals)

magazine (African American)
magazine (home/health)
magazine (science/tech)
news (editorial)

academic (history)

Pearson correlation
If >0.99, keep the top
one



FEATURE SELECTION

105 features in total

RANK

a & W N =

101
102
103
104
105

TYPE
word
word
word
word

word

learner
learner
learner
learner

learner

feature
> importance
ranking
NAME
total

spoken (national public radio)
academic

magazine (women/men)
fiction (journals)

magazine (African American)
magazine (home/health)
magazine (science/tech)
news (editorial)

academic (history)

RANK

a H W N =

35
36
37
38
39

TYPE
word
word
word
word

word

learner
learner
learner
learner

learner

39 features in total

NAME

total

spoken (national public radio)
academic

magazine (women/men)
fiction (journals)

news (local)

spoken (independent)

fiction

spoken (public broadcasting)
spoken (national public radio)

. Pearson correlation
If >0.99, keep the top
one



FEATURE SELECTION

105 features in total 39 features in total

RANK  TYPE NAME

. Tl’eﬂal;[g ::fa ce 1 word  total
ranking 2 word  spoken (national public radio)
3 word academic
4 word  magazine (women/men)
5 word  fiction (journals)
RANK TYPE = NAME 35 learner news (local)
1 word  total 36 learner  spoken (independent)
2 word  spoken (national public radio) 37 learner fiction
3 word  academic 38 learner  spoken (public broadcasting)
4 word  magazine (women/men) 39 learner  spoken (national public radio)
5 word  fiction (journals)
101  learner  magazine (African American)
102 learner magazine (home/health)
103 learner = magazine (science/tech) , o Pearson correlation
104 learner  news (editorial) > | o , If>0.99 keep the top

one

105 learner  academic (history)
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Complete Feature Space Dependent

word-specific
learner-specific



Complete Feature Space Dependent

word-specific
learner-specific

Random Forest
Support Vector Machine
k Nearest Neighbors
Logistic Regression.

MODEL
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learner-specific

Random Forest
—SupportectorMachine—
—k-NearestiNerghbors—

oeistoF .

80%-3%-1/%
training - validation - testing
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learner-specific
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MODEL

Complete Feature Space Dependent Neural Network Based

word-specific word-specific
learner-specific

Random Forest Fully Connected Neural Network
—Stpport-vector Machine— 5 hidden layers
—k-NearestiNerghbors—
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MODEL

Complete Feature Space Dependent Neural Network Based
word-specific word-specific
learner-specific learner representation 3
Random Forest Fully Connected Neural Network
_SU'p'p'O'l‘t_‘VLe’CfﬁfMaC‘i"l'iﬁe_ 5 hidden /ayers
—k-NearestiNerghbors—
ot o

80%-3%-1/%
training - validation - testing



Complete Feature Space Dependent

word-specific
learner-specific

Random Forest
—SupportectorMachine—
—k-NearestiNerghbors—

oeistoF .

80%-3%-1/%
training - validation - testing

MODEL

Neural Network Based

word-specific
learner representation 3
Fully Connected Neural Network

5 hidden layers

80%-3%-17%
training - validation - testing



Complete Feature Space Dependent

word-specific
learner-specific

Random Forest
—SupportectorMachine—
—k-NearestiNerghbors—

oeistoF .

80%-3%-1/%
training - validation - testing

79.89%
ACC

MODEL

Neural Network Based

word-specific
learner representation 3
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