Japanese Self-Directed Learning System with YouTube Requires Meta-knowledge of
Collocation

Hiroki Fxyma
Tainan University of Technology
No.529, Zhongzheng Rd., Yongkang District, Tainan City 710302, Taiwan (R.O.C.)

Abstract

This study proposed a self-directed learning system that extracts subtitle information from YouTube videos and
presents it as learning vocabulary. In recent years, Japanese language learners' interests have become more diverse,
with easy access to multilingual information through SNS. Thus, it is assumed that there are many potential learners
not enrolled in Japanese language institutes or less-than-learners. This study proposes a system for learners to learn
Japanese from desired YouTube videos. The basic concept of the system is to extract subtitle information from 10
videos and present high-frequency words. The results of frequency analysis and co-occurrence analysis showed the
feasibility of this system. At the same time, it was suggested that the characteristic words of each video should be
presented together with their collocations and that meta-knowledge of their usages is required.
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1. Introduction

Motivations for language learning are becoming more
diverse as contact with multilingual information through
SNS is becoming more common. Therefore, it is
expected that the number of potential ‘less-than-learners,’
who are not explicit learners in the classroom, is
increasing.

In this study, | propose a system that allows such
potential learners to watch videos of their own interest,
focusing on the words they need to know. With this
background, several studies have been proposed to
incorporate YouTube into language education (e.g.,
[1]1[2]13]) In this study, students will create a system that
allows them to watch their favorite Japanese-language
YouTube videos and learn the vocabulary and grammar
used in those videos.

2. Method

2.1. Self-learning system with YouTube

In this project, | propose a system that learners (including
less-than-learners) to watch their favorite Japanese-
language YouTube videos and learn the vocabulary and
grammar used in those videos. The configuration of the
system is shown in Figure 1.
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Figure 1 The outline of the self-learning system with YouTube
(web application).

Outlines of the system

This system is planned as a web application. Learners
will select their Japanese level and input links of videos
they want to watch. In order to obtain a sufficient word
size for the co-occurrence analysis, it is desirable that the
links be entered for approximately 10 videos of 10
minutes in length. If the video length is for several hours,
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such as a video of a live game, a single video link would
be sufficient in size.

How to use the self-study system

1) Visit the system website

2) Select your Japanese language level

3) Enter 5-10 links to the videos you want to watch
4) Press the [Search] button

5) Learn the displayed list of words and grammar list
6) Watch the video you want to watch

2.2. Video Materials

In this study, cooking-related YouTube videos will be
used as the material for this study, with a view toward
educational practice in the food and beverage department
where the author belongs. Cooking-related YouTube
videos include various genres such as recipe, cooking,
mysterious dishes, eating huge volumes, and videos in
which the eating sound is played. Of these, this study will
use the "Kimagure-Cook" channel, which has the largest
number of subscribers among Japanese YouTube
channels, as its material.

Kimagure-Cook consists mainly of videos showing
one man dismantling and cooking fish and other marine
products. In the fish cooking process, terms that are not
used in general conversation, such as parts of the fish,
cooking utensils, and verbs for cooking, appear. These
words are not included in general language instructional
materials, or they are considered advanced content. The
10 videos used in this study are listed in the reference.

As language materials, 10 videos were compiled into
a corpus, detailed as Table 1. Note that the corpus is
analyzed unformatted, assuming that learners use
arbitrary videos. (i.e., errors in speech analysis, unknown
words, etc., were not removed or corrected).

Table 2
Tokens 18,502
Types 2,800
Sentences 1,952
Paragraphs 1,845

H1 (Movies) 10

3. Analysis and brief results

The output of this system is the presentation of learning
vocabulary according to the learner's level. For this goal,
the system analyzes the words necessary to understand
the video in Japanese (the original language).

There are two main types of analysis. One is the
frequency analysis of words to extract high-frequency
words, and the other is the characteristic words in each of
the 10 videos based on co-occurrence relations.

3.1. High Frequency Words

Of the words that appeared in the 10 videos, the high-
frequency words (set as frequency 8 or higher) were as
shown in Table 2. Note that following analysis focuses

Table 1

Words __ Trans. Freq. 34 HW> buy 15 68 7V geso 10
1 (Fn (int.) 94 35 ¥4 half 15 69 ©3 74 tigerpuffer 10
2 A3 enter 78 36 BE taste 15 70 —#& together 10
3 B> think 70 37 Led then 14 71 fE easy 10
4 BRE  eat 66 38 b comeout 14 72 #®hd you can take 10
5 EL feel 63 39 K water 14 73 B food 10
6 S8 today 55 40 %3 come 14 74 cat 10
7 AN enter 52 41 HYHMES  Thankyou 13 75 1K (num.) 9
8 ZZ Yes(int) 43 42 R condition 13 76 Hh= crab 9
9 K5 say 38 43 A+tIE spiny lobster 13 77 7—5h Y tnocut 9
10 #2 have 33 44 #< peel 13 78 &> No 9
11 R skin 31 45 AN really 13 79 ®ESA everyone 9
12 PKRLLY delicious 29 46 X8 today 13 80 BFER liver 9
13 % ah (int.) 27 47 HiR clean 13 81 M3 gohome 9
14 B3 see 27 48 Ehu clean 12 82 EBEX huge 9
15 %3 make 27 49 Hbe<{be crazy 12 83 #bd fisnish 9
16 AT knife 27 50 HAYZF Tasmania 12 84 #%> wash 9
17 Ao (int.) 26 51 X fire 12 85 KL\ thick 9
18 K#FL\  Big 26 52 #5 pretty 12 8 Hhz Hey(int) 8
19 B head 25 53 processing 12 87 I&s huh?(int) 8
20 & now 23 54 A person 12 88 %2 octopus 8
21 R next 23 55 9% cut 12 89 ¥ sound 8
22 49 squid 21 56 = foot 12 90 MZH add 8
23 Md take 21 57 ®- Ahl (int.) 11 91 ¥ rock 8
24 WE video 21 58 IED Here (int) 11 92 L strong 8
25 #%&¥ drop 21 59 F down 11 93 HFE like 8
26 fish 19 60 mMhd (can)getit 11 94 F child 8
27 < go 19 61 @il soy sauce 11 95 F hand 8
28 & Bone 19 62 N claw 11 96 LIfd  raise 8
29 SA (int.) 17 63 il normal 11 97 H£%FD  live 8
30 5 use 17 64 BXE eyeballs 11 98 B\ many 8
31 B meat 17 65 1K &A alot 10 99 #D wait 8
32 27 blowfish 15 66 &£LL& Yuml(int) 10 100 KEL  tablespoon 8
33 B dressafish 15 67 _hs Wowl (int.) 10 (int.): interjection, (num.): numeral

on verbs and nouns.

3.2. Common words and characteristic words

These high-frequency words can be categorized into
common words that appear in all videos and
characteristic words that are unique to each video. To
identify the tendency of the words-appearance, the nouns
and verbs in the corpus are plotted by correspondence
analysis with each video, as shown in figure 2.

Figure 2 shows that the Tasmanian crab and squid
videos contain a number of characteristic words. In the
Tasmanian crab video, words such as Tasmania, crab,
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Figure 2. Correspondence analysis of nouns and verbs
(frequency over 8) appeared in 10 videos.

claw, and legs seem characteristic words. In the squid
videos, words such as squid, uncut, eyeball, skin, and
processing are characteristic words. The feature terms,
based on co-occurrence relationships (by Jaccard index)
within each video are shown in Table 3.

3.3. Collocation

Although presenting only frequent or feature words may
have a certain educational effect, presenting collocations
may improve the qualitative aspect of word knowledge.
In this section, we propose a method of presenting feature
words together with collocations, using the vocabulary of
the Tasmanian crab and squid videos, a unique set of 10
videos, as an example.

In this section, collocations of characteristic words in
squid-video and Tasmanian club video are analyzed by
listing words with two or more co-occurrences as major
collocations.

Collocation in Tasmanian club video

Take a look at the collocation of feature words in the
Tasmanian club video. The first characteristic word,
“Tasmania,” is a proper noun and does not need to be
analyzed by collocation.

The main collocations of “JI\ claw” in the second
place were ‘ /& legs’ and ‘% & 9~ drop’. The /& leg’ was
used in the literal sense of “crab legs”. ‘Drop(ping)’ was
used as a transitive verb in the sense of cutting off crab
legs, claws, or fish fins. In understanding the word
"claw," one may be required to have the meta-knowledge

Japanese Self-Directed Learning System

Table 3. Characteristic words of each video

IF I4 29 A4h
B .069 85 034 K 060 AAh .054
5 .054 By 028 29 054 K .053
85 .046 &l 027 K 042 R .034
A% .035 FrFf 027 BRB 040 H3 .028
KEL .034 s 026 R8BS 03 aT .027
ji:] .028 1< 025 A% .038 ¥4 .025
o .027 *#3 024 EL 035 /—hv  .020
xS .026 R3 024 ES .028 BE .020
B*% 025 fj B 020 #H 028 E 017
HRAL .025 ] 020 B 027 B .017
h¥ H—E A =]

&5 .033 Ahd 048 A .046 A2 .050
=] .032 -1V 047 T34 042 Ah3 .050
48 .030 B3 037 48 042 3 .044
R—A_F¥ 028 Ad .033 JhEL 034 #L .042
Ehiy .022 5 .027 y—2R 033 £S5 033
Bx .018 H—E2 .024 #o .027 B3 .031
BE< .018 t1Ff3 024 RS 027 AL .029
%5 .018 BE 022 w3XR— 025 HA .025
"S5 .018 ) 022 ®W5 023 EBRLLY 024
5 .017 mz % 019 %% 021 ‘TR .021
BAR=FH57 r525

ARI= 054 Ab .064

m .053 B .054

i< .052 Bl .053

h= .043 BR% .048

85 .041 r32Y 045

B .037 1] .042

&Y .035 Ahd .041

EBRLLY 034 B .034

BR% .033 B3 .034

&L .029 Bhd .033

that in Japanese, both crab claws and human fingernails
are represented by the same word, JI\ /tsume/. In
derivation, the knowledge that both foot and leg can be
applied to the Japanese word ‘& ashi’ may also be
required.

The main collocations for ‘4| < /sabaku/ dress or
process (a fish)” were < 9 think’ and ‘& fish’. The
usage of </ 9 think> was “Bli} 2 & 5 | think | can
dress it” or “HV T E =W EE S | would like to
process it,” thus no particularity as a collocation was
observed. The co-occurrence with “£2’ is the expression
“faZ 491 < dress a fish.” In Japanese, ‘431< ’ is used to
describe the chopping up of fish or chicken.

“¥% & 3 drop” is the transitive form of <% % % drop.’
It co-occurs with *5H head,” ‘B joint,” </& leg,” and
“JIC claw’ as objects. When processing crabs, ‘7% & 9
drop’ is used to describe the cutting off of the legs and
other parts of the crab.

Collocation in Squid video

The collocations for “FZ peel [noun]” are ‘F|< /muku/
peel [verb]’, “IRFE state’, “Hliv yuzu’, <51 < pull’, ‘&%
U feel’, ‘1L % stop’, ‘A#L% insert’, and ‘T %
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remove’. The regular expression to remove the skin is the
phrase “ % 3| <" /kawa o hagu/ peel off” or “FZ % 3| <
/kawa o muku/ peel off”. A similar but less common
expression, “Fz % 5| < /kawa o hiku/ peel off the skin,” is
used when removing the thin skin of yellowtail, squid,
and other fish. Derivatively, there is also the usage of “%;
51 & Iyubiki/ hot water-peeling,” for tomatoes, peaches,
and so on.

In Japanese, not only human skin, but also the skin of
fish, the peel of fruits such as yuzu, and the bark of trees
are described as ‘fZ /kawa/ skin’. Animal skin is also
‘Bz, and tanned skins are also pronounced ‘/kawa/
(spelled as #£)’. Such metaknowledge is essential to
understand the use of the word ‘skin’ as well as ‘nails /
craws for JI\” in the Tasmanian Club.

The two highest co-occurring words (with at least two
co-occurrences) for “| < /muku/ peel” were ‘£z’ and
¢JE. . Of these, ¢J&.> was used in all cases to be
pronounced /fu/ (means way, not as /kaze/ for wind),
which means “Z A/ 72 BUZHIN TV E E 3. 1 will peel
in this way.”

4. Summary & Discussion

In this presentation, we propose a self-directed Japanese
language learning system that extracts subtitle
information from YouTube videos and presents them as
learning vocabulary.

As a method of presenting learning vocabulary, |
proposed a strategy to present collocation-aware
information in addition to the method of creating a corpus
from videos and presenting frequently appearing words.

Word usage in YouTube videos has a special

frequency structure depending on the genres of the videos.

The analysis suggests that while the frequent words can
be simply presented, the characteristic words of each
video need to be presented together with collocations and
meta-knowledge on the word usage.

Future research issues are the presentation of the
vocabulary according to the learner's level, the
systematization of meta-knowledge for presenting
collocations, and the implementation of the system.
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