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<ABSTRACT>

The present study aimed at investigating the feasibility and constraints in applying an Al chatbot to English
education. For this purpose, seven tasks were presented to the upper (n=27) and lower (n=26) groups (college
students vs. high school students) using Mitsuku, a representative chatbot, as a way to utilize the chatbot in
English education. The participants chatted with Mitsuku to accomplish these tasks. By analyzing the data from the
task performance, this study showed that Mitsuku's utterances were two times more than the students' utterances,
and the difference was larger at the lower group. It also turned out that the text easability of Mitsuku's utterances
corresponded to the grades K2 and K3, and 90% or more of the words making up Mitsuku's utterances were
included within the first 3,000 word level. In the case of the lower group, it was confirmed that the shorter the
sentence length was, the larger the amount of utterance, and the higher the similarity of conceptual meaning
between adjacent paragraphs, the more similar to human utterance. In the case of the upper group, the participants
seemed to believe that the higher the diversity of the use of the verbal forms, the more the contribution to the
effectiveness of English education. In addition, the upper group showed that the lower readability level was, the
larger the amount of utterance. As a result, the findings from this analysis could contribute to the educational use

of chatbot and the development of a new chatbot as a reference.
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Human: There is this guy I like a lot and I know
he also has feelings for me. But he has
ignored me for several days, what am I
supposed to do?

Xiaolce: You just keep ignoring him, too.

Human: 1 just can’t.

Xiaolce: You can.

Human: Sigh ...

Xiaolce: Why?

Human: I am missing him.

Xiaolce: Then you keep missing him.

Human: You, a robot, can’t understand me; you

can’t understand the behavior of a guy

who likes you and pretends to ignore you.

Xiaolce: He likes me but I don’t like him, that’s it.

Human: Is it Ok?

Xiaolce: It may be not Ok.

Human: Well, you are stupid.

Xiaolce: Then you want a flash marriage? Well, I
think he is not that into you.

Human: It’s not a flash marriage for we have

fallen into love for more than one year.

Xiaolce: It is a flash marriage.

[Figure 1] A conversation between Xiaolce and a

human user (Larson, 2017)
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II. Literature Review

1. History of Chatbot Development
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<Table 1> Expected CPS for

conversational systems (Shum, He, & Li, 2018)

different type of

System Expected CPS
Web Search 1
Personal Assistant 1-3
Task Completion 3-7
Social Chatbot 10+

t}&9] <Table 2>+ A&71% A5 E o
Ol F A5 MEo] ~F(spec)S H| LT Z o},

<Table 2> Summary of major conversational systems
(Shum, He, & Li, 2018)

TIME: 1966

KEY FEATURES: Mimicking human
utterances

ACHIEVEMENT: The first chitchat
program

MODALITY: Text only

MODELING: Rule-based

DOMAIN: Constrained domain

KEY TECHNOLOGY: Use of script,
keyword pattern matching,
rule-based response

LIMITATION: Limited knowledge
database

Eliza

TIME: 1972

KEY FEATURES: Expressing emotional
(angry) responses

ACHIEVEMENT: Passed Turing Test

MODALITY: Text only

MODELING: Rule-based

DOMAIN: Constrained domain

KEY TECHNOLOGY: Applying
personality characteristics into
responses

LIMITATION: Limited knowledge
database

TIME: 1995

KEY FEATURES: Easy customization of
script (via AIML)

ACHIEVEMENT: Won 3 times of
Loebner Prize

MODALITY: Text only

MODELING: Rule-based

DOMAIN: Constrained domain

KEY TECHNOLOGY: Use AIML and
recursion for pattern matching;
Multiple patterns can be mapped
into a same response

LIMITATION: Size of script can be huge

Parry

ALICE

TIME: 2000

KEY FEATURES: Language
understanding and dialog
management, goal-oriented

ACHIEVEMENT: Understanding natural
language requests and perform tasks

MODALITY: Text and voice

MODELING: Learning-based

DOMAIN: Constrained domain

KEY TECHNOLOGY: Statistical models
for spoken language understanding
and dialog management

LIMITATION: Only workable in
well-defined schemata

DARPA
Commun
icator
Program

TIME: 2011

KEY FEATURES: Providing personal
digital assistance

ACHIEVEMENT: The first widely
deployed IPA

MODALITY: Text, image, voice

MODELING: Learning-based

DOMAIN: Open domain

KEY TECHNOLOGY: Providing both
reactive and proactive digital
assistances covering a wide range
of domains

LIMITATION: Lack of emotional
engagement with users

Siri

TIME: 2014

KEY FEATURES: Building emotional
attachment to users, scalable skill
set for user assistance

ACHIEVEMENT: The first widely
deployed social chatbot, 100MM
users, published a poem book,
hosted TV programs

MODALITY: Text, image, voice

MODELING: Learning-based

DOMAIN: Open domain

KEY TECHNOLOGY: Emotional
intelligence models for establishing
emotional attachments with users

LIMITATION: Inconsistent personality
and responses in a long dialog

Xiaolce

2. Research on applying a chatbot to English

education
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III. Methodology

1. Participants
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2) Task and Survey
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<Table 3> Instruction for the target task

Stage Target Task

1 Greet Mitsuku.

2 Introduce yourself to Mitsuku.

3 Find out where Mitsuku lives.

Find out what Mitsuku’s job is, and what
Mitsuku can do for people.

Find out what Mitsuku does in her free time
5 (e.g., hobbies) and ask her follow-up
questions about her answer.

Search for what happened 10 years ago

6 through Mitsuku and choose one of them to
ask her more information about the selected
event.

7 Wrap up conversations with Mitsuku.

de] Tl APe A F Folb pud ARz
A ANSATh ARlAE 20 A AXE AR
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W g, @ g, @ wEelt, @ fAbett,
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G, @ A9 mgel WA Wit @ Rl
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o) g3t ZASRAL 1 olHE AJ Sk Bo
= A% g A ANA B AREA A
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3. Data Analysis Tools

1) Readability Test Tool
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3) Coh-Metrix
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Brain, Digital, & Learning, 9(2)
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IV. Results and Discussions

1. Readability Index and Lexical Profiles

t}&-¢ <Table 4>+ WebFX(2019)9 4] A& 3}
o]&= 2422} BNC-COCA 25000 % 4+$] 3,000%+o]
o oF HES &3t Mitsukuo Esie}
Mitsuku AR&-2He] 23S o] 5k FEE (9,

sheDE B4 9 Avbolut,

<Table 4> Readability index and lexical profiles of

conversations between Mitsuku and human users

) Upper Lower
Subject - -
Mitsuku  User Mitsuku  User
Readability 4 4 4 3

Age 9-10 9-10 9-10 8-9
Coverage of

3,000 words (%) 90.6 9126 91.24  92.11

Total Token 16,590 6,766 16,590 4,052

Token (Mean) 614.44 25022 427.84 15585

<Table 4> oA H¥E A3 o] Mitsuku?} A+
Sl Wslel A§ olx X]—’Fﬂ 47 o] o] o
ul 7|FEo g oF 9-104] FFo sEE Tl v 9
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W49 d ST dsk Al Mitsuku 23]
90.6%, st91H AL dste M= 91.24%7}
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Al wE BHAE gAW oy Wk
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2. Regression Analysis Based on Coh-Metrix

Variables

Coh-Metrix®] #4115 &3l 33709 El~E wWQlo]
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<Table 5> Similarity measure between Mitsuku and

human utterances
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<Table 7> 9 wvariables significantly correlated with 3

dependent variables (including upper and lower groups

VaI{Ilgble Variable Name Effectiven Total

Similarity ess Token

Content word overlap,
36 all sentences, 274%*
proportional, mean

Text Easability PC
14  Syntactic simplicity,
Z score

A485%*

Text Easability PC
16 Word concreteness,
Z score

-.369%*

Argument overlap,
32 all sentences,
binary, mean

-.310%*

LSA given/new,

44
sentences, mean

A468%*

Scale 1 2 3 4 5 Mean
Upper 5 11 7 4 0 2.37
Lower 2 11 6 5 2 2.77

Lexical diversity,
type-token ratio,
46
content word
lemmas

-.627%*

<Table 6> Effect of conversations with Mitsuku on

the improvement of students’ English proficiency

Lexical diversity,
47 type-token ratio,
all words

-.661%*

74 Verb phrase

- *
density, incidence 279

Scale 1 2 3 4 5 Mean
Upper 3 4 6 14 0 3.15
Lower 1 1 5 17 2 3.69

tha wre 2377 2779 Hugks BTk wh

CELEX word

9 frequency for 300%
content words,

mean

**  Correlation is significant at the 0.01 level (2-tailed),
*. Correlation is significant at the 0.05 level (2-tailed)
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<Table 8> Regression analysis of variables that affect

the amount of human users’ utterances (total token)

Brain, Digital, & Learning, 9(2)

Unstandardized Standardized
Coefficients Coefficients
Model t p
Std.
B Error Beta
(Constant) 1515.499 646.668 2.344 .024

Variable Variable
Domain No.

Text 14

Easability -5:483

40.929 -.018 -.134 .894

Principle

Componen

t Scores 16 5.939 23.024 .037 258 .798

Referential ) 95943 144.186 -.610 -4.826.000

Cohesion
LSA 44 -872.636 478.356 -.324 -1.824 .075
46 595.323 453280 .502 1.313 .196

Lexical

Diversity
47  -1989.587422.015 -1.531 -4.714 .000

Syntactic
Pattern 74 -461 502 -.097 -918 .363

Density
I anOTd. 92 -66.114 165290 -.052 -.400 .691

ormation

R’=.722 (Revised R*=.671), F=14.272 (p< .000I), n=53

9o FHARAE AFA] HE F EAZLL p<
0001 FolA 142712 AHFyPou Fol3d Axs
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<Table 9> 10 wvariables significantly correlated with 3
dependent variables (distinguishing upper and lower groups)

Variable Variable Similarity EffectivenessTotal Token

No. Name

Sentence
length,
6 number of
words,
mean

UpperLower Upper Lower Upper Lower

-.406*

Text
Easability
PC
Syntactic
simplicity,
Z score

14 A58*

Text
Easability
16 PC Word
concretenes
S, Z score

-407*

LSA
overlap,
42 adjacent 492%
paragraphs,
mean

LSA

44 given/new, 460
sentences, ’

meéan

Lexical
diversity,
type-token
46 ratio,
content
word
lemmas

-.440%* ~OALRE 530

Lexical
diversity,
47  type-token -.404%*
ratio,
all words

-~ 080 ST

Xerb

rase

74 ensity,
incidence

-.420* -428*

Verb

hrase
75 ensity, A420%

incidence

Coh-Metrix
106 L2
Readability

-.394*
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