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[Abstract]

Recently, domestic and international educational institutions and educational sites have been continuously
trying to promote various educational policies and creating educational cases related to artificial
intelligence. In addition, it is necessary to identify subjects and areas that require Al-based teaching and
learning support in various situations such as large classes or non-face-to-face classes, and provide
appropriate support accordingly. Currently, the gap in Korean language proficiency among students entering
elementary school is very large depending on the literacy environment of their homes, and this gap in
Korean language proficiency affects not only Korean language subjects but also all subjects, so appropriate
teaching and learning support according to each student's writing ability is required. Therefore, in this
study, we developed and applied a Korean language education app that utilizes Al voice recognition and
text recognition functions to verify its effect on the writing ability of first-grade elementary school students.
As a result of the study, we confirmed that the Al-based Korean language education app had a positive
effect on improving the writing ability of first-grade elementary school students, and suggested a method

that can be used for Korean language writing education in elementary schools.
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I. Introduction
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II. Theoretical Background

1. Artificial Intelligence
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2. Education using artificial intelligence
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3. Development of early writing skills
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III. Al-based Korean language
education app

1. Development of an Al-based Korean
language education app
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2. Utilization of Al-based Korean language
education app
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Fig. 1. Main screen Fig. 2. Reading Buddy
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Fig. 4. alking Dictionary

Fig. 3. Writing Friend

3. Experiment on the speech recognition rate
of an Al-based Korean language assistant

learning tool
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3.1 Basic collection
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Table 1. Recognition Rate of Basic Vowels

= A B C D E F 6 H I J B

100 100 100 50 100 100 100 100 50 100 90
100 100 100 100 50 100 100 100 100 100 95
100 100 © 0 100 0 5 o0 0 0 35
100 100 100 100 50 100 100 100 O 100 85
100 100 50 100 100 100 O 100 100 100 85
100 100 100 100 100 100 100 100 100 100 100
50 100 O 0 5 0 D 1o 0 0 20
100 100 100 100 100 100 100 100 O 100 90
100 100 100 100 100 100 100 100 100 100 100
50 100 0 50 100 100 100 100 100 100 80

fo|2|2|lofde|2|2Ho| 0|2

3.2 Basic consonants
712 A}0) 24 Q1418 AAF AT} Table 29} 20| ¢
Al 818 Wo] 60% 0|9kl 2AFS W R UERED, ‘T,
oF, 7F, R, A, S, AR, U AFE R% 60% o]
Aol 914 SEg Bark

Table 2. Recognition Rate of Basic Consonant

»® A B C D E F G H 1 J B2

Ct 100 100 0 100 100 100 100 100 100 100 90
100 100 100 100 100 100 100 100 100 100 100
7k 0O 100 100 100 100 100 100 100 100 100 90
2k 100 100 100 100 100 100 O 100 100 100 90
A 100 100 100 50 100 100 100 100 100 100 95
st 100 100 100 50 100 100 100 100 100 100 95
Ht 0 100 O 50 100 50 50 50 50 100 55
Ak 0 100 100 100 100 50 100 100 O 100 75
L} 100 100 100 100 100 100 100 100 100 100 100
Z 0 100 100 100 100 100 100 100 50 100 85

=]
-

3.3 Various consonants

Cloket AF9) 24 AN FAL AT} Table 33} 2ol
QAL k5 o] 60% DRl SRR PR LR,
WIS, W R, A, The 60% o) 9l
55 HAch
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Table 3. Recognition Rate of Various Consonants

Table 6. Recognition Rate of Meaningless Words

a2 A B C D E F G H I J ma =« A B C D E F G H I J Hz
ZF 0 50 100 0 50 0 50 0 100 0 35 9 50 50 0 0 0O 5 0 0 100 50 30
Z 100 100 100 100 50 O 100 100 100 100 85 22 100 100 100 100 O 100 100 100 100 100 90
7t 100 100 100 O 100 100 100 50 100 100 85 AE 0 0 10 0 0 5% 0 0 0 0 15
ZF 50 100 100 100 100 100 100 100 50 50 85 HE 0 0 10 0 0 0 0 0 0 0 10
7t 50 100 50 0 O 50 0 50 100 50 45 =

20 00 100 70 0 0 0 0 10 10 50 lj7| 100 100 100 0O 50 50 0O O O 100 50
Zr 50 100 100 100 100 100 50 100 100 100 90 ¥4 0 0 100 0 0 0 0 0 0 0 10

3.4 Complex vowel
275t 0 20] &4 QAlE ZAF Ay} Table 49t o]
Q14] 513 Hagol 60% olpI) Bxke ol o, of 2 L}
ERET, ‘oF, ‘9, o, Y, 9 60% olAte] QIAl 8
52 H3ith

Table 4. Recognition Rate of Complicated Vowels

= A B C D E F G H I J B
9 100 100 100 100 100 100 100 100 100 100 100
e 0 0 100 0 100 0 0 0 0 O 20
$ 100 100 100 100 100 100 50 100 O 100 85
Of 100 0 O O 100 O 100 10 0 O 40
9 100 100 100 50 100 100 100 100 100 O 85
OfZ 0 0O 100 O 100 O O O O 100 30
¢ 100 100 100 50 100 O 100 100 100 100 85
A

100 100 100 100 100 50 100 100 100 100 95

3.5 Alphabet words (meaning)

Ahw @e(elo))o] 4 QA& EA i} Table 59
o] Q14 shg WFo] 60% ujgkel FAhE Qi Ho2 U
B, 2R ‘oe], 3], A, Wi, At e
60% ol’de] A 3 HRiok

Table 5. Recognition Rate of Meaningful Words

=¥ A B C D E F G H I J B#
X% 100 100 100 100 100 100 100 100 100 O 90

3.7 Representative consonant letters
& 9R] 2ZK}e] &4 0lAlg ZA} ZAu} Table 71t 2+
o] Q14| 2H5 o] 60% 0|5kl Ik 7, TF, 7Y
2 Uehg, 2 A, o, 2 60% o] Q1A

g2 Bk

1o o

Table 7. Recognition Rate of Repressntative Letters
with Consonants

@
T

¥
3

a

B ¢ D E F G H I U

A

0 50 100 O 5 0 5 0 100 O
00 100 100 100 50 O 100 100 100 100
00 100 100 O 100 100 100 50 100 100

T

-

-

=
J
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50 100 100 100 100 100 100 100 50 50
50 100 5 0 0 5 0 50 100 50
0
50

-

N3 >N 0N MY |4

100 100 100 0 0 0 0 100 100
100 100 100 100 100 50 100 100 100

3|85 &K &&H

o

3.8 Representative support words (meaning)

i 2 22(efu))e] 374 A5 =AF 2t Table 8
1} Zo] Q1A #E Hto] 60% D|Rrel FAH= gl Ze
2R, AR, A AR, A ER

7]'= 60% o]Ato] olAl shge walr}

‘7<1—71-’,

Table 8. Recognition Rate of Representative Words
with Consonants

o AN BEERC DR E RS E R GRS N R

M=) 100 100 100 100 100 100 100 100 100 100 100

Alj#F 100 100 100 100 100 100 50 50 100 100 90

37| 100 100 100 100 100 100 O 100 100 100 90
£A 100 50 100 100 100 100 100 100 100 100 95

¥z 100 100 100 100 100 100 100 100 100 100 100
47 100 50 100 100 100 100 100 100 100 100 95

H{Z 100 100 100 50 O 100 100 100 100 100 85

2 100 50 100 100 100 100 100 50 100 100 90

Afg 100 100 100 100 100 100 100 100 100 100 100

3.6 Alphabet words (nonsense)

AP (RS 27 AlE &AL 2} Table 6at
2ol U1 2§ B@o] 60% njel FAL 2R, A%
AEL T, CRER UEREL, 2fE s 60% o]/
Q4] #5g wolrh

)

24 100 100 100 100 100 100 100 100 100 100 100
=57 100 50 100 100 100 100 100 100 100 100 95

3.9 Complex consonant words (meaning)
R WA B0 82 QIAE FAF Ak Table
99} o] Q4] EF ol 60% DJRQl AL WY,
BR0e Uehdn, WA, 22 Tl

60% olgel 1A &S Eth

‘\:HZI_’
AR w
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Table 9. Recognition Words

with Consonants

Rate of Meaningful

Table 11. Recognition Rate of Questions for Reading
Fluency Test

= AN B E€ B E F O© oI J rE

24—t AT SRENE DR E S ESE G T

100 50 100 100 50 100 100 100 100 100 90

20| 100 100 100 100 100 100 100 100 100 100 100

(=]
£5 100 100 100 100 100 100 100 100 100 100 100

ALE 100 100 100 100 100 100 100 100 100 100 100

Yt 0 0 100 0 O 0 5 0 0 0 15

Z{0] 100 50 100 100 100 100 100 100 100 100 75

34 5 0 10 10 0 0 0O 0 5 O 30

OFr 100 50 100 100 100 100 100 100 100 100 95

100 100 50 100 50 100 100 100 100 50 85

M| 100 50 100 100 100 100 100 50 100 100

HEZ 50 100 100 100 100 100 100 100 100 100 95

ma| 50 50 100 100 100 50 50 100 100 50 75

3.10 Complex consonant words (meaning)
Al WA @ (Fen))e] 24 AAlE RAF Aaf Ql
2] Table 101} 7to] &2 =o] 60% Ojurel ZAp= ‘O]
v, R AR, BY, S, FEoR UeRdy,
60% OIA}Ql SAH= Qi 1o Uehirt,

T BT

Table 10. Recognition Rate of Meaningless Words

29 0 100 50 100 100 100 100 100 100 50

48k 100 100 100 100 100 100 100 100 100 50 75
£ 100 100 100 100 100 100 100 100 100 50 95
AH}2| 100 100 100 50 100 100 100 100 100 100 5
LA 100 100 100 100 100 100 100 100 100 100 100
SHH| 50 100 100 100 100 100 100 100 100 100 95
A7 100 50 100 100 50 100 100 100 100 100 90
€54 100 100 100 100 100 100 100 100 100 100 100
Apgy- 100 100 100 100 100 100 100 100 100 50 95
Sk 100 100 100 100 100 100 100 100 100 100 100
ZFA|LFE 100 100 100 100 100 100 100 100 100 100 100
O[4A|7§ 100 100 100 50 100 100 100 100 100 100 75

7
gm 100 100 100 100 100 50 50 100 100 50 85

#¥ A B C D E F G H I J 47 ot

O 0 10 0 0 5 0 5 0 0 0 20 SA0]

2% 100 50 50 50 0 0O 5 5 100 0 45 AFIIE 50 50 100 100 100 100 100 100 100 50 85
7 0 0 0 0 0 0 10 0 O 0 10 AE

24 0 0 0 0 0 0 5 0 0 0O 5

€4 0 5% 0 0 0 0 0 0 0 0O 5

Zzgb 0 0 0 0 0O 5 0 0 5 0 10 ‘h—i——%
3.11 Complex consonant words (meaning) = L == = L
Q7] OAMY Al 2A|9] 24 9lAlE x=A} A} Table 215017 A4S : : f

Et2 . = -

113} o] QIA] 2h5 Hto] 60% DlRiel FAH: gl A : =

o2 Ueidn, RE gut 2go] 60% ool 94 &

52 2% .fqﬂH ASAS(AL 79 ohg B sk

“HApp)oll 78 AAE 715= F7tste] 7igstH 287 =7 =D |

2 tg 52 4 92 Hos el

4. An example of developing an Al-based
reading test tool

W1 G I 12 A cgst 2ol R
F 2 olck 9iA] 9] FAE AERE] o) @2 olEls
Miss Aol 24U 7155 &8st ZAp UgS o
SHE2 Stk Q7] 7P} ARE|e Fig. 59t o] £
7FAAE L, SRS Ul 2 HES w2 2RI e

2 dluw

:r': _lol‘ |-|_|0|‘

(n X C )

Fig. 6. Reading Test Results

Fig. 5. Reading Test

5. An example of developing an Al-based
reading test tool

ABAIS(AD 713 §12 25 shs =7 (App)o] it o
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IV. Research contents and methods

1. Research participants

2 A7 OPgRis 2R UsSsh oy 18k
T oS Aslel AT AgRTee s, @

ol

e 308e2 45 o] ot & A+ Aol A=<
st 7] =o] 585 Tefsty] flsh 20214 49 50
MW QA EI oA JRest € 7]8t sH2 SiS Rt
Ql "ghg EEERr 2 2 Esigit). jh2 GlE aF
Al g=E "t Jat Table 129 Tt
A9be AJofl= ‘Sh2 EubEul o] ofu] EfgE (L A
vigo g st sHg9] ¢tz siS oS gha Sis
), ?k= a5 OJai= ofFA 3HAR 7

o el

N

AA

a

a

lﬂi ru\' l‘lm

1}

(2
ol X

wEo] W 982 Justy, ¥ S A2
SIS cha BEo] Wagre oujstel 312 olslS
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Table 12. The Average Score for Each Area According
to the Level of Korean Literacy

Average score for each group

Areas of Literacy

G1 GZ G3
reading 56.09 83.82 98.03
writing 26.8 69 875

Gyt Group of children who do not comprehend Hangul
G2t Group of children who need supplemental learning
G3: Group of children who comprehend Hangeul

AAb ZRE A mef gk olshS AT S8 59
(8.33%), sH2 SiS(HE) Aok sHAHS 4%(6 =1
SHS(ed) A <32 519

2. Research contents and methods
2 A7 o THY 5 & 28)0] A 27] S22
A % 5719 HEA) FAE Ashe §HEEEE 7
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Table 13. Experimental Design

EG 0, X4 0,
CG 0, X2 0,
EG: Experimental group
CG: Control group
0;: Pre-test
0, Post-test
Xq: Use artificial Intelligence-based Hangul auxiliary learning tools
X3t Ask Someone

V. Research Results and Interpretation

1. Analysis of changes in writing skills
AT dEage #7] 2o watg gopur]
ol AVH ZAte} AL ZALE Ak, AT 7 27] 5

ol ek AP AR ALS Ate] Rlol S HotHSlt

1.1 Pre-test for writing skills

ERRC AFXRITo] »7] 2o tfst AP AL 2
B Table 149} 2}, T 2+ 7] 2] ozt AV 2
A} R4 Alol7} ghen] ohuy] 95) SURR S
AAslich 1 Ad te - 213, pr 4162 fohE
0.052 71F08 SAKoR qofsiA| A Uehdct. ©
2t g7 712 HR7Pdol AjEiE o] AT A
AT 27| S| tigt AP AAF L0 xfo]7t gl

cheta & 4 9ok

Table 14. Pre-test of Writing Ability

Group N M SD t p
EG 30 16.70 13.27
CG 30 17.43 13.38 213 416
p < .05, "p < .01, ™p < .001

1.2 Post-test on writing skills

ERRIc Aslxcto] »7] =20 tst ALS ZAL A
Bhe Table 159 2} AT 2t 27] 5o that AF5 2
Aol A4 Afol7t Ql=A] ot y] ffa SHEE tAAS
AAlstat. I AW, t= -2.008, pv 0492 RYSE

n}
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Table 15. Post-test of Writing Ability

Group N M SD t p
EG 30 39.83 18.07
cG 30 4993 2080 2008 049
o < .05, "p < 01, ""p < .001

1.3 Comparison of pre-post test differences in
writing ability

AR AR 27] Selo] gt AFEAE 2
A} AT Table 162+ 2t} AT A@AT A
3 AFp 27] 52o] thet g% Alolg Lotws] sk of
—_-H_-i tHxL }\lj\]s}giq_
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Table 16. Pre-Post Difference in Writing Ability

Group N M SD t p
Pre 30 1670 1327
E6 “post 30 3987 1807 0076 00T
Pre 30 17.43 13.38
C6 “post 30 4993 2080 ©708 D01
o < .05, "p < .01, ™p < .001

7 AT, SARSE te -5076, pE <0012 §o4
012 71202 $AKoR Selsp] elsin, 4Y
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2. Analysis of changes in writing skills
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o 1 O
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2.1 Pre-test quantitative information on writing skills
Ex]xlt}ﬂ} ASRIGO] 27| =290] oFd M H(ZFA} 4,
2AF 4ol tigt APd Z3AF Aak= Table 173F 2,

Table 17. Pre-test of Quantitative Information on
Writing Ability

Group N M SD t p
Syllable EG 30 3447 1835
number CG 30 3653 16.39 460 647
typos  EG 30 2.03 1.99 _
number CG 30 157 2.16 870 388
p < .05, "p < .01, ™p < .001
AT 2 271 So] ghat AP AAke] o R Aol

2 Qobyy] Ysf SYRE AL NS WA 2
A} %e0]l Tt Alo] 2 QobE A, t - 460, pi 6472
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7h 717t 1500l AjeiElo] A 7 7] 2] of
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2.2 Post-test quantitative information on writing
skills
Ef\ﬂxl ‘_;_} Al R] ‘_g] &7] %aj'g] 001:79| @E(,—;_'-K} _/'\_

TAE Ait= Table 182t 2.

Table 18. Post-test of Quantitative Information on
Writing Ability

Group N M SD t p
Sylable EG 30 4440 19.72
number CG 30 5100 2077 262 212
typos EG 30 423 460 )
number CG 30 223 288 2018 048
p < .05, "p < .01, ™p < .001

ShALS. ZATe] Al A | XJolE
olw 7] 9jol YR tARS AAGIICE HA] 2AL &
Oﬂ mowol% ofi Ak, ti -1.262, p= 2122 9]
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3. Survey Analysis on Al-based Korean
Language Education Apps

3.1 Survey analysis on the functions of Al-based
Korean language education apps
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3.2 Survey Analysis on the Use of Al-Based
Korean Language Assistive Learning Tools
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Table 20. Questionnaire Result about Application

Table 19. Questionnaire Result about Application  Usability
Functions (N=30)
(N=30)
Contents of Question AVE SD
Contents of Question AVE SD 5. Are you more interested in writing while using 373 088
1. Was it easy to use the app? 3.67 107 the app than before? ) )
2. Do you think the words or sentences using 350 093 6. Ha.s the burden of writing been reduced while 373 094
the app are accurate? using the app?
3. qu you reconfirm with your teacher after 250 107 7. Were you.able .to write more content than 380 100
using the app? before while using the app?
4. Do you think the teacher needs to check 8. Do you want to recommend an app to a friend
. 340 115 oo .\ 403 0.84
after using the app? who has difficulty writing Korean?
9. Please write the most helpful part of using the app.
= ‘ = = « Korean language dictionar
I B UABAG I 3 B8G g ARBap] || ferean lenguad v
NI Hd 36802 fgFACR QZX|s 7wt 1 was able to write well.
= = « It was so good because it was easier to write Korean.
o2 W58 WS ARSI AFes & & AT + Spacing words
28 TR UIBAIE 719k 32 w58 WS ARBREE | - Spelling check
o * I could write the sentence correctly.

o
=)
H
rlr
Mo
>
2
)
o
s
ol
i)
kd
oZ
N
o
o
rlr
N
N,
~,
I
ol
EX
w
w1
ox

U n
i)
=
i
l-'O
of4
a)
olr
N
rz
[l |
Ui
Kl
Ho
ofo p
)
o
o
1o
o,
oL

« [ was able to write letters that I didn't know well.
« It was helpful to learn difficult spelling.
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VI. Conclusion

1. Summation
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2. Significance
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