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[Abstract]

This study proposes an Al-based learning platform that automates the generation of educational content from news articles
through an integrated pipeline that encompasses article crawling, harmful content filtering, issue clustering, and personalized text
and quiz generation. The proposed system employs the retrieval-augmented generation architecture to ensure factual reliability
while combining level-adjusted learning and interactive dialogue features to create an educationally adaptive current-affairs learning
environment. The platform was implemented using FastAPI, Spring Boot, React, GPT-4, Pinecone, and Redis in an integrated
manner. A pilot test demonstrated improvements in the article comprehension and learning engagement of users, and post-survey
results indicated high satisfaction and willingness to reuse the service. The findings suggest that Al-driven learning support

systems can enhance accessibility to current-affairs education and promote self-directed, feedback-oriented learning among students.

MQIO| : QIEXIS shey BUE, 7|A HIOIEI THOISH Sk, AMBZ MY, HAE ZF3}
Keyword : Artificial Intelligence Learning Platform, News Article Dataset, Personalized Learning, Retrieval-Augmented
Generation, Text Clustering

http://dx.doi.org/10.9728/dcs.2026.27.1.81 Received 04 November 2025; Revised 08 December 2025
This is an Open Access article distributed under Accepted 05 January 2026
@ the terms of the Creative Commons Attribution
AL Non-CommercialLicense(http://creativecommons *Corresponding Author; Kyeonah Yu
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial ’
use, distribution, and reproduction in any medium, provided the Tel: +82-2-901-8346

original work is properly cited. .
E-mail: kyeonah@duksung.ac.kr

Copyright (©) 2026 The Digital Contents Society 81  http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2026.27.1.81&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C| X" 2El &5 =&X|(J. DCS) Vol. 27, No. 1, pp. 81-92, Jan. 2026

FH T AAAES] wallE A Aol A3 A oz A7EHA|

%3l 9tk OECD7F 3k =14 sk = H7tol wh
o] 9171 @9 Wt A= A 1093 A
o, 53] sl = s v]Eo]
ERTH 1], TIAE d]o]E]H Ac] o] wijA] &
Ao R WSl whef, o] HAE
2R F2EEE S| ofslya §)
A71= 5 ArH 2], olHgh e ek gk
35 Aol 218 oriAE T vl Alarge]
U= AellA L AlZgde] Ak

WA ETR AT A, HEA,
A5
T2 7IARE A HAE o
ol w- it PR A A A 8T
|
kel

2 2
ot
H
<
3
i

>

2 27 izl of3)
ol

A

olafiat7] olHth= gl
& &5 MH|AELS 29F AlFolL)
gm0l gfot 5kl Q1A
4 A FolL} oJF| e 7Nke] A AhE-
Aod ez Bt ek 9 vk A 3
HEAR AL T Ao B
Fs/dol =0}, ol& -z Ay
Aot}
ol3 FAE sjAast
7Vs/3& AATstaL vk 53 Ao P(LLM, Large
Language Model)& &-83F Al(Generative A&
71 oled Alz=gle] Algalr] oHRd At sEd 7]
s AsoR FATE & vt [3]. 53 AN AA
(Retrieval-Augmented Generation, RAG) 7|3t 7]%-2
5 A 23 LLMS Z§ete] AR 7)dke] Al
E AT Qo] a2 7IAke 22 vg Y AR g
Bl =31E 758} &
e @A) AbE wSE A3
QA ARA} e
ow, 5t

—ul - gk
— =, a1

Q7514 ke
o1 sds] S8l £ Q7 s 7L Tlbe] AlRs} o
49 A|UBRE RAG 719 Al 35 258

N
2

z H
= W

ol HJZ‘I
= >
ofo
o

Wl o[

e 4 K oo wo N

o
;O
i,

e
rH

T
2%

‘0,

o

i

fo

2

ol) ottt
hat

A 5o Audh s A9 Vs w9

k5 SYES Algtsitt. At
= 2R s ALE A e, el A HeEe
AR F, FAME ol E LA stekaL R AlES Ak F
AP ol BeA} olael] e Wl Az
B AHAL e Qlele A Jee ojugos
AR 7|AME sk, 1 A3E LLM Ygste] 53
Srd Foh A2E A% AU, APE TAEE L 7]

W vleu s A, S 54 B4} opd

http://dx.doi.org/10.9728/dcs.2026.27.1.81

82

5 FARR 5ol FoIeE frmgi)

= T o] e 28l B A9
W ok 88 72 7Nk Slgre] 5 18]l RAG 7|9 &2
Bl= A4 7]l gk M8 A5 HES 3%<AE Al
Qb Alz=Hlle] HA| 2o} Al AW 8 B 7S AHst

5, AN A8 EAE AR BALE B
shoh ARG, Felw BE AT, Ao 53
A W G A7 PPE molgnh

o =2 1

.

—

A A7 Y 7|z w3

Aol A vls} o], 1 AT P
3 BAE HA] A3 G2 LS Ve B
Hag Ak o) TEs] N AFA 7]
71z, 2= HlolElE BER WEA P, T1el3 RAG TEES
B9 ANEA g 2Hx Y 71 B olsizt Basi,
webr] B Aol WA AAE A g Hopl ofw ]
FE5 31 YEAE A, olo}A] 2 T Sy Al
7 QT B PRI, vpoz, ¥ e B J)%
% 7]991 RAG 75} e dlo]Eiio] o] -8 Aelg 24
gro i ARk Alz8le] 71 A 4PAS shashadt sk

o

f

E Hg
(oo o
e oy 1
b

I

2-1 M8E A9t W 2o EE

F Ut dojrdle] vhi e Wl Fofe] S o]
3tk GPT-49 28 AAE Al sate] 5 W=
of m} urEy =uly) 8y 2lsE AT 5 o], dE
#o] o]gd AlxHl] FAS Betel= A VR FE
I3tk [4]olM= BAEE AL ghsAbe] Ais slilAska,
sty dS B gy 598 AR S-S Helon,
53] ChatGPT+= wAke] 282} Qeks Fadd 4= = 1A
Bl Tolat

T3 [3]olA4E LLMS 283 859 avs TP4o=
AESA, Y AVF AP FE S50 el el o
B4 IS = T Yoo BasiGit) o]y e A5 At
e A AFS Hol skEAte] AlaE Fsk XA o)
EYR 75T F d5S AR

gy w802 AE AIE &8sl A= AlE14
A dlolE et AM S, 18l wg HAol sk FZElx
ZA4(Content Filtering)7} ® &= oo} 3t} o]o] wlz} Al
zde] A An F4E A8 918 vloly 3-8 A-
Ao 3 & AATY S AL Qlth



Ab oSl gl Aol Aol oy ATelA AF
S ZEa(Newspaper in
Education, NIE)©] ade] A13] Fofe} 572 o3 58&
STl Barg H} A3L[3], T=g OECD2] PISA A}

of wam, Paud Athe] An WA @ GiE ofs) Fele
sl 473 A EEE ) el 2 GEE W R

2 UEpsteH 1]

71E e gy EHE: Newsela[5], SmartNews
Edul6D2 71/} 8ok dole 24 755 AlesARE of
BE FA FZelx 7|mo R 519 %ﬂr‘u]*}ur o ulg}
THoR FA=E A= ek w3 Y 5
oA 3l ZIARt AR A W8l i@% T o], A5 2H
B 3 F4 ] MAe 1SA Ads A 9l
ol& Rkt $13) BERT 7|Rke] 13l 7]AF ¥d A71(7]
Fo] A= oL, vl FF-EE -7 A-s3tE
Y THE s el 2 A o) & slds] fsh
2 FRRE FYY, 443, e58 FZulx AA7RE of

92 255 Al o] ZellS Aokl

2-3 RAG 7|t &= M0} HE| HO|E{H|0| A &

olgW|o] 2o ANE ARE wdl olgo
7|8k} A& 7hs3hA gt

RAG 7227} AIQEE 7] o] ol =, A 70k W& Qo
glo] A HAol| FEele= Al%T) o] FoA gt CdlE B
o], REALM 228 AM 158 oojrd sk Ao AgH
sto] o] FA AME EEsE At 1 g *’F‘Egﬂoi
A QE =Rl 3 oS A FIAIZ vt ATH9
I3k DPR(Dense Passage Retrieval)e 74 Rd<S ”é}
6]—2: H]—NOE 6‘]—_/_\_—0‘]_0:] ;(157(—1 7]_|4 ] \lj
(BM25)Et} omz oz o Zqﬂﬁi TAE g oew 4
g deS HoAFUTH 101 ]

%go] A A SRAfo| A% x%gi 7]0:]@——% _u;_oq_zr
RAG AlE 2Hlo] 7|4 71uks P31tk

Z < Pinecone, FAISS 5 HE| dlo|ejHjo]xe] vk oz
A g o] 83k om) 7]k A4 (Semantic Search)©]
7]—%6H?<ﬂ°ﬂﬂ Sentence-BERTE= % 7t 97| fALEE

FAoR At did | 7o kel ok
[11] S gl $14ol| M= KLUE dlo|EjAlo] xjedo] o]
3 9 F2o] xF WX AR 85 glow ghmol ofu
71k A el Tagk A4S sfaL IrH12].

B A= o83 71E4] wiAS EUlE, RAG 12 7]
Hko 2 3 Pinecone WE] DB9} GPT-49] AgHS T3 &<
k] FA e} S WG BEY VA= A Al2H
= T3 o] Eal FHAl ol Whdg AR 7Rk &

3}
pal
o

E

FF

W= o] FRsalAon], T a0k ol sk ot
& 2= By F3F 5
\)

o 4 Seit uE e PAe) gahg e Agsel A4

=
o) $4 ey BAS Atk Aol 71E wEE 57

A 2]) 3 2pEAdE 2tk

A A

Oﬁi} Eﬂﬁ_‘?— 5&%‘31 %‘é H]O]EWIO]VW gharolo A A4
® E ARMgo=H Hr}
SIAvH 14 ], =3k
KOLD(Korean Offensive Language Dataset)= <&kl &
ks e s F4% dolg FHA FH-AAsl 754
gho] fr3l 1 WA|vka =R, o] BERT A€ RS &8
gl AAS Fal gk el B4 A9 37 e

S5
AAEFRATH 5]

ol9} o] 7|E ATEL Fao] f3 BHS avHow
2H37] 98 dio|gAl 53 el A H7E F4 7)o
2 o= Hixuta A ATtelw, it Agolt g &t
Q1 uhgle} e WHE ElnEd] 23S wEa Qloh e
2 Ate} o] Ful~a=3d 2 B w2 A HAE @9
2 aSA BAT RE dushs Bl v)E BdA &
3] throlAA] etk 53] s VA 2 &, W
AR, A AP o) dE 2 Dk 9 vk f8 1
A RES IR A8sl] ofgrk

2 A o] e 3AIE Bekstaral, o] s 7AL A
As dger st F3 AL oRE e

KLUE-BERT 7|4} 25 R9lS 1&alglon 222 o

A4 9 7R A oR Auste MeY qu B
ARG o1 oz
S9 a4 BAE s mlelow zuc}sm, e B
el B8 e AAA B FEE ARSI el
A AERe 7

L

http://www.dcs.or.kr



C| X" 2El &5 =&X|(J. DCS) Vol. 27, No. 1, pp. 81-92, Jan. 2026

. Ao A|AHIS] MA 2 13
3-1 M| AlAR A

Aol A ANQtEh= Al~H

o Z]=0
j=pw ?l—g—/(]’g'é‘

| FR=E A5 o Z Ak, AR o3 Mrlci
WS AFshs Q1S S5 A Al&=Eolt), ARl
a9 13 o] AR AEFe|~UD, W AH(Main
Server), Al AH(AI Server)o] A FiEo=z AT, Z+

TA e E8d o7 Z2MEA| U REST APIS £3) &
Koz AAF ] g} o]y d 24 Hal= Aud
93] 3to] Al=wle] YT} FHRFAES ERE 5
= 3},

L8R} <13 o] 2

1 of

eactJSE 7Rk 2 A, ARE-

A7k 2 2 FAE YL Aee, e e
W A=E ST 5 gk B ORI A ge) Tk
Hufo] 2ol A3 FH= Zﬂ%f&q
User
Interface
o © Response :
REST API sglggf:ﬁgp,c l T personalized Article ~ JSON
and Quiz
Main Server
= (-] Entered o Response :
RESTIAE) Se;e&:;&-répm l T personalized Article ~ JSON
and Quiz
Al server o
Retrieve : lT © Retrieved Articles
Search for Related Articles
© Augmentation : | | @ Generation :
@ reconstructed prompt personalized Article
with retrieved articles and Quiz
Vector DB
containing vectorized
article data
T8, T AR FYE
Fig. 1. Overall system architecture
Q1 A¥= Spring Boot ZH|UYAE 7HkoR 55
o, AHgA} 1, mholdo] 4], FH= & ARbH]l AHjA
7158 i) wmak AFeal @3-S Al AW E Adsla,
Al Aol e FR=E AREAPI A Wkslh= $4 &
) Aee ey,

Al A¥= FastAPI 7|¥ko 2 FEElom, I3 29 &

ol dloly %] &g, voH 7IAb 8 Bog, oler Al BE
Au A B Y BE AR BE 5 570 EEE AdE

o g7 dlojE 9] "X‘%'*Ei Fel= YA = AL} 9=

A7) A HAL s, A ) Fa BE F, 39

3l s vlolElE 3 A B sl S8 EEl=o] 7]
g dlelel s TEek 1A dole Helxeiele TAsla
319 271 ARSE ZeEsh AQE I SEele] g

http://dx.doi.org/10.9728/dcs.2026.27.1.81

84

wEEe) AR

7@l

Al server

News data pipeline

‘ Data Collection  +— Crawling News @

‘ 1&7 WEB
Harmful Article | | [T~ Embed and Store —— @

Filtering
Classification Module News

Vector DB
o Issue Clustering | | Representative _,@ JEisras @
‘ Mﬂdu]e ‘ Title Generation LLM Issue
§ Vector DB
redis User Interaction l bRIGISE
‘ Data Retrieval and J
Generation Module | ~| <3 .
sergEronedEl ™ e Generation ﬁ@
Session
+-¥ Cache LLM

ChatBot Module .‘L/

8 2. Al Mol 571e 25
Fig. 2. Five modules of the Al server

FQ AH 7F AR P ARE el 9 29l S
Ax} 24L UlA HQl AW Z REST APIE 53] Atk

o, vl s AR, 12, 71=9 $)E JSON P
2 g W9l Awie AL A el Al glle] e d
27o] AL, | Fol AL FAIE HelEhA RAG

N

ek el = S 92dskal Al qu 7L 232wk
3-2 7| A Hf|o]Ef mpojzafol 3

AR A raE Abs e o) 7k HE R W
Sstar ATt A JJrXé & (1) 714k dlole] =4, (2) #
3 714 BEH, (3) WEj sk 2 A = AT

1) dlolg] 4

vlolW 2 Aldo=NE AL £33}, 1t Fofe] Al
7IAFE AP R Al o)X= 3 AT 59 ‘Ui
71" HELRZ F45 o] 9o, The HTML /7o
7AF Aol o), o]ol we} Seleniume ©]-8-5Fe] Ha}-g-
AE A5 Aofstar, vHEHel ~9% 9 HE FYS =33}

of HolAzt ghls] ZEHES Stk 2eg Aol

- =
_L___U,__

BeautifulSoup 2. & AJ&te] 7|AF HAE FE38haL, ZF 7)A}
Hlo] Aol Requests gto|BH )& B3l st £, 2

o, olulx) 4, AF P2 5 Fa PuE S,

2) %3} 714k Bl
S8 71K dlolEHlol 2 A% ool The: ol A4
3 AREE 3 AL AEY A29S AR wSgom B



3) ¥Ejst & A7 GA

ZE|"% 7)JAFE LangChain® OpenAl Embeddings
(text-embedding—-3-large) ®2& o]&ate] oju| 7|ulk
2k eI R Wkl ey Rde 4 2 9w A
FAREE HEE = glo] v 719)= UX7) obd, ou]H
Aol 7IRkeE A} o &8 7hssltt wdkE WE
o} Al 71AF A E, URL, 24 AlZE, dlsg o|w)A], o] #]
o, i H 3 52] WEl ol E Pinecone #E] do|E{Ho]
2= Aslolet. o]} 22 g8 F8l FEE 714} HlolE

[¢}

i

A& ste] BalAle} Szol Baere 9ER s 2
=9 5= A4S A% A Vo g

3-3 Rl 7| 2ER 2

| = 5,000719] 22 71AS BRE.
3,00070, 8l 772~ 2,00070 2 A=A

CE, EE B PAAE e

ahoick. 7t dlolEl: A=}

=g

HILo

ol

5t

PN
_’_71

|

@

o O
Ask7] 98] HTML
0|2 B 2A1E st
%3 5074 o5}e] ofn| o] el
17] o2l 9] ALleiTt. ol S8 vloly 80%, A%
dlo[e] 20% = w3t B8 A= S8 1)
S 41817 918l ‘stratified split’S 2-83}3A T}

=

ro

3

0]l F}>
}}]\1‘6':}-1:1

&

to o U 32 |4 fo

=

2) Eavo)q & glo[g Al 74
8~ E dlo]E]& KLUE-BERT AHd 8 ETU o] A& A}
galo] B2 G927 Bejska 4 IDE Wit 3
g 7ol 512 EZo g AdEgon, #e Tgo b

85

B 4N PEE BBE A TIALT|U UEY QDA B BHUE Y
Hgale] BAW U 2B AR G vl AL

PyTorch®| Dataset® Dataloader® &-g&3te] A8 0
u), WX 271 1622 At 7} o 23] vlo|el &
FARIR M Este] A S R skl duksl AES PPAl
Zt}. o]¢} 12 BERT 7|HF Exvjo] ] 2 18 4] vk

o =

=7o] dlofe] Aol aabAQl Ao w Ware vl 3o 16].

3) 2 cleA 2 S
KLUE-BERTE 7Hto g2
BertForSequenceClassification 7-%& AREsl o, W
Fo X3E A8 EFV1E S8l gEE A L I R
&2 el AbdslkyE KLUE-BERTE &9 ] o]
7k ofn| IAE HaulstAl W 4= Qlo], Y AES] Fi o

5 5 or e ¢ RS gl o2Rt v A

]
24153

ot

A S8 AZIANE PPH 5g wol HoE na
 u glori[17], B ATNHE o|F wig 714} dole]
)
=

B el BtA 2 slstl o

gFols AdamW FEJRlO]AE ARS8t AdamWE
7] Adam Y] weight decayE 483l Rdlo] 743k
e As WAe, s M-S #RIvH 18] B
2AEHE ARSI oW, 27]dd=
AE wEA TFaAF F o]
THE FESITE F 5 olxa
wj 2wt} Cross Entropy Loss(CE Loss)
shepolel e Ak

FEle 7 s Aol el onE
@ dlolEl ol W3t % o]
AFsow AgHr ol Faf
S TAjol] Aekgh 7|AL

s
=2 AR =S Sl Sudd

QPgal
Fasgon,
g Antstol 2el
Sjz70] ghadl
=3, 3l 7M. B
elol s A3 o)A

[e)

L

RF A, sy ZElx

PN
T ok

w
A
be
rh
o
3
ol
Mt

&
i)
ar
[>
N
>
rlr

SRR WA ol 3t
1A} dlole & o] 7)uko.s
Ao oM
Bl AlFskleh A4 e (1) del
L (2) 398 2 B () P A A
o.

o M
ot
£

bo mi ot
.:‘r%i
1>Fj

2
)
AC)

ML
N

1o

)

=]

N

e

o

it

wo o &
o
o

o &

o N e
i of,

g o

ul

X

of Al A=

D wlole A % A3
7 RS PH R Rejshal sEed 8aE A
Astolet. f=rel GEla 24171 Okt(KoNLPy) & Al-8-8kod
BAL SAE FEAL RAF 5 A FARES FESkaL, AR
Abs R R FARE AASISI: R SAE FEARs

Aerge Fustl,

http://www.dcs.or.kr



A 48 SBERT(Sentence-BERT)E o]-8-3f
2 agle] on ug o g Wslslgity. s dAlclA =
it 372 dolE S FAE HE 3, 5 e dA
ks ?3:7]- I:-] o5l g Ao =w Xix]-QJO SBERT=®=
aaH o7 AXkel FARE FA41E T
A 7P A BHES gt o]
Al A oK o g FEE 7AES

i

2) =3

e TS
t}. DBSCAN AWOﬂ <A "3 Rk
51 uh:u 7]3].0; ;z]
2o 02 Ag)d 42 9ty A o)
54 FA 71A B gl vk, o

-

3) HE A5 484

7L $x19/] EHE zq]E,Q
ChatOpenAl GPT-4Z &-g3}o]
A} AEES dH o7 Al e GPT-47) o=
A o]{_lte o= 3k = g9 _g_ /\g/ﬂzﬂ-u]-.
T-of % } ¥& 69.35% =9,
& SAPIR RS 7)5" 3}
ﬁT, GPT-4: o] Zgstel A%
9.35%= A= 191”3 22 Ui
]aq 3k t}}?ﬂ,gi A Ul T FAE

£ Awols g A5l

LangChain
WA

“/\ ]_;L /\}_ E
e AEEol
ERE, AT
S AA 6]-1:].

il
—lN'
e

2 Aol ARkshe AsEle ALgAe] BaAle) ok
el B 1918 Sk AR AT AL BRE B,
el FUR O ARE QAR AFIE Yalo) of
ek, AR AEEAL ¢

g FAlo ke 2EY 29t
A=g AEoR P, o)F AM B9l Belsel A%
A9l 87t 3= o] hsahes AASGI

¥4 ARgARE Al2edle] A
elabA, 4 B g
SRk AR AlALe

23 o]

= OpenAl EmbeddingsE &-8-3}e] <n| 7]
ghet}, Weky e Pinecone WE] to]EH|

http://dx.doi.org/10.9728/dcs.2026.27.1.81

=2X|(J. DCS) Vol. 27, No. 1, pp. 81-92, Jan. 2026

86

i)

ofslol, ojmlH o T fALE B9 BAE
St 2uke A4 o] ALe s o

SEEEERRE
3, A PR 919 A AL A, S8 £ 1]
= 7 A4 RS EFAA A RS ek wedste

2ZX, Bdo] A}t dA| AE 25t wAE
Stk
A g B4 RAG 729 A4 (Generation) ©HA| ol A

#2-5}st

GPT-4 mele] oz Agert. oy v Je-e
Ferh ohl, LELE A} 718 A gste] (1) Fol

AT} ~EROLS ook Al mEXE () o]d A4 A
3} of|A], (3) Retrieval WHAolA] @E‘EP 1-;;\13 ﬂ”ﬂ A|-&3}
At ol gt FRE T3
SPHA S ARgAL] Ao} 43
e 4= QT

¥ 2322 RedisE o]-8-38to] Al E9= A€t

ol& Tl AFEARE EY Al WellA o] ik olo7be
g5S ASE ¢ i, AR *Lix—}ﬁ“‘ﬂ]’ﬂl?— o]
A€t g tre] AR sAlel e el
s} ole #E|7t A o o]Folx] Alwle] Al
Nz SRk

B A|2E] L& o= GPT-4(ChatOpenAl), LangChain

ZY A=, Pinecone HE  dloJE{He]2,  OpenAl
Embeddings, Redis ChatMessageHistory 5| AF&-E$]
o}, o] s FALAE 7P o R RAG T7£E 5 7S
2ZH], AR FAARe) el H A s sk AR A

)24 Q] 3= A wo] 7FsakA HQiTt B3], W 7)uk 7
A EEIE QXU A e 75 AR AR 7t
o] 7|18} Bk AHL Ael= A Qa7 2gsleln)

o

V. A% 2
A Ak A 353 8% EE b

2 139 A3k AT WA, AL e 94 PRk
Q1 f3l 71k el welst o) sk mES] 45 W7t
ste] A58k Azl el AP} AHYS A =
3 A olZeAold 4 SN e e Alxge] Fa o)
3} AHgA QUEIS0] 28 L, SLARES] ALE dolEl S
OE Fr2m olHE R ol G ofE BA s v

Ao Azgle] A AR B e A4 AL
§7 MEE 2} A3 A S,

4-1 Al 2 ds ot

D #3f 7IAL e 2 A5 7}

s wde] 5e P58 dole e Fastel Hehe

= = O
(Accuracy)®} &8(Loss)S 7|Eo=2 Hrlely. 19



@) gy A ] &4 HglE, 19 3(b)e 48§
82 717} Uepdth o|E=b Q8Ee] mel Training
Accuracy$} Validation Accuracy B P02 4353}
Rom, A 8] FasIGith AR EolA Skss
I S k] 2 Apo|7h vhERbA] ot KLEllo] pAjtEA] o
3 Ao R FHASS SRIE 4 vk HTHoE B
Train Accuracy 97.26%,
95.79%;— s el=N

g+ A¥}+= KLUE-BERT 7|4t
ol B8-S a2 0% QAT
g A|~El A Fho]xL

B34, o9 ;%}

rlo

Validation Accuracy

Training and Validation Loss

—e— Train Loss
#— Validation Loss

0.225

0.200

0.175

0.150

Loss

0.125

0.100

0.075

3
Epoch

(a) Training and Validation Loss of the Model

Training and Validation Accuracy

—e— Train Accuracy
—=— Validation Accuracy

100
98
96
94
92
90
88
86
84
82
80

Accuracy (%)

1 2 3 4 5
Epoch

(b) Training and Validation Accuarcy of the Model
a8 3. 73l 7|A 2R
Fig. 3. Training and validation performance of the harmful

news classification model

SEA =< — =
Dol sk 3l AT As Wt

2) ol TR} A5 Bt

dwgE 714} WEl = DBSCAN ¢85S
Aslatelet. w2~ dlole o] ExtdA wx 54
2 FAE dE AolE AAAYA Wk S
DBSCAN®] &4] s2hu]e]9] eps gk HlolE] EE 7+ X
ol A A4gsh, o3 P & 9T vt greol Y
2o ofn] li= o] HEEhAl EelEaL, gho]l v
IWH AZ #HA gl 7RFEe] she] o ® FAHA 4 9l
7] wiZell, epsE 0.1~1.07k4] W3IAI7IH A vlalakgl

olg3te]
*}, DBSCAN

2= o)
P

87

tH2¥ 4). 7} X 3E2E Homogeneity$} ARI(Adjusted
Rand Index)& AH8-3}51Th

Performance Metrics

—e— Homogeneity
10{—® 5 = ARI
—4— Noise Ratio

0.8

0.6

Value

0.4

0.2

0.0

01 02 03 0.4

12 4. DBSCANS| eps &t Hatol 2 st s d|n
Fig. 4. Clustering performance comparison with varying
DBSCAN epsilon values

Homogeneity® 7 T8 o] 9@ F=A41& v & wjs}
AE Wr¥ela, ARIE HA F] 3o AR e st

T Jof, T ARE I 2
A F24 FAE A HS

W7HE dolHAlS AEF e 7|AFE s DBSCANY]
eps #h& Y= s 12 #HIE T H, A7
7} 7 FHE FAYg e AE 9 AAlste] Y o)l &3t

= 7S sy e R FEske Ao R 5SSt
AA T4 FlolE-o] FolH 607 72 dloJE 7} ARRE QL
U%, 7y 71X 79 A T shell &3tes AT A
3 A3} eps=0.6¥ W} Homogeneity ¢} ARV} 5 &2
& A8 Noise Ratio B3t 2H=sHAl S7k6HA] 4ok,
3o FH St SHAA 7Y AEg 43S BT
wEbA 2 AT AE 0.6 HA9 FHrHE At W
2~ dlo]g 9] ofm| A

FAEE % NS T TEE 98
£|: /\}\}\)\]:]V

N

294

kL

2}
e 1% 59 gk, A
A LE CEE R E R R
o DY B8 2L AT o)F nEow takd ot
FEQVA, AL, A2 FAT 5 2w 7o) ek

2% Bla) Alzsle] vjRlslo] ] Sue e Ale

27 wQls|o] Aol A HAS S8l ek TS AA §

T A AEle] =9 2}

/~ o]
AT

AL, ds 7Pt ek ANl oldr UAE F shis
Aelsiyl 9y Zo] A% A ol4 el2EE AL A

oA 714 0= o] EfT
a3 6(h)= BHEE 2o Aol ehid o), (o= ¥
=) shH S BojEth Al A= ARSA L A e Aol o
ojaliatr] +& @

3 RAG o] 2ol e 283 o9l o]

http://www.dcs.or.kr



C| X" 2El &5 =&X|(J. DCS) Vol. 27, No. 1, pp. 81-92, Jan. 2026

Enter

g Select from™ _ Manually

-~ Issuelist —
Issue List ’/I
by Category l select
Generate
Article

//1\,

’ Quiz | Chatbot H Dictionary
« Short Answer e« Ask questions . Search words
= Multiple about the or terms
Choice article
Questions « Explain the
« Automatic article, quiz, or
grading and background

feedback

J8 5. 34l 7|s0f st ALBAL SEE
Fig. 5. User flow for core system functions

om2sy

29| 3t olE?

[

Q oo s 7o vl £ 2kt

Q DR A ol e B 2 B, AR AR

243 X A 44

Q oz, A

Q 1330 ool B TR 2, i 4 HE02 4E

0 3% 29 YR, 2 M) ol MRl I iy

(a) Initial Screen

HIERPI, o|c{2}20] o 0| SRUSNR? FHYAMIL YS3H= 0l E Uok !

(b) The page showing the completion of customized text
generation

B8 2ol &
WAL ol BETICH oot pui ol 4§ 2 woli.
#uza
ey

(c) Feedback Screen

"These are screenshot of the app in Korean.
a7 6. A 5H
Fig. 6. App interface screens

Ble] =& A3 LE%dl= APdDictionary), 23, 7
= 7]%01 T%]:IJ 651EH§ Z‘ﬂ%lﬂq— /\]—_%-x]- 0_1/] \:t:o 7-}\]

http://dx.doi.org/10.9728/dcs.2026.27.1.81

AASAL, RS Bol 2o WS RN} T/ Aw
£ 933 5 ok B9 A= Wl ARAFey A
B Fol 2 U8 Basha, Ale] A% Al Feue
2 % itk 0|9} ol AZEle Bt J1h aotoluh 4
7158 Wol, At A3 AEAES 5T 5 ol B
39 o e AT

4-3 NAH U AR HIAE

D HXE 54
B Aol A ARkl s ZIk AL Sy AlEle) 7%
Zj' ?4}23@7 /\}%/\é, _’lﬂ]j’_ /\}%x} 7:1254 7<4 §_J—r+.€_ EFAA O
2 ZEs) S8 73] AR HlAES SRl F
AR Qduk dr2s 71 olsEks ) olele-g =7lE 10
Wow P o, Azue] ek 7IA 1w e
1% F% 715 JoR YN FaxE Bedle] o
& APk
HAEe F0 B4 0hg3) Pt
o A28 V)5 P W7k AE T} ol R
5} 5 A solTeele] 7URF A& How HY B2
&= 3l
o« N84 ol3) A9 V)5 Bk DER AL, A=, A )
50 ARgAR] F1A} ols) Age ofwdt A UL Al
=X B
o A o] 9 AJAF
ol4r A4 ZZ%‘OH EH%& A 710 o5
dlolB & 4

[e3

=]

o] oljet, Al 7]

_H;_ E.“}\E‘_ o] ey —‘0:3_31 6’]:/\1—% pAb P eR=4 713%_3].7] _?4::;1-
<

I EY i o Al2Elo] AHEA 7
#e oA MY =AE BRe] 9 BAA Bz A
A9k,

2) HlE W

AR H|I 2 EE A7 7Y B9t Al SEE A HEA €]
Bohs WA o APt Haghe] hfint Algsilom,
e A BEE st F=, do] A, AR V)T

oo v} Lyt BE TR AFoZ 2
oJHRE 7|FEoH, o= A7| BHarA AR tial A
&E 718k HloE & +Hsk7] 918k H2 o]t}
AREE AZEL ol ot A5 HokllA shEAte]
ok, olaie B AR IES getsht] dybAow A}
|53 Q= AER[21],[22], #42 v Al 71 #el
A = ek
« o]F% T A ¥ F= HHE(Quiz Accuracy Rate
per Day, 719 7(a))¢] W3} Fol& #2stal, AAE =
off gk olaf e HEA dEor HiE o

o = mlo n

[e

o
ﬂ%'i

al



Ei=g

o Al2® AREAY: AR A5 ARE Wi (Average Chatbot
Interactions per Article, 18 7(b))<} Z&l= H 1l
=(Average Articles Read per Day, I8 7(c)E
Fata AR D A= 759 S5 AY 23, AA} ol4r
o tigh A Fo of ol tigh A A¥E EAseIk
FHoq 2 AT dd HHF AHE AlZHAverage Daily
Usage Time, 1% 7(d)3 2 A4 HI%E 59 271
o[E]E &&-3to] AlsHlTh

Aol 7k AMI2E A S A|2g) HliEE S
590k, A28 vh 00A15-E] 054] Ae] 502 720
sk, 4 ol 5500 DBSCAN /1t 43t
S B9 59 T2 S 2Rses A0, S
sl QrgAlal vlele) ERlx 4 Ee 2

3) Bl~E 23}

747 108 9] AR ﬂ% dog B oAxES
ok A}, AREA) Fof o) By E% A %7F
He A4S Rk &% Hit 92 VA 5 27] 11706
A 64AE 37 HEd] FrFek o, AR delli= 2.6
N A% A o AAH 0= Afs FA1E FAI8k3IH
Hk AR o]-& AIZE B3 A 9.3380) 7UA} 15,28
o2 FTlste], ARgALe] AH| 2 EYE B A& o] gfo]
738lE 98-S HojE)

7% BAGAE ZAA WIS 89l
Bk AHE Bl 3.553]04 5.043] 2

At5-0

ol

A
7
NE

A4

=1
a1

13 5 AT,

7 em,
HE-S 0.39904] 0.66.0.2 53ttt 6Uxte]
2 Arkgo] 0428 slEkgloL), Auk ol s AFH =
ASQ, FHH 0z, AHARE Algte] A
2 7% Ao r ggsldlon s EQre)
eI A B FE Ak 2 A
fresliL, oEe o
ﬁﬂrﬂi o AN
]7}0] ol BAA Og]/ﬂ,o_

> 012 o [N >z

Usage Time (minutes)
o o =
@ 5 g =
%
%

%,
‘P)

¢ PR g

l
>
)

ST
_?1_,
Iy o

_|>i

L

ﬁ
A
T
o o

_&

it

17} v o] ALgA 2l

BEEAkE s, o Age
% ot 7] 2 A ol
}3}7] 93t Aoz AR}
BRIY=AE Bk FAR R

89

Quiz Accuracy Rate per Day

Quiz Accuracy Rate

0.2+

> v » n “ © A
& & & & & & &
(a)
Average Chatbot Interactions per Article
65
6.0
w55
2
s
£ 50
e
Las
£
g a0
z
535
30
25
> v » n “ © A
O'ﬁ 0’5\ Q’S\ 0’5‘ va{ Oﬁ 0’5‘
Average Articles Read per Day
3.00
2.75
2.50
°
g 2.25
&
2 200
g
£
<175
150
125
V> v d o o o A
Cﬁ Cw{ Cvﬁ O'ﬁ C’é 0"’{ C’i‘
(c)

Average Daily Usage Time

a8
Fig.

7. AFSAHHIAE ZH3}
7. User test results

4-4 NB2} BHEE ZA}

2 el 708 A HIAE B8 5,

.

7<L7].z]. 10

%
[ﬂ

{
0
O:

http://www.dcs.or.kr



CIAH 2 =ofs|=

E1. HE=ALZR
Table 1. Survey results

=2X|(J. DCS) Vol. 27, No. 1, pp. 81-92, Jan. 2026

Category Question Average SD
Was the content that was difficult to understand in regular news easier to 46 0.52
comprehend through this service? : :
Comepa;zlﬁreenrgi%w—%at Was the quiz effective in che%lgztgeyr/]?gr understanding of the article 41 074
ed Indicators '
Did the chatbot feature help you better understand the text (e.g., 45 0.53
background knowledge, quiz solving, etc.)? ’ ’
Do you think your interest in current news or social issues increased after 41 074
Measurement of using this system? : :
Change in
User—perceived Do you think your vocabulary improved while using this service? 3.9 0.88
Effects
Do you think your literacy skills improved while using this service? 3.9 1.10
Measurement of Would you like to use this service for future news or current—affairs 48 0.42
Intention to Use learning? ’ ’
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