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Abstract This study tried to find out the applicability and effectiveness of the Al-based adaptive learning
system in university classes by operating an Al-based adaptive learning system on a pilot basis. To this
end, an Al-based adaptive learning system was applied to analyze the operation results of 42 learners
who participated in basic mathematics classes, and a survey and in-depth interviews were conducted
with students and professors. As a result of the study, the use of an Al-based customized learning system
improved students' academic achievement. Both instructors and learners seem to contribute to
improving learning performance in basic concept learning, and through this, the Al-based adaptive
learning system is expected to be an effective way to enhance self-directed learning and strengthen
knowledge through concept learning. It is expected to be used as basic data related to the introduction
and application of basic science subjects for Al-based adaptive learning systems. In the future, we
suggest a strategy study on how to use the analyzed data and to verify the effect of linking the learning
process and analyzed data provided to students in Al-based customized learning to face-to-face classes.

Key Words : Artificial intelligence(Al), Al-Based Adaptive Learning, basic education, basic mathematics,
university education

"WAIKIXE : HME0i(yeoleo2011@bscu.ac.kr)
T4 20239 38 192 M 20233 42 28Y  MHAIRREY 20234 42 30



36 AREQENUgEE=EX HM9H M3E, 2023

1. g2 E24¥

913 A 5(Artificial Intelligence, ©I5} A2 4} A
A d9 71&d EdEA AR ARt oot 9
94—% ojE1L Ut} WS FHIAE AlZL Al
S WY Al

T 7S AL

R
e
a3
A=)
ro, F.E;:.

1
).

N

Jl-)‘-

ms_lg

4
A
niN'
O
ﬂ
o
rlo
Bl -
>
o

o
by
rd
:

3o

T

2

i

52

kiorr
A
> T
N o
o

. ThoReE SRR Al 2 o
ol B9 ojeleg A
WEy ot et o] 5
3ol 87} el g 24
& 4TS PPN 2
ok 47 whzoleHl).
5t oJ5kAy @ shgol

sfol e} sHiS ol 7|
A7 271K S0 BAH

e
~
le) oz
oj e
o 1o
%
> lIl>‘
v i OLH
> o=
N gk
d

i
oL
2
L
Loz
x =

N
3L

In
i)
:‘o
rr
=
e
i

[
e
=¥
1A%
o

fil
:C.’L
o

oo

N
N
1
ol
T
r
18 o

>~
N
- 2
;O

) i@ Lo

ol
9,
oo
=1
Ho
rlot
ool T

lo o
O

g_l:'

|

|
rE ‘%
3

l

P4
=
ia)

2
_(313
)
I
ol
ok
i
)
>4.

J

]_

)
s
o
fd
)
£
8

21 0]

i)
N
=]
Eo
S
ol
%
u)
L oo F
o,
ol

[3,4]. o] g%o = =9 W2 thehoA= Al 7I5HY
gk=3 S (adaptive learning) A|AEIY =4 &9
o =83 7|&o|x UATH5,6]. HAITE I theke] H-¢-
AR =Gl &8 = U= Al 7IW AAEE A5t
2P0l BAA oj#E So= w¢ ARt o\t
ofAlolwSFFof A= StolEX|stolHlA(High Touch
High Tech, HTHT) XS&ZE@-S AA[5te] Al 7|8 9h&
3 52 Aokl o7l ol BlHlolE, Al 5 As
BE7|& 7|8t w5y ShEAIAES E8ote] AE gAY
S9 ARAA 2E Adstal AT ol A S244
Q1 WeH] Alga wAWLloA EsYT TF0] S
ShEA S A waeshsrHol) ofF Zfjof A
= UE 55 S4HE NLE AVIEE BSA| AR 0] g
A g1, 7znitE FHORE JEE 9low, 1o
A dE ERES 4R BASAY im0 =YsiA
AiA o2 AESH Q= Aolga & & Utk 17
U QIFAS(AD 7€) dgT T wS3E0A
gste sh5Axt 9 S5s3I 22 EAISZEA
g3 84% 371 ZAE I21 192 Qlsto] o FHA
&89 371 AFAS(AD 715k wSo] S wet
B2 S| gt Al 719F BEd SREAIAE &g
gt T4l AAAQ1 Ego] F7E Aolth. Al 7|4t A

AN
=

/\E“ﬂ 282 Al 71HE AIAES] Ve E ST 4
ZE] 7lstter skl FFS Al &
Balcha 3 4 glom, wAelks TEI WU vlopat
290l M9 ALzt 2ol SubsElolof g 7}
o AL 7]t A28 2gatel witael AnE 9] 9
A AL 71t A28 715t S4dol] g 4, Al2glo]
A AZRe olelE ATy oR BEsks WS ol
3he Zlo] SHAo s WSt Eak AlaT B8 &
IS Siekd 4= Sl eIAL 2901 - Sas1H-
olof & AFtollA Al 71HF Al &' S0l =St
AP o g 45t GitE AZgo 2 A IS gt 4
oA Al 7]t AlAEE BavbEos E8sh7] fRt 7=
Azt HaAt ek FAA R oA Q) Al 7]HE gt
23 A|AE0] 280 FHYE0] srAAH Lo} ojw T
b A Poham, mHAS SR MEE SO
oM Lsks Y B Al AL 7l Alade] &

|70l diet avE AskAt .

2) qgre] 4ty 54 9 AVIN 9 e
I St Eete] TAES Tt

3) Al 259 Shae B3 TSl FARS R4,

4) At 9 ShAte] ASRIEFE B4

/\Et‘]E —,—E 7]
W2 @A HTHT ERFIA Al 7|9t 253 3
o] AYE| T Q= 7|ZIEQ] 7|48 o7 HAAFIY

o,



RUSXIS(Al) 7[8H &t

3 a0 AUAS JIE S3e MY BNo2 37

og!
J

2.2 Al 7|gt =
221 Al 7l UEY St AlAY 28
2 ql7o) Adz AAE 7240 ZHEe OWO}E

‘%1:194—4 HTHT JJ—‘“FEE*—_IOI Al 7 =
galoich. o] Al2Ele IEAS

OHES) 5k A|AH &R 9

A OO
XEao ~ [=] ‘I‘ o

»

rde B 13 A% 7] 71%»%
Hgoto] Y A4 $EL ASHOE ZHNT 1
Fajo] me} pEsE g RS FAHSE Axde]

tt. HTHTE E¥(Topic)2& #AIE Zolske &% 7]
gl QIFASAD 7§t AARICRE  APNTETL
(Initial Knowledge Check, o[} IKO)E 53l sh5AF
9] ol A £=5£& welste] SERAE FAEEE AN
St ‘:‘Mgi APy, HTHTY EZL 714 22 o
9] shs YEor TEY EYE upArt Addsta,
A HE5S B4 of Aot s =of Qi)

DEAE = Ao met EgErAlE dEisto] ¢

2 4T 5 ek WA A ENgAe Fojal

10417 4713t ol w} shAio] sk 713k, Algtel
ok5Sh 4= Q= HRlo|t} 9] kG £ HRXL

‘Learned (852t ‘Master (2)E T2} Learned
= =0l EFoA AARE TH EAE 9 off o]
Eﬂﬁ} Zidoll gt sgo] AP Urtar Fekskal, Master

1&0|5 shEAME AP 95 AdEE 2 2Hr)
(Knowledge Check)ollAl &<53t g9 EAIE 23S
o s 79 & &Aoks AoE wdshs Aol A
EY7l= 9 Az ol EE & X 57t FoT 4

5 5
9lon i

AL gasiotn AzshE 2718 S Qlck

N
N
N
>
N
e

E
o
o

ol

dot rlo oy

A=

=1

={

7
1o

£

ol

Im

|

T}'_‘]JE] o]—AﬂE.o] 4\_71—3]-“:_ 7] _:}c__/[:
S oIl BE FAps

1047170 A4 59
(g tﬂ—/\] O HTHT =
Azol2 Exelo] Fofat
oz ARElslt HTHTE B3 w08 A3
39T, & 10719) ERS 2 ZAo] 23 1 27H w
oz TSI SASS BhHow Ax
Aolge 4% & 448 BREL vy LearnedO}
3 A 2HNo] Fofstns sgich. ARHIAL T

|
i
o)
_h
jan}
;—]
jas}
;—]
i
T
_?L
)
g I
.{

I3 A3t dolHE HiFeR £ ZAEC] B
AFPsl= Aoz AASIAT HTHT AlAE g 2 g
$ 5218 9stol 199 TAS Asto] AUtk A
Al sk A 29 113} ol AAste] FAE
2 g gl

pre-learning Treatment class
students Pre-evaluation . .
(E-learning (After reviewing
and (Initial -+ . final
= | lecture self- learning contents | -
rofessors Knowledge evaluation
P g study) problem solving)
Qrientation Check) T 1

[Fig. 1] Class course

BN
9 25l rr+—e AT} v D 95 AR A A
857 Solo] sl ehfstL, olel Bola s % 457
o] FolstgoL, BHUT SEAe] A3 =
% 4299 48 S¥oR RSt
HEETE 25y S A28 B8 B
T 2ALE 9lstol AAH WEwe} Al 9lofs)
2ol Mol BET ETIS B AT AL
o go] 7 & Bt EFUEL Al 7]
3 Shgoll et AubEel shgaat, Wely, Azt
AEA, AFEAY, 8o} & = 18R o7 TLAE Q)
22 del 284 d(R)oIA v IFHCHE
249 BAE 59 AES Ik Ek Al 7] o
%9 shel BARE metelart.
S35 A== SPSS/WIN 23.0 Z2 IS ARg-sto
Basilnh. oAt oAb B4, SEE, BEE,

e
N
o

ol
ok

&

0_9, ol
o Mo

72 2
© e fd

1

1

=
we
!

AA, FIAFE BAL b wBe By §FH
A T daRte) Lute 54 9 AR 25T

Sk ZE ShdgF=ee] AT SHER t-test
<} ANOVA, JHaA= mhefstit.

232 BAR U SBR M5 QBT
ALV 959 Sigel T PAdo2 AU o
| 9fsto] sieAot maArE o A

o
RS AFSAE. WA TR FYE RARL

ol ofo

=



38 AEQEHgEE=EX H9H HM3E, 2023

(@)

flste] e AR LI neAt 295 o= Q
ERE Attt B+ AL 7|8 359 4 Al
g =oll tiet oA, &8 % aapd, A AR 4
o fiEEe 5o 2% A A ofste] X3
sk sheAtel Qg Al Slete] et Sh
S Al 7IRF Al2F9] kg AREe] B, AL 7|RE AlAF]
S} P SIS AFE Slof RS A
2 shgiet. Ao dtsto] AEE Hof oALE &
 Frolol] FeJgt 3Py 57 tho2 Al 7] 25
A S Q=2 Adsignt QEEE Al 7]¥ gk
1657 2 o B, B 984, IaY ol
, FEALE e THeE 23] M B9l A
HZ ey vkl oz APyt Z]—E A= A 2
ojz2te] Folsto] QIERo] A 8-S
AJshaTt, Oi;Lz}—Q AA x}ge H}Hﬂ_f; =51
WA HES sleket 5w Ao s Sk FAlet of
_,_]E‘ 2 FQ A9} oFES Al 7|H U= A|AH]
9] 38 AT =402 HiEslo] LA FH o2 AESIT
wasisic. Tel AR Se sl i
9] A3t 9 o] gk 29k ZAgate] A o
AF5o] AESHER st 1o] it AL sk o
T &oiz M (member check)H o= K15,

2 01

O

o p
ol EI)‘

of

o ofl

=035l7 o]& A

= O

ARl AL WA 2144197, o&TF 359
(83.3%)% FAH16.7%)Et @okow, 7248 o|d
o 73t sh¥ol 177(40.5%), 73] &L Aol
25%8(59.5%)°13]tt. A2 SHo] 278(64.3%) 2=
7P Bokor, e e B 3.839+.88, Haut
Z5E= 4,093 +.820]0t)

Al 718F 959 sh58E2 sHgE0] i &

5ol 7S shsoll Fofst sh5AIzte2 Bt 907
(1A1ZF 302)°1%4 L, Al 7|8t 9H&y S58% A
oF hg7da= 44.76/1003, AIZIHE 329 ghssol
o3t & 7P HAe4E 67.71/1008 02 FASHA
ok Al 7|9t 489 sh58s & e

FEAE D.

(Table 1) Results of general characteristics and
Al-based adaptive learning activities

N=42
Characteristics ‘ Categories n(%)/Mean+SD
Agelyr) 21.4+.4.64
Gonder male 7(16.7)
female 35(83.3)
Mathematics no 17(40.5)
Subject(pre) ves 25(59.5)
top 7(16.7)
Grades middle 27(64.3)
low 8(19.0)
Satisfaction with college life 3.83+.88
Major Satisfaction 4.09+.82
Learning time 907mint.273.29
IKC 44.76+.24.26
score
KC 67.71£.26.62
Improvement in academic achievement 22.92+.14.31

*IKC: InitialKknowledge Check
*KC: Knowledge Check
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(Table 2) Relationship between General Characteristics
and Learning Activities and Academic

Achievement
N=42
Characteristics Categories Academic t/F/r(p)
Achievement
Agelyr) 21.4+.4.64 1036(.822)
male 19.00+6.40 -792
Gender )
female 23.71+15.36 (433)
Mathematics no 21.58£3.62 -.496
Subject(pre) yes 23.84+2.87 (.624)
top 23.85£21.17
- .103
Grades middle 22.15+11.98 (903)
low 24.62+16.62
Satisfaction with college life 3.83+.88 .036(.522)
Major Satisfaction 4.09+.82 .215(.171)
Learning time 907min+.273.29 .232(.139)
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(Table 3> Satisfaction with Al-based Personalized
Adaptive learning activities

Categories score
4.04+.82

3.90£.95
3.95£.96
3.85£1.13
3.59£1.08
3.97+.81

3.92+.86
3.92+.83
4.14+.87

4.00£.91

3.90£.93
3.90£1.03
3.92+.99
3.78£1.02
3.73£1.03
4.04+.88
3.92+.94
3.80+.96

learning effect 3.92+.89

convenience 3.95+.85

3.97+.89

personalization 3.90+.98

professionalism 3.97+.89

reliability 4.04+.88

Intention to use 3.97+£.92

(Table 4> Problems with Al-based personalized
Adaptive learning

Problems N(%)
Unpredictable learning time 11(26.2)
Learning topics that require mastery 8(19.0)
a different class 5(11.9)
Topic Learning Problem Difficulty 8(19.0)
anxiety about grades 10(23.8)

total 42
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