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[(INone, 64, 64, 3)]
[(INone, 64, 64, 3)]

input:
output:

conv2d_input
InputL.ayer

input: (Nomne, 64, 64, 3)
output: | (None, 62, 62, 32)

conv2d

Conv2D

(INone, 62, 62, 32)
(None, 31, 31, 32)

max_pooling2d input:
MaxPcoling?D | output:

(None, 31, 31, 32)
(None, 29, 29, 64)

input:

Conv2ZD output:

convZ2d 1

(None, 29, 29, 64)
(None, 14, 14, 64)

max_pooling2d_1 input:
MaxPooling2D output:

(None, 14, 14, 64)
(INone, 12544)

flatten input:
Flatten outpuit:

(None, 12544)

inpuit:
(None, 128)

Dense | output:

dense

(None, 128)

input:
(None, 128)

dropout
Dropout | output:

(None, 128)

inpur:

outpui: (None, 3)

dense 1

Dense

(3% 2) AFBE CNN &7 2 22

S0 AMSHA] 2 HlolHE2 HIAE HloJE|R ARESIYloH, o] & ol Fl-scoreE =
FRAo|A AMgStE HAlEY F7AER o] A& (recal) 7t
S yetdth (Paper, D. 2], 2020)

1t Fl-scorew= &
(precision) 2 Z4351H 19 717k

F1— Score =2 x
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recall X precision

recall + precision
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(B 4y ABAS Y 27 AY

o=

o = 1,335 s A ADHD2|M

= . it 653 96 292

1 .g, S 69 106 40
ADHD2J Al 44 4 31

o N = 395 ULt A2y ADHD2| A

| et 156 31 143

2 .g, S 17 26 12
ADHD2| 4! 1 0 9

o N = 395 Ut A2y ADHD2JA

oo | Uk 175 35 120

3 | o 2 24 18 13
ADHD2| A 5 0 5

o N = 395 s A ADHD2|M

oo it 53 81 96

4 .g, A 10 44 1
ADHD2| Al 5 4 1

3742 FR0 OES B ARERE B 12 dut SHY-E dSok=t] 1,0403] Al F 6538]

#3049 B2 G AR s R0 ek e 44 S A4S oP—EﬂC"OWL
o4 shge 79

93]9] 4= & 313



20l-SHEHHNT | OIS i BEE 4F A3Ns £3

ZHIEA o&ste] W oS Uehlileh. ROCFO] 19 13T AR el 29] 9ol =
ADHD o4 sPge]l tigt =8 o] 103] F 92] SHIEA| d&ste] mi¢ A Uehtot Ak,
AR 2Fo| tiFt o= o] v Yehgth, ROCFY] 281 13ut A-g3t =l 39] 790
At el gt &S 3303 oS F 175358 SHIEA dSst5 e ADHD °j4 st
103] 5 591 Ht27] dEst o, A shgel digh &2 oAl Zos vehylth
ROCF9] 31 1Tt ARGRE el 49] Aeoll= FA] gl tigt 24 558] 5 4425 2Hl=
A ASstE oy dut, ADHD o4 s Tl High d&582 "ojxl= Zow Yt

rr

rr

0|

B 5 2H 45 Bt 24

291 | md2 | 293 | 2W4

Precision(%) 0.745 0.814 0.765 0.826
Recall(%) 0.592 0.454 0.501 0.612
F1-Score 0.652 0.584 0.596 0.666

o] Higto g 7+ mdof tgt F1-Scores <(E 5)¢} Zo] =&3519ith 2d 47} Precision,
Recall, F1-Score7} 7 &7 ety 78 50l £2 2oz Uepdr. ol 13 AAE
49 17 24 Avioke QUAE sk Aoz, 3 1d9] A9 QR Ade] BE F
S 5o 7190 e Tz e 2ol A4RE B AFEE aToks Ao 2
k. webd 3R TRlelA T8 T8 Aol 2, SAEels olefg fito] Wi
oglgt FEE 4 Aok 29 19] F-fofl= Recallgho] w9 =4 eSS Precision©]
A vebtow, vbH mdl 29] 2ol = Precisione W% 1A UEFH O Y Recall2 27
Ueht A o2 Fl-Scores W& A4S dA Hh
F1-ScoreZ} 71 #9kd HHll 40|M ARERE HlojeE5 7IRteR A2 2dl 55 75519
o Bd 5 ojde] REsy ot Shide SU% oFe| HAE Ho]HE ARSoES SHe
o, 7Fg B0l A2 ADHD o4 st 179 B 9] 20%%] 278& HAE HolHz
ARESEATE olFA TS HH St tlolE o] fof o]zt @AYt St HlolH =Y
A7 Aste R, mdl Sk - SMOTEES ARgste] o] s astqilth. SMOTEE #4lefdo
A 2t HolHE It F28E siash] ¢ g 2HAE MEFSHL 2 SYLE

HItsto] f22 HolelE gAdots @HAET ZIFoltk(N. V. Chawla 2], 2002).

H

2 4

209



v 2

<E 6) 2 59 27 A
N = 30 st o2 uz
At 8 2 0
g ) 0 10 0
ADHD2JA! 0 2 8

DS (A7 6)3 o] Hlaste] ZA3 Ay} wdl
#de B4t eS| HAFAA 2T 2RE
9 Ao Yepgth

24 232 233 24 295

m Precision
m Recall
F1-Score

2 7oA ROCE A4S B9} SIS ok UFEE 27T 4 9t A345 BdL

210

(O3 6) Z¥E 95 Blu &



A, ADHD

12
of

8, A

15}
2 21

A

o)
21}z

=°]

7

SH=2] ROCF AAF Ax

s

S

toch. WA, AE

NS

9

o Ax

o Fejs

2
L=

A3} AeshEL o

=
=

A]
™

Al

H
=

HE

—

X
B

%

Al

3+ ADHD €]

=
—

= 0.8700.2 t}

0.867, F1-Score
ROCF AAF

o
~—

0.905, Recall

ergict. ol

9] Precision

+ g

£ o235}

3

ol

gl

%

A=

5

K-

el
olp
%
&
]

do
o

—_

0

I
=

__on”
Tod
oF
el

gl
=n

A

ol
o
il
Tor

o|J
Gl

pld
%

)

z}o|7} 211, ADHD 9]

2~
an

Izt Hlele e A

LSy
1

ol Q7oA
dlolelo] 47} Arh Aol

9,]%

g
=

stisto]

5|

dolHE &5

nzg

e
-

A9, 7

i}
=

el

2023. 8. 31.

ol -
g

I

3
=]

x A

2023. 8. 11.

211



o
El
o
3
re
re
AL
(oe]
o
N
fol

GEnE

)

el

)
bl

r (

, Bhen 215%3(2022). CNN 29 716ke] 4o} ADHD 7/ 714, 32 AR 5283

E=EA), 17(5), 809-814.

T4, A2(2020). 25a 13 ofFo] A AR SrEEYL] AL R =9 ujsf

s FAo g sgAFA R AT SAT, 20(10), 993-1018.

Z124(2018). A HFAH Aol obs9 AATd T 375 &S 17 Cognitive Orientation
to daily Occupational Performance(CO-OP) SA12] &3} AAMtistn ofshd AALske A
TET.

2135]4(2012). LAY RA D T557]9 FEYNS T2E AA. sHAAN T g}
A W58} AR A =

71384(2014). 52U H2AY B FEAFARHAT AT, 14(12), 69-90.

9 o] E1£5(2022.9.27). “5~144] ADHD 3kz} 513 AKHT} 51.8% =717,
http://www.datasom.co.kr/news/article View.html?idxno=124647

738, F94(2021). ADHD®} CD #5213 2A521e-S 913 AL 5] JIFAFEA.
DAHFE, 15(3), 87-118.

R34, A8HF, ©]28(2016). ADHD A &S Hole 897 ob&e] Jy7)s 9 Aoj5A4.
EFuSAGHTAT, 554), 379-391.

RS, FHE(2014). 25 AT dutgAe] 44 A, XA T, EEY vla 2
A 4. YRARLSAT, 24(5), 829-849.

&H], 1A12H2002). ADHD % -$-&/8 o) of59] Al Eol thet FR-wARE BAH YA

. AT A4, 21(4), 859-869.
A, A34(2007). Ja7)E #E 3 A7) A2 5 AA - A5 AT, 23(1),
143-162.

218712007). AEEADANA At AlF] Aol ©E 3t 714 FEa-gA o] FAIF
H2e Y. Frwddistn WS AT =E

A (2022). A5 SHAIAE 8-S 9% WA IS 84 ISHAEFATF, 4(1), 19-27.

A=, HE2(2020). FWFHE FAA S e 253t A3hd Al7]9 stw g 9 4g
2 B4 ao] A BE, 2AbY] ST BAAE 8-S THOE 47| &8s)=
£3), 21(6), 41-50.

S77(2021). FAY] 547 GRS on). A} AR, 20(4), 57-80.

G, S, Ao, F52009). 52 EAYE Uik FwAl HA X9} 217
2H59 BA. F=4383 A8, 6(3), 395-412.

o|Fd, £71442021). AF A% 7]Hke] ITSOll B3 2F T AL 12 AL CIFHIHE
-, 3(2), 25-36.

ZAAE, 343(2013). Bo] 8 AV|HHAFTAZLE I3o] ADHD oF59] EAsE 2 ol
Aol mX= G oFAolEATF, 14(1), 275-303.

ZFo}, M A A(2020). ROCF 18]7] & S1x| P52 n]%X 827} ADHD ©}F52] ROCF 18]7]
TR T8 T4 L FANE Wl vXe 23 JAAESFAES A, 11(1), 85-105.

HE%9(2021). wSAA Q] JIFA T AFA T &8 wSe I3 & 12 AFEH KT

=X, 24(3), 11-21.

oy

i

NG

2=
R

¢

e



| 2f0]-SH=SAMI | OFF ©

1ol
o>
10l
O
H
0%
ool
ro
Ok
>~
oIr
Hr
Ju

A7142017). F2¥ 2Y ALY T ZHE 7R FadoA tAE ES S o] &3 AlF3E
Q71989 Hrt. Fdista tishd o8k} ¥ H =R

American Psychiatric Association. (2013). Diagnostic and Statistical manual of mental disorders.

Bensur, B., Eliot, I. & Hegde, L. (1997). Cognitive correlates of complexity of children's drawings.
Perceptual and Motor Skills, 85, 1079-1089.

Chassignol, M., Khoroshavin, A., Klimova, A., & Bilyatdinova, A. (2018). Attificial Intelligence
trends in education: a narrative overview. Procedia Computer Science, 136, 16-24.

N. V. Chawla, L. O. Hall, K. W. Bowyer, and W. P. Kegelmeyer (2002). Smote: Synthetic
minority oversam pling technique. Journal of Artificial Intelligence Research. 16, pp. 321-
357.

Osterrieth, P. A. (1944). Le test de copie d'une figure complexe. Archives de Psychologie, 30,
206-356.

Paper, D., & Paper, D. (2020). Classification from Complex Training Sets. Hands-on Scikit-Learn
Jor Machine Learning Applications: Data Science Fundamentals with Python, T1-104.

Rey, A. (1941). L'examen psychologique dans les cas d'encephalopathie traumatique. Archives
de Psychologie, 28, 286-340.

Russo, C. F. (2004). A comparative study of creativity and cognitive problem-solving strategies
of high-IQ and average students. The Gifted Child Quarterly, 48(3), 179-190.
Terman, L. M., & Oden, M. H. (1959). Genetic Studies of Genius. The Gifted group at Mid-life.

Stanford, CA: Stanford University Press.

213



o
El
o
3
re
re
-
(oe]
o
N
fol

{Abstract)

Al Classification of Learning Concentration Tendency of
Elementary School Students Based on the Rey-Osterrieth
Complex Figure Test

Jeonghye Han', Sihoon Lee?, Younghee Park’®

This study aims to investigate the applicability of a machine learning-based image
classification model for determining the academic concentration of elementary school
students. To this end, a model employing supervised learning was developed and
implemented using the results of the Rey-Osterrieth complex figure test, which
measures students’ cognitive abilities via an image test. Five classification models were
developed based on the type of test result image. After five random instances of learning,
test data were applied and analyzed. The F1-score measurement results of the model
were extremely high. Future enhancements are anticipated to allow the use of the model
for determining elementary school students’ learning concentration.

Key Words : Rey-Osterrieth complex figure test, machine learning, learning
concentration, artificial intelligence, gifted elementary student, attention
deficit hyperactivity disorder
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