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A Case Study on the Application of Plant Classification Learning for
4th Grade Elementary School Using Machine Learning
in Online Learning

Shin, Won-Sub - Shin, Dong-HoonT

ABSTRACT

This study is a case study that applies plant classification learning using machine learning to fourth graders
in elementary school in online learning situations. In this study, a plant classification learning education program
associated with 2015 revision science curriculum was developed by applying the Artificial Intelligence biological
classification teaching Learning model. The study participants were 31 fourth graders who agreed to participate
voluntarily. Plant classification learning using machine learning was applied six hours for three weeks. The
results of this study are as follows. First, as a result of image analysis on artificial intelligence, participants were
mainly aware of artificial intelligence as mechanical (27%), human (23%) and household goods (23%). Second,
an artificial intelligence recognition survey by semantic discrimination found that artificial intelligence was
recognized as smart, good, accurate, new, interesting, necessary, and diverse. Third, there was a difference between
men and women in perception and emotion of artificial intelligence, and there was no difference in perception
of the ability of artificial intelligence. Fourth, plant classification learning using machine learning in this study
influenced changes in artificial intelligence perception. Fifth, plant classification learning using machine learning
in this study had a positive effect on reasoning ability.

Key words: online learning, machine learning, plant classification learning, artificial intelligence biological
classification, 4th grade elementary school
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Table 3. Type of artificial intelligence image
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Fig. 2. Attificial intelligence pre-recognition test results.
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Table 4. Results of independent sample ¢ verification of gender differences
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Fig. 3. Attificial intelligence post-recognition test results.
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Table 5. Results of pre and post sample ¢ verification by men and women

PSPy e gz medd  Ade : »
dFAsE dgAdt A 9 5. 1.899 15 ot oo
RS E 3.667 2.024 15 ' '
(d%r_xl o ¥ 7]_ OI'L]‘:E A]—ﬂ 01]?(]’ 1.889 1.167 16 72 339* 0031
A= Ryi _ . 5
=Rap AN AR 3364 1.567 16




>,
tlo
-4
o
o
i
F{F
o
ot
tjo

L

_‘Oill
o
et
1o
A

s
L)

%

_|>_'4 0.
=

:L;g yal oﬂ t‘ﬂ:
o 2= J,].sl—r
) “‘I“’]— Z‘EHI
Els

[
FN
pa)
o —
g
e
my)
ri,
KN

N ﬂllﬂ
- flo

D ol
( oko l:';l

_1& =
L ol

o X,

> off
=2 oo

off o
o El
D Ho -
(S o Py
o2

o

o nt >~

o
=
£l

re ool
g
>

Fob e L
ik
1%
o
-

u}(smn 2020a, 2020b).
g oM Feled Fel
1“* °Is 3 L%ﬂ%—

°]

2
o[l
o
a2

oo

o

o o
H &
S

fo

o,

Lt

ox

il

ou
2,
A
i
N
4
%o,
-,
rr

s}
=
J?{r%} %w, o’ %E—:“Oﬂ

rir
ofl
ol
Y

o
:J
N

AL
e
N ok

>
o ot o o0, M b oy 20

T

e, ol
O > o

AL e
sy 1

W, 2

<1y
4;131401]/\1 JJrzLJ)r na
shha) Al it 48
253 ka3 s H}Eﬂ]
Fake] A8 o ERE 3/‘]7}01 A8 :
o] e Agr]7k02 3 Shin (20200)9]
IA T AEEF Sz Ol &7 7]%
), WFh R RUAA 5o A B
BRI, ol <o) e 29l 15
A U Aol F

oj‘g'_'i
P
a

O
r

F‘?
N

3%
po:i
o,
T

hy
30
T o

ol

ﬂl
ol
i

_\3
o

ol (1 Ho off &
e
> oft %k
o8 N, >,
. =
l—n‘. k)
12 ofo
i ifla}
T W o
fo o
10 >
LN

4 o
:‘?‘—'_‘,
_?1_:
03:_1
iy
O
&
N

72 el ARGl B

IMOZ 9 B/ RS Sy 44 ¥ A
= MEEpee £ U $HATE Fig 49 2
o} TMo] 95 & ER{-gthe 9756, 84.8%)>¢1

T AR A9 E/E #F oladtte oJA(6H
%A E ol AHEE W T™Me] & ZR/3ch
OJABH, 45%)p>AT FAxt deof AHNE
A Witk oA, 15%) otk A7 A
A, AT FoIAEE T EF5] el
THA(94.8%) 0.2 Hrtetgla, o] ARG
F71%5 tet A0 e 6%01 it} ole 2
=3ty 48hd A5 BEREZ TMY 22 H
g ZPES ALT & 2}-8——% ofn| ghth(Lee &

rlr

[2

1_]_'% [LH Oﬁﬁfi‘ﬂ E
7}= Fig. 59F 2t}

>
f
=
Ach
rir
Sl
ot
10
olo
jial)
m rU

HOIAL 2] YAME HE |1

EHO|x}

dorptgo sz oy s

AMEIS 80| Al tf Tmo| Z

| E

™

T™MO| & & ERE

56
Fig. 4. What I learned from this lesson.

S ERshe 29 ofd R, A RS TMoﬂ q=

Esp7P, o AR B RE, hEE7) 5 2
AT oz Qe oo R ?«‘8}31
‘TMo] 23X B/, TMO StFAIto] Q)
™ 9] offzo = EHeIH 1
B Zg, Apile] Abgske PCe 25
Aol mE ol Ees -‘erM A8

ot
rlo

N

bl
3

7

[@ER=h Olﬂ
fu

rlot :ﬂf\ flo

P

R o oY Rl ool |

oo B e

™MeE 9 &7 ZdS ©E o A FoiAs
o] &2 el TH(564, 77.8%)>TM A (77
11.1%)>PCS73 (57, 6.9%)>81S(34, 4.2%) 0]
o AT HoAEe 258 48hdoE ARRlE
E
=

i WA AR, 4 B0, QmE B 7
8 712 g 715 ol2lgol 9leg ¢ % 9l
5 oJux

o
R ol Al A
= BU ¢ 5 9

F
o

TS ART O Y ol %%s}o% o
o [¢) ]

g sk ol gol Yee ¢ 4 ek B
T™E Aledel Fage golaw Yol of

d A4 ARARE JREAY, G50
SRER R DEERRE
wlaedel st Amlel 957t wAg 4 otk

petd H9HS

23 m2

™

Fig. 5. Difficulties in learning.



83 7l A gEE PCE
Foll Fofshs 4, diaagol va #aled
IS AHESheT AHAQ] o] EAE &
o} S8 25BN Hal
TS T4 Tq5S Algsh] YalMe dgd
H(Shin, 2020a, 2020b)ol|l 4] 2| A 38}%1 o] SHYE<]
Tz we} 712 AFE FEuSo] WaPsoof
g Wk ojue), 25 s WIS QAF
As BEFYPF] MdEofof dh= AL & F
A

IMOZ THE o B7 2dS Ao ojgA &
£ F JSA AEF e Y sHET=
Fig. 63} 2t} A7 FoREe] S A 73t
Fob 8417, 69.5%)>L FAgoA 28187,
30.5%) 0.2 Yehgth A7 FqAse A £5/, U
T EFeF 2ol fAb Gt ofjey
YL A G| AL3stax} she As

Q

%O, e Lot

o

ol
=
N
N
lo
-0,

ET U

pac
ol
ol
XN,
e
=
>
)
ol
o

a
Iv. 28 & M
o] ATE L2l g 5o 43hd
BPoR vANYS BEF NBERAHS

27| -

30

Fig. 6. Utilization of TM.

2719 Wy 52 AR A B8
& ABERIGS A3A% ofdl, MalHY A
9, olel g e 288 A% J BRE FAZ 3T
FAEHAT pAlEd S B8 AR TR
4§ V54 e Fohs] ol ABAF olulA
ZAL, SnlEdo 5 AFAG A AL 7]
23tgTse AAE ANGd o 979 2
g ulgon @ AR AL thew 2t
AR, AFA% olvlAo] e 24 A,

BAAEL 2

AZse 74571 2%t stu AR Q¥
5 ¥ usS Agstsd o] FYEY <F
ol ok 9142 Sh3Er]eh Fojo Fa3k 89l
ol7] widl, 25TAYES] hdte]| mE A
59 olg] FFEE EAlo] ¥R ol 3 n}
2 olglmfo] Mg ook & Aot}

A, QA5 Q2o that Abd HA A3
Y BT 3R %S HE3 ARE, A o
oFsl 2ol wg 2 Ex AoR 94sa 9]
Atk Yo Aoldoze Fehge] A$- FA
g Eotsla A AHA 9145t whHo, ol
AL otdsta ealE Tk stk o] AFolA
A e 283 AEREFGS 283 A3 A}
I At A Gt B < FA] 5 thEk 24]o]
b EE, B4 g Aoz AEEHAT

5T Al 94 A3A%E %Y
ANFS WEe 44 Bt 9l

s b AP AAF A
Y B A3 Ts FAE, £, - A
JE, A, ank Aoz Aztsisrh A
ojHE HAL AFA TS AtHolA] gk, F



. pp. 66~80 (2021)

s H40H H1Z

St
ol

TR OGP
dw.btﬁm%mm
e
—EE ML
o?ﬂeiﬂﬂl
o#‘.ru_/n_
ﬂm._ﬁ_.‘_ﬂu_fo
T go oy X
ﬂ%ﬁ.mo%.
t%%u >
o A
;O‘L.hOLtﬂ
n_i;owlﬂMM_!n_
ﬂﬁﬂlﬂOATLﬁ
o#a“ﬂﬂddl. N
e ol
7Lowoﬂﬁrow.—.w
<o KR e 2
oy
ol K N oo -
‘mﬂio,ﬂﬂﬂmo‘ul
%ﬂﬂodﬁ%
W T oL AN
TR M) BT of
o) BE A Jo o]
‘fﬁa_m%ﬂx
0 e Mo -
mnAo,_ll._.l#HT_m_‘;L
X
;ovl‘;huﬁuw.aotm
@Wuﬂmoé_
I
[ml
ﬂﬁﬁo\wﬂﬂq
mmﬁaaﬁ@m
o o & °©
N g 0 X =]
= W3 n_mno
NG
AR e N
T OB
S P -
KR I H O
) Emdl‘EEWd
B0 gy g
oi]slﬁoaL
TE o wE

L
= RO T
=% T
dr o
o fr W
W T
oo B
vﬂr#
so v B
LECIRE!
Mo mb
CERCI
B
o
W o
~ 4
T o,
T B
2!

ol T
! & oy
T of ™
Jo ™ =
K - T
ioot_ﬂ/ﬁ
R ol
o o
:Tmm@
M
1_._I17_A|,|
m,uﬂbﬂ
5 %
B oy Mo
o o
= AP
SEs
Q%dr.
w5 52
N To

s

AR BFAA

5
e

b AL - AL

9

gt

7]

G
™ B
ﬂﬂ]ﬂr‘lrw_\:IWA
<t o HEEE
o U T
"M
o o T 7
W R
ﬂu.LuhoE@
B X o X
oo B o
= W T
JIE.#“WN_.O
5 & o
oo
RGN
R
© g
o w2
g o BN
el
5 o 7F B
H o
R
TN E —
oF o) T o
5 o o 5
7o o M Y
VG

R o o
W B
TN o
T Jjo B ofr
o X =
o B9 o

o

Jo — W) X
KO m Ho
Ho W o7
©° _ﬂlﬂ!ﬁﬂ
= L &
TUHRK

HA3%, AnEY|7] 53 2

o
L

s
A

TAs BAY 53

o #A, <

3 1A

N

=
=

Al el e g

=
=

27} wi

=
[¢)

i Ho
T ©
T R
TP ojo
‘W.N_.o ol
3 M% o
O
R
j“ o T
G
= Wo o
<0
S W
e
= T oﬁ_
w5
s
H 3 B
Jo o ol
X We
T
o
it ~
T
g S
—_
o ~
g
NE
W
Y W
) Jo
=%
— . Jjo
S i
o B
x> e
o B
ol o =
=5 =
T "

o
o

He AgAow

=
o

twsel 7F

o

ﬁ
off o7

Fa, 2025\ 5-E)

A=Y
L
RSk

£ e Zeol7t )

el slolA

7hol =gkl

Els

o

1
B ofelg, o

A]

7HA 2L

B 2

hv
IT

JE9 23

o
=R

A, wSA 7 8

\=]
-

I

o
ol
o

=
=

!
!

N

oF
o

jfaxe]

=

7
9] AeS THAgop & Aotk

@
%
| Aael
5
b 3

3}
il wllo]E]

=
=
9]
E3
5
of

A
o] rjr

7t 2

g
- HAlEE S 57171 4
12, o -
ket 2gol
<

13
st
DL

2 5%
34

A9l w37} Gl @)

]

A

Holle 3

Jo

<0

wE
iz

o
o

10

Vel

o QAR

ERE

3}
o

= 3

ot



52| (Al-professional learning community)’ 7}

T E ook gt o] JIFAT HEvt gtF TF

o 38 =9 472 wfgew A gl AP
5 $Pusel Welo] ks /g Jle

==
alwel

n

Chung, W., Hur, M. & Cha, H. (1991). A study on the
concept of plant classification among Korean elementary,
middle and high school students. Journal of the Korean
Association for Science Education, 11(1), 25-36.

Jho, H. (2018). Exploration of predictive model for
learning outcomes of students in the E-learning envi-
ronment by using machine learning. Journal of Learner-
Centered Curriculum and Instruction, 18(21), 553-572.

Jung, J. Y. (2020). [News 1 Korea] We will strengthen
artificial intelligence education in the ‘Al era’.. " Intro-
duction of Artificial Intelligence Subjects.” Seoul= Newsl,
Retried November 20, 2020, from, https://www.newsl.
kr/articles/?4124828.

Jung, M., Kim, M. & Song, J. (2020). Color analysis of
music textbook illustration for 3rd and 4th graders in
elementary school using machine learning. The Korean
Journal of Arts Education, 18(2), 93-118

Kim, J. H. (2016). Fourth industrial revolution, education
in the age of artificial intelligence. STSS Conference on
Sustainable Science, 21-29.

5 stgo B A 67 LY NS

—

79

Hol

Kim, K. Y. (2018). A study on model of skin type judg-
ment tool using machine learning technique. The Treatise
on The Plastic Media, 21(4), 115-121.

Kim, Y. (2020). Analysis of the root of beans using
machine learning. Korea Soybean Society, 350, 5-7.
KOFAC. (2019). 2019 Al convergence education confe-
rence, 2019 Al Convergence Education Conference
Policy Kit, Seoul: Korea Foundation for the Advan-

cement of Science & Creativity.

Kwon, J. S. & Kim, B. K. (1994). The development of an
instrument for the measurement of science process
skills of the Korean elementary and middle school
students. Journal of the Korean Association for Science
Education, 14(3), 251-264.

Lee, G., Ha, H., Hong, H. & Kim, H. (2018). Exploratory
research on automating the analysis of scientific argu-
mentation using machine learning. Journal of the Korean
Association for Science Education, 38(2), 219-234.

Lee, Y. & Cho, J. (2020). Artificial intelligence education
plan using teachable machine. The Korean Institute of
Information Scientists and Engineers, 2020, 913-915.

Lee, Y. H, Choi, Y. H,, Han, J. Y., Lee, H. K. & Bang,
J. H (2005). A case study on attitude of teachers and
students toward practical arts(technology education -
home economics) subject matter through semantic
differential method. The Journal of Vocatonal Education
Research, 24(3), 1-22.

Ministry of Education. (2015). Science curriculum. Ministry
of Education.

Ministry of Education. (2019). Teacher’s guide science
6-2. Seoul: Visang Education.

Nam, Y. G., Hong S. K., Jang, S. H., Cho, S. H. & Oh,
S. J. (2019). A study on prediction of weather data by
using machine learning method. The KSMT Autumn
Conference 2019, 58-59.

Osgood, C. E., Suci, G. J., & Tannenbaum, P. H. (1957).
The measurement of meaning (No. 47). University of
Illinois press.

Park, M., Lim, H., Kim, J., Lee, K. & Kim, M. (2020).
The effects on the personalized learning platform with
machine learning recommendation modules: Focused
on learning time, self-directed learning ability, attitudes
toward mathematics, and mathematics achievement. J.
Korean Soc. Math. Ed. Ser. A: The Mathematical Educa-
tion, 59(4), 373-387.

Raschka, S. & Migalili, V. (2019). Python machine
Learning: Machine learning and deep learning with
python, scikit-learn, and TensorFlow. [H4] 21d w3}



b

80 S50 e M40 H1S, pp. 66~80 (2021)

A with o], Alo]Zl A BIMZ 2], Seoul: Gilbut.

Ryu, M. & Han, S. (2017). Image of artificial intelligence
of elementary students by using semantic differential
scale. Journal of the Korean Association of Information
Education, 21(5), 527-535.

Shin, S., Ha, M. & Lee, J. (2018). Exploring elementary
school students’ image of artificial intelligence. Ele-
mentary Science Education, 37(2), 126-146.

Shin, W. S. & Shin, D. H. (2020). A study on the app-
lication of artificial intelligence in elementary science
education. Elementary Science Education, 39(1), 117-
132.

Shin, W. S. (2020a). A case on application of artificial
intelligence convergence education in elementary bio-
logical classification learning. Elementary Science Edu-
cation, 39(2), 284-295.

Shin, W. S. (2020b). Exploring the possibility of artificial

intelligence science convergence education in energy
and life unit. Energy and Climate Change Education,
10(1), 73-86.

Sung, J. H. & Cho, Y. S. (2019). Machine learning app-
roach for pattern analysis of energy consumption in
factory, KIPS Trans. Comp. and Comm. Sys., 8(4), 87-
92.

Yoo, H. M. & Kim, J. G. (2006). A study on the biology
ii textbooks by analysing questions for the college
scholastics ability test and the biology teachers'
appointment test: Focused on the chapters of taxonomy
and ecology. Biology Education, 34(3), 307-320.

Yoon, S. H., Lee, S. H. & Kim, H. W. (2019). A study
of the classification and application of digital broadcast
program type based on machine learning. Knowledge
Management Research, 20(3), 119-137.

ALA, MRS E. ZPAKShin, Won-Sub; Instructor, Seoul National University of Education).
T NEF, M8 w45(Shin, Dong-hoon; Professor, Seoul National University of Education).





