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ABSTRACT

This study aimed to examine the effects of a science-learning program based on data visualization on the
science inquiry and creative problem-solving abilities of elementary school science-gifted students. Accordingly,
this research developed a data visualization science-learning program using Tableau, which had twelve sessions.
The subjects encompassed 61 students in three gifted classes taught by the researcher. The scientific inquiry
ability test and creative problem-solving ability test modified to suit the environment and situation were given
to the subjects before and after the treatment. The results confirmed that science learning based on data visualiza-
tion had no significant impact on basic science inquiry skills. Among the subdomains, significant results were
obtained only in the reasoning subdomain. Moreover, integrative inquiry ability was significantly affected, unlike
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basic inquiry abilities. Among the five subdomains, significant differences were observed in three subdomains

(data conversion, data interpretation, and variable control). However, concerning the generation of hypotheses and
the control of variables, students exhibited confusion regarding the process of variable control and the exact con-
cept of hypothesis development. This study also evaluated the effects of the program’s application on creative
problem-solving abilities and found a significant impact. Additionally, it was significantly different in all four

subdomains. The results were interpreted to be owing to the students’ mastery of Tableau’s features, collaborative
learning through discussion and debate, and the thematic impact of the data visualization program emphasizing
procedural thinking. Finally, this study presented implications for science learning based on data visualization and

the future direction of education.

Key words: Tableau, data visualization, science learning program, science inquiry ability

LM E

214171 HE B4l 7|0l AR Wt B
AHgAEC] YAY FEE AAeta Agldta 3+
St AR Lo fﬂ&‘}i Utk 12lBR oA
et TA R Frkshe volHE anHoR F
data ﬁa oPOﬂ g&3sh= Ao] TR THTAIA
) A 71sE date HolHE &

© AEE Z3 FAshe WA 2
7ol Bk &i‘ﬂr aYy HolHe 4 3% &
i<k ot Ao} 71 E o DA A2
, 7RIS o] SRl A oAl B
&‘*OM% oS *MOHOIE SHF Y, 2016).
w‘?é:i: 53l Ashe B2 dolE Al
= Zolgtt. AlZstE HolHE

&la, = AR o]x]o],_]_

o] wegly] u&

3 31 3 B OE A% e A4E 9

3w 24 482 oldstn, JAAR S Yo,
e]

%E
Ane X5 oA 5Eo] gbd S Qlrh7eld)
5, 2014). whebd HloE BAe] ANE gge] %
& o)X s 2 S0 vhehel 84 Push
W& GAstE dl o] gallof drh

£3) 3jet mke 49 Yolee /g 44 AR
Y dolglE 52 3 ABAQ A8 E ZAR 3}
of B¢ro] ol FolAm Bherte] welHel FE T
Aol A% 7 B A Fe9H et 9
u) Sk BekA HolB g AlZsteln a4l afn

A 2& B dA 7S viebi . #46te 3=
AR & Aok Al &, 2023). F, dHlolH Al ZEhe
Sh5A7E old Aol AHAE W dHgol gl
Holg A5S AZsto 7hsd gis F8a8 &
T UEF AU gr|etiAzzam et al., 2013).
w3 dlole] AZ43stE &8e £ At #
dhdE B ASHoE ofE F UES =
sk, Az gk 7]19E F=thDeLluca & Lari,
2011). A1kt 3] Q1A15E S 7)ol #d A
3ol ofsl &3E FE ﬂ—(Leblanc 2012). ol&
W Atelel A7 l‘fc  H&e e
2 et oabEdy 3 £ 39 oH°1= Ea=
et wae] S fr 4= 9 th(Schizas
et al., 2013).

AN SEH L GA 5
B9 A1 73k ghgate] Fvlet
N AL HolHE A8tk &)
o] 2F= 25t A FAld
£ S7PI71a, oy Aot B4 tigk 2
o2 WAIA F717F okAl= 2ol tHErmwin, 2015).
6_} S z‘ﬂﬁ:q];ﬂc N;(ﬂ;ﬂo pﬂo]a il—ﬁ.o] A
2H 3 Q1AL A 7he R HiolE AlER Hol EA)

ShaL Slem(E5 5, 2022), && Uﬂ%‘og A
dlolE o} BlElolH & OlﬁﬁP et g5 A sk
B F21 Foleh (a5, 2020, 2021). 3 2022
Mg w&Hg F2AME mlEAd a4l Al
er]FA 7]z }\01: 71—5}.3 5_]7_ leﬂ:oi M;q 0]’,1_
715 Sheh(g A7l 3 ug ol 2022). 1R
AL el g F48taL 3 - B8kl 2415
sdshs Bt g &S Sl 2wy gy o
Fol FFe Fshe AoleEndat FiE, 2020).

ol dlolE HelE &all Ao A7 3 Al 3

ofp
ol
ol
_g
SN M
) m\.n: il II
ok
4
9,
rr
n}

Bpe
n:[y
= fol

ol, off ¥
N
[0

o
o

=

I
=

_,d
r d

> 20 o

o KT PR oo O

A=



20 ESHEIS H43A H13, pp. 18~34 (2024)

e gt AetA A4L st shabe
I 2 on|E AY ™ (Martin & Howell, 2001),
o] FAAE HlolE] AlZste g9 olsE =
S oA dolE Azg e /i1
< QAN Y & AR TR F
Jé_&ﬂ ) TH(Borner et al., 2016). 53] HAE
o= HolHE syt Wekate] s Ast
A= et gl & B 8
wdo] Q1AL o] FelA HlolEl Azt
+ 3l gaolt}h, 2y o9t
o ]_1,:_% 3}, q._/‘:gq z‘ﬂ-z_\.x = 7]2%40]
9] HlolE] Al e g &2 A=t ddd
of M=, JAA FEo] £ AFEER A7
H A5l g 22 A EE AR oasta a4
dhedl dE s Ae Ao Yepdoh(iHAl 5,
2023; Newman & Scholl, 2012). 53] Z}8 w}e] 7
T OFE dlolH 9] ol Ba FRE thdaliA o
Ao A2t 2 ol& fZst] Aal F7H
ket et ma} ol thet Fwek Aol 4
L8.38HEpp & Bull, 2015).

2, AN AR olelgT FeAeE BT
ata o2 dPA+= grEAte] oy AlA4g &
3} 7= SHA e Y el = 7{‘: -
AL e - e oo R ot A1t
gt A4gst @dE gn BN
2019), 528 wtol] g sted(FAF 5, 2022) 2t
w7} EFoll A83t= e Sk T3 o]
B A3k B2 dloly A g 33 g
o slo] 5 =7 9Es 6}‘31 ol A5
24 AFEPE oo 5 3l Wapel B 5 9
Thm HolAw, A4 28 BT Sl ofuid
= AR D71 oEsith obzel vlolE Al
Z¥gk a9 QA s gt &Y kel mE
ol FAE A WstE Yol de =E

g&

i)
ol
ol
X,

—Ll S DA [ 1= -

r l

oleg BAILIN e weh B AT E Hole A
32 73 97 Aol 43H02 Edsel &
SAE 471 Tk 4 9l vlelE Az 7]

Al dlole & 2t ghsgoll A Eote] Feb At
g5 7123 A3 97 583 Py A4
of w g Jegg nA A Flatuat ik

7

=

¢}

g T2 AL kel stk o AR
94

al

1. A7 &0ix}

It stgellA dlolH Alzste] Zits doprr]
fste] A SaEA AX G 25Sn AeIA
30 Sl St Ak 618 (E A 317, o } ‘ﬂ)e o
ALoi ATFE APt AFH 2

F 6 o® o] FojA gl
A %01 7l et ohae sk isith Ulﬂ WE‘:
fo 2 dlole o #dE 2% 342 i
7t Bl A 4~54 FEo] g o] A ?—%‘G
A RS AT Al FAd At A g
< AFHE Fot] AR dLEET} 7hest
g A2 #A ZJr*Ur PPT A%t lﬂ 1

tlo
=
o>

1ol = =75t Y= % 4 1 °|¢ ﬂﬂ 9
8 A3l Ap71gkste] olafshe A

9. A7AE o Aol7h xe
o] {,:ggg] Nx%oﬂ e Hk=
ﬂa% s .on
oC’H 7H

P
mizl
E
>
b
1R
ol
i@ ru\

Aeel ez Ao

2. 7 M) ¥ &8 Z2OY
& AT HlolE At 7]uke 33t o =
2a98E /et e Aot & € I
o7 Al A o] MetE dAeta ste Aolth
ol falA A1 S Het B AFHF w
Aol A AT8EaL %15 dlel® ]7—1L§’r el g
A —rﬁﬁo} FAE9 FF Hots Ad &
o dol & er tgA ee] dedad watr
dAstith ol F HolH Alzstel &
doto] w } A 7ol AaL tskdel A HloE

Al 2E B AE7h 191 B A S HpAke
FE FASet dA w24 10d A At
Azk A el & 5 de FAS FHEA
o a3 Ayl 288 g sl ZRads
AEstsich. 2238 g & Ao dvA

il il
9o FetdA S $odsle 300 Za A}
Fodsigion, Fateel 23 898 Fal gaAts



AT A7

o1 X 02

} LY R EED
02 : AHF AT BT 5 24, B BANAE 214}
oI} A %

=
T,
=
ol
-

o oo

24 R

o HF NE AR B, Aetas A
1919 A9 AES ‘%%9}0131 A7
1o g AFH w& 27} 191907
A HES I olE B F 2R

O K1 to ol wj
SoE 2

|y
2
N,
N
ofN
K
f
(W
o ¥
mlo
tot
o
ol
iﬁ

ox,
>
>
é
=
44
L
—t
2
>
rr
m
ox
o
jus)

]H]—zﬂ- J%q}- ks Ei_j_aﬂ_gl A=
3171 o203, o190 242 42 BT 5
FA FANZE HAAE T ‘:]'.
QA Tz A g UM, NdE ug =
il%"ﬂ i g5k vlolE A4 =70 HER
(Tableau)©l] 3t AP w &S ZdPetic) HlEZE
AT S B dHolH 4 Aol &iste
dlolH AlZks} =72 ofe]E 3d glo] theFet 1
s T 5 o ARt Adetd Fu
Al 2 Qo] FE L 9l ZrIao|th
FH 2= A 7IdANM = dolg] B4 &8sl
o] 1 &= AWM % guE Ao 7
dtt HEZE Adste 715l wet g HAd
o] EAste Hl & AFellMe 7P AME FRE
AFE-EE 5= 9l HE 2 ¥ E3(Tableau Public)S A

0::

o 2 Tt oo dmorlf
ne,
N N oX

vy

>~ _4
>,
_>.i

>~
f
ot
}L

>~
>,
i
%

i

o
ko

ofr

&

>~

el

©

> o
~L—°|~

ST HBRE QYA Folt 4, BiE
s}el, PDF 5 THFE 409 $A1E AgAA 8D
oA AZNE Aol B & 5 A ohughek

3. AN EF

1) I}8t EbR SE A}

2 APIA BEF A BT 5 AAAE A

A<zt A 71(1994)7F 7] TSPS (Test of Science
Process Skill) AAAE AFESF T AAA = 71%
g g ddste #E, B/, 34, o7, FE

r°l
S
m
:
fon
Iy
|H
Hu
[
i
=
m,_
Ir0|I
X
N
[
Ho
N
-—

3tef 571
95 a0 A e
H S A8 AT A Fojxiel A
ol LS VAN LA e G o
g} AAle] T AES B

do Q¥ EHE AT oH @ YR g
& Bems AF WAL 1909 AR} A 2043}
Vel Bl 29, Htask A7 AR 19

o 9Ae wadela AYSA. BE FGFE 47
q

Aoz ol 9lon, e AHS 14
eFE 0oz APl F 309 WHoR HFE
Fofaieh. A &gl gk Cronbach’s af] k-
0.887°] ck

2) Ho|X ZHsHZ ZAL

SS9 FolAQ A AH S AAletr] et
of S SR 2001)2] ZHH e EAEA
g A4 A A1)y E ERE F-L9(2008)2] A
ToM 283 HAAE AHgEGTE AR = it
A Ata, vjaE - =24 Al E71E e, A4
Ata7ls - 71 oldl B & o] 47HA] é‘H’%
ez dH] e 7 g sEe| F
Erfz}gi TAE o] gtk B dAerMe 7&4}]%

g 2097} o] e] FRwAL 2913 I HESHA
Uﬂl 29 82 HolH A 4EE 289 & AT
[eho]l StA A sle] Shaiel Al A-gatgict AARA
54
C

mlo

N

A YAE HEZ o] FojH oM, A &l
7 0.918°]t}

o rr o>' IO

+ Cronbach’s 2]

¢

4. A2 2| ¥ 2o

= 01%1011*1 7H 6}3 243 T2 awlo] SYS
Z
2

ARV P
E—ﬂ.ﬂr ;é}'/]zi ‘_Zﬂoﬂﬁ‘?ﬂ 7—]/\]— AN ]-5— 1, EHij.LZﬂ]?_]_
57 T2 RS 2430 LYo BAAY

o} FolA AF EA0E p<013} p<001 $F71A]
BREA AAel B0 Eeux] g BB
o fgt HEo 2 WS 83 A4 BAL 1)

2 olfo] How, AF
o vlg) o A Ws}
Hes AASITh
‘Z2afP &

ox UXL
rlo
my y wo

Ei‘il

_?\_l,
91_5
o
i
[o
=
ox
o
fl
N,
ol

2
ot
o
=
oo
rlo
=3
SN
ok
i
w
M
g
20,

;
it
¢

o

-



22 ESWTIS H43H H[13, pp. 18~34 (2024)

$ %7 R, GEAG RIS A Hel B, SAEE dASF PUE wERS B3] 4
B2 e ST APRY B ARAAL N ol WA ED AP e NS B
S9 $YE R0 & ] Ao BEAAT.  Sn T A E 22 B 5 QS R A
A3k el the ShiE shel GYEel 47 A
. 917 Zn 2oel 252 5 J=F e
o)

= A7Ate & A S HeolH e
1. HIO|E{ AlZtstof 7|utst T}pet Bk ﬁ 2 Al (Data Litcfracy)Oﬂ 1’446& olelE F2shA A
Tm a3 A4 Gus A 94 A G Bl A
= =18 hE M5B e £ 95T wadkan T2ad

£ Q7oA R ZeaRe 2594 A g 2o e e aet o
A 37K gaellM dEd & J=s AEEAT. = 1A A= SIS0 A) dlo|El gk Bojelx] 7
Som AetA) SR Ao 13 B AH oL e wome semos el A
qoz 2/fsta HeolHE ag2oz Helsle A

AmuAkse] soptH $9= A

sg 5 TN E A s}l o] 1A ]
Q1o 44 2 EeaA] A e T eo] 12 o thete] SAECAA ARttt o A 5

[e2

ol
8

o Ak 7] Hole $RE Helska, Wl A1)

Table 2. The composition and main contents of science learning using data visualization
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Fig. 1. Graph of fine dust data line chart using the Tableau program
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