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ABSTRACT. This study analyzed the characteristics of infographics created by preservice elementary teachers in courses on
science inquiry. Sixty-five first year students from a liberal arts course, “Chemistry in Daily Life” at a national university of
education in the metropolitan area were selected. The students conducted science inquiries on six topics in the course, and the
infographics they created on those topics were collected and analyzed by type, role, and construction level. The results showed
that the most common types of infographics were “comparative analysis infographics” and “complex infographics” regardless
of the science inquiry topics. Specifically, in the “complex infographics”, “comparative analytic infographics” was most often
mixed with other types, and the mix varied somewhat by the science inquiry topics. In the roles of infographics, “complex” was
the most common across all science inquiry topics, followed by “explanation of concept”, “presentation of inquiry results”, and
“guidance of inquiry process”, though the order varied by science inquiry topics. “Motivation”, “further application”, and “exam-
ple” did not appear. In construction level of infographics, “newly organized” was the most common across all science inquiry top-
ics, followed by “completely reorganized” and “partially modified”. There were some differences in the frequency distribution of
types by role of infographics. The frequency distribution of construction levels by role or type of infographics showed that
regardless of role or type of infographics, “newly organized” was the most common, “completely reorganized” was the second
most common, and “partially modified” was very rare. Based on these findings, some implications for the teaching of infograph-
ics in preservice teacher education were discussed.
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Table 1. Lesson contents by science inquiry topics
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Science inquiry topic

Exploratory experiments

Theory lessons

- Exploring the color change of indicators by pH values

- Definitions of acid and base

1. Natural indicator - Exploring the acid and base strength of different aqueous solutions - Acid and base strength
- Making colored noodles - Indicator
- Dyeing with safflower - Principle of color
2. Natural Dye - Dyeing with sappanwood - Various methods of natural dye

- Comparing the changes in sweet potatoes with different heating methods

3. Science of

microwave SRR
air in microwave oven

- Observing the changes of soap in microwave oven
- Comparing the changes in rubber balloons filled with different liquids and

- Polarity and bonding of water
- Principle of microwave

- Identifying materials around us that are affected by microwaves

- Observing the changes when a spoon or a water drop is placed on dry ice
- Inferring the identity of white smoke around dry ice
4. Science of dry ice - Observing the changes in the soap film at the opening of a beaker after

placing dry ice in a beaker with water

- Measuring the increase in volume of dry ice as it changes into a gaseous state

- Change in states of matter

- Phase equilibrium of water and
carbon dioxide

- Characteristics of dry ice

- Observing the changes of eggshell in water
5. Science of egg

- Observing the changes in eggshell as an egg is heated
- Exploring the factors that affect the shape of a hard-boiled egg

- Structure of an egg
- Molecular motion by the state of matter
- Molecular kinetic theory and laws of gases

6. Oxidation and

reduction of metal ~ hydrochloric acid

- Comparing the reactivity of 4 metals (Zn, Mg, Fe, Cu) with

- Definitions of element, atom, and ion
- Periodic table of the elements

- Reactivity of metals

- Oxidation and reduction of metals

Journal of the Korean Chemical Society
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Table 2. Framework of analysis

Category Subcategory Operational definition
Photograph Images taken with a camera of natural phenomena, real objects, and inquiry process
. . Picture Pictorial representations of dots, lines, faces, and colors
General illustration .
Graph and table Images of data represented in graphs or tables
Complex Combinations of two or more photographs, pictures, graphs, and tables
Statistical Type of representation using charts or graphs based on various statistical data
Mapped Type of representation using maps of a specific country or region to provide information
Processual Type represented by the order in which work is done to make it easier to understand the
process of work
Timelined Type of chronological representation of the history or development of a particular topic
Comparative analytic Type of representation comparing and analyzing two or more contrasting contents
Type Storytelling Type of storytelling representation of an event or topic
Highlighted Type of representation emphasizing important contents by zooming in or highlighting it
Structural Type of an intuitive representation of the basic structure of an object
Concept mapped Type schematized by connecting child concepts around a parent concept
. [llustrated Type represented by an anthropomorphic or characterized simplified illustration

Infographic Complex A mix of two or more types
Motivation Role of stimulating curiosity and interest about learning contents
Guidance of inquiry process Role of guiding inquiry materials, methods, and processes
Presentation of inquiry results Role of presenting the results of an inquiry

Role  Explanation of concept Role of explaining concepts related to learning contents
Further application Role of presenting in-depth contents of learning contents
Example Role of presenting examples of learning contents
Complex A mix of two or more types
Partially modified Infographics created by partially modifying existing infographics
gggslgzl- Completely reorganized Infographics created by completely reorganizing existing infographics

Newly organized Newly created infographics that didn’t exist before

2024, Vol. 68, No. 5
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Figure 2. Examples of infographics.
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Table 3. Frequency distribution for types of infographics by science inquiry topics

1. Natural 2. Natural 3. Science of 4. Science of 5. Science 6. Oxidation and

indicator Dye microwave dry ice of egg reduction of metal Total
Statistical - - - - - - -
Mapped - - - - - - -
Processual 13(15.1) 8(10.3) 2(2.3) 2(2.7) 9(9.5) 2(3.3) 36(7.5)
Timelined - - 1(1.1) - - - 1(0.2)
Comparative analytic ~ 47(54.7) 27(34.6) 35(39.8) 42(56.8) 31(32.6) 36(60.0) 218(45.3)
Storytelling - - - 1(1.4) - - 1(0.2)
Highlighted - - - 4(5.4) 1(1.1) - 5(1.0)
Structural - - 33.4) - 15(15.8) 5(8.3) 23(4.8)
Concept mapped 2(2.3) 2(2.6) - - - - 4(0.8)
Ilustrated - - - 1(1.4) 1(1.1) - 2(0.4)
Complex 24(27.9) 41(52.6) 47(53.4) 24(32.4) 38(40.0) 17(28.3) 191(38.7)

Total 86(100.0) 78(100.0) 88(100.0) 74(100.0) 95(100.0) 60(100.0) 481(100.0)
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Table 4. Frequency distribution for roles of infographics by science inquiry topics

1. Natural 2.Natural 3. Science of 4. Science of 5. Science of 6. Oxidatipn
indicator Dye microwave dry ice egg and reduction Total
of metal
Motivation - - - - - - -
Guidance of inquiry process 12(14.0) 14(17.9) - - 4(4.2) 1(1.7) 31(6.4)
Presentation of inquiry results 14(16.3) 4(5.1) 12(13.6) 16(21.6) 15(15.8) 2(3.3) 63(13.1)
Explanation of concept 18(20.9) 24(30.8) 27(30.7) 14(18.9) 25(26.3) 22(36.7) 130(27.0)
Further application - - - - - - -
Example - - - - - - -
Complex 42(48.8) 36(46.2) 49(55.7) 44(59.5) 51(53.7) 35(58.3) 257(53.4)
Total 86(100.0) 78(100.0) 88(100.0) 74(100.0) 95(100.0) 60(100.0) 481(100.0)
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Table 5. Frequency distribution for construction levels of infographics by science inquiry topics

1'. Natural 2.Natural 3. $cience of 4. Scier}ce of 5. Science 6. Ox.idation and Total
indicator Dye microwave dry ice of egg reduction of metal
Partially modified - - 2(2.3) 5(6.8) 5(5.3) 4(6.7) 16(3.3)
Completely reorganized ~ 35(40.7) 25(32.1) 27(30.7) 16(21.6) 19(20.0) 18(30.0) 140(29.1)
Newly organized 51(59.3) 53(67.9) 59(67.0) 53(71.6) 71(74.7) 38(63.3) 325(67.6)
Total 86(100.0) 78(100.0) 88(100.0) 74(100.0) 95(100.0) 60(100.0) 481(100.0)
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Table 7. Frequency distribution for construction levels by roles of infographics
Partially modified Completely reorganized Newly organized Total

Motivation - - - -
Guidance of inquiry process - 8(25.8) 23(74.2) 31(100.0)
Presentation of inquiry results - 11(17.5) 52(82.5) 63(100.0)
Explanation of concept 14(10.8) 53(40.8) 63(48.5) 130(100.0)
Further application - - - -
Example - - - -
Complex 2(0.8) 68(26.5) 187(72.8) 257(100.0)

Total 16(3.3) 140(29.1) 325(67.6) 481(100.0)
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Table 8. Frequency distribution for construction levels by types of infographics

Partially modified Completely reorganized Newly organized Total
Statistical - - - -
Mapped - - - -

Processual - 8(22.2) 28(77.8) 36(100.0)

Timelined - - 1(100.0) 1(100.0)

Comparative analytic 2(0.9) 58(26.6) 158(72.5) 218(100.0)

Storytelling - 1(100.0) - 1(100.0)

Highlighted - - 5(100.0) 5(100.0)

Structural 3(13.0) 10(43.5) 10(43.5) 23(100.0)

Concept mapped - - 4(100.0) 4(100.0)

Tlustrated - - 2(100.000) 2(100.0)

Complex 11(5.8) 63(33.0) 117(61.3) 191(100.0)

Total 16(3.3) 140(29.1) 325(67.6) 481(100.0)
o i g 25 dlR|aatEo] shaet g4l AEzIHIYS WEE IS Tl of I ANA 845=
= 24 T, I 2 a2, 2EY 2 5 ol A4, o)A AbaL, BlghA] AR, FHA AR v
of thet YA42 Azt B E Aolqleh & sid 25 o A7, TA A, 288, S0 Bl 5o ohgdt I
MRAMES BAY AEIHYS AY WEV BT ] o] F4E 5 YUEOTTED B AT wEY] @
zo dat Fau} BA U BY 128 A AT 5 2RI E9 o wabe Az whEr) S
Hol} 42 S & o ol BB 754l 9t B AEA O] FAE 5 ATk ol Mol Be 25 o
HlaAbEo] B3 B R4, Az e 43 L 49
AE Y M 3 BAglo] Aale] Thet B ok HES B AR
¢ AzaHYe A WEAY FL FHHolY & 4
of Aol Mt WS 151Y Sl Bt BT ek AU 25 Ul mAES A 1Y wE7] S
T AR A A o] AT WS BT Wg hal W L obH FES WA Qo oS AMH] 9
EQEagge] B4 93, 9%, TH +F SUIH AL 25 olulmAk mgapYel A Ale] Bt BT o)
Btk MERY A3 AXIHT G B & UHES ER ARH AZ Y WEY] ALL A
T FAISH BAYle] WA EAG I B el v AMOm Hgshi WorS mAstel 2§ Bast ot
w7 yolth 53 B o) Ak Hm-EHY 0| e o|2 913 o] Ao] AW 8314 2eP 4 ek
K33 £G4 457 i Roldon, EFE G B B ol A 2 25 oulwAtEe] B4 23} g
o} §h Aol mtet ks Aol 7k Qeiek QXYY o A L AE Y] G} o SHo|H 7|29 A=
ol M= He ot gt FA A EHEE o] 7 Wk JH S dF FASAY AW st lens, =
o agSoms vig AW, A AAP, A s dHaAbEe] o] SHoAE 2 xS vt
AW =o = getort, 3st gt FA| o whet &A= T =5 dHsts WS 2T dart Qo ol AT
& gR 7R AdskEE, AlE YERYA ero®, A4l o) et gt ok WS vig e =
Gtk AExIHY A oAM= BE I HF S e EIH T Y] F2 AU FA] 2 AFEE HolF
Ao A A= F-470] 7HE wRkem, At o = AW T 7F A Y] ALY AAR BN 85 REE
AT, AR e o= W Qg o] g s, alEsfioF sh= Abgtel didt HHEE AlSsto
whel -3 & Mg 27F tha 2po| 7} ISt A& 501, & 2t Sk 59 Weto] F-8& 4 Stk B3 75t
T P Aol A= ZRAAF ] P wekaL, H g FAIe TAglo] HA-BAY, 2P, LRAA
TFAT AAP Ao A= Bl a2 A F o] TR gteH, B T 54 39 Il "FEo| yEhteng,
g AR oAM= w5l 7MY Wit A = 1A A Heke A S A o= uletsto] 54 {3
of thgk &4 Ao A= Qlaz el g gtolut fof AFEo] dxafus e Prs AEshs Wk

Aglol ‘Mz -7 0] 7Hd WRkaL, A Aol = W LS F g7k ok

A2 gkon, ‘AR =48 o A ik ClEo] A 714 e g fEoly o] E3tE

Journal of the Korean Chemical Society



25 oul @A} 3} B 2 A4 BE Qs o) B4 24 257

Moo
Ol o
o

ol g,g

%2,

rd

L

flo

ol

ol

i

1o

ro,

m

i
LI i
J
, ot
&
o 2
o
4ot
o
1>
N
m (-
oo
i

JeF. el shuel Qe kol U5 e u
bR 49, 48 A2l Sl Bl 9} A 4o] ¥
AR 088 1 ARE ofssts § ojelge
U 2ol A $elE gick. o ATA L st
e o of E3E A H O] oFS HAElz] orglona
7o) 93o|i} o] Haguloa m o] 1)
EAE =95 oYk agelE Bska, 8
CQEINGE BE G YT B YRS EHt
FES ook dhm, ALg Al kel Ane)
3};” A5 WL obs ° @7} gl o
w3k Qo) L3hEl AR okt AL
el Seolu il ;ak 2|4 o] By
o gobui W A77t Wasiet,
9% o] of ko] ue} 8514 BT 4 U 2
Za9 99 fgol thE HeAE HAT 5 Uk 5
EEE SRS LE PSR P B R E R R
GRAT AA AL A G o], A A
Aol i A G0} L2 o] v A ol et
weh ol QLI o et Qx| G Abo]
o THAo] o1& THeAS AARRHE. whebA] Qe
o 3ol wpet ABAQ ALY §YS E o HF
ol AA 0% st il Aasich oS &
o] AAT-0] il A B/ ok g ul 4] 2
AT 0% o ot Pl ool e 93k
qlek. upeba] o] Sjgu} P HgS 3
ou|mAbEo] of W QIEIH §3
Bz} ek w3k T a7 ol
e OAU o3k E ghE ol )
AsHs ol B Qe ghE 9l
S % BaF W ETS e gu

g ;O

Oy

SN o o e

2%

oo%_?LHJ b ot

2

i o2 XN ok 4r O o i
ru>4 J

N

o 2 o Mo g

o ox :?‘:’ i

f”

rg
y;

J

3:0
B
te oft > ;

g M
ool
m°1‘
ol g
o
e o

ot
o
=)
Iyl
fr
N
3
M

ol
X

Kl
o
st
o

LI

7] “”°

N
1= o
1o K on
= e

RO}

1o
09 il o
i L

flr
o
ok
off
o,
fol
L
i
Lo,
N
S
1
_c‘>ll‘
r
i,
il
UL
fo
—O;L
b
2
ot
_(?L

J
=2

3
ig
N @
o, ML
3
pﬁ
[
L
)
IS
12
et
ofx
)
0%
N
ok
2
ek
2,

l

é
_‘m
O

:.é
e
5

o,

] '|°
=
>1>
s
4
TN fr
o

2,

%

o G S
%o
)

N
()
lo
o M
15|
I
£
i<}
lo
ot rE
oflh
i)
I8
pay
flo
-0
e
[
o &
=)
N -

)
_ai‘{[‘r
:V”.:i_liémln

A=)
ox
or
B3
o
o,
ofd r
K
)
fiu

1=
58S Eoltd Aa
il

I

N

)

e
N

e e

@18 &7
o et o
filo
QL
fr ro 4y
AN

o M
=
£ o
2
o
rix

m {
op
ol
2
]

ot
2
=
u
Mo
r ]

=
[

tlo
F-OlL' rﬂ
gyl
mils
%0
5
1
o
o
Am o
ro
)
K1
N
i<}
ko
_C\)ll‘
o

o
v}
o
|o
st
A
o
R ox
41 rlo

2024, Vol. 68, No. 5

Alehs oh2 Bot g FAS Ao 3 U A7
gast B8 A4 ALE Fo) 25 ularEe]
Eae 8 BEL B39 BYS AFHOR HAY 2
A% 9lek. o] AT WS 181 S-S Ao
2 ARYorR, ofFol mTheti 2-45hdl B4, %
5 AN, F5 AU EA L A B SOR AT of
4 stste] AT thAel WE Aol F Aunt Aw
4 a3}

Acknowledgments. ©] ¥1G1= 20249 = AW S5t
T B A ol $HE L

10.
11.

12.
13.
14.

15.

16.

17.
18.

19.

=

REFERENCES

. Ha, J.; Min, J. Journal of Korean Society of Basic Design

& Art 2011, 12, 591.

. Smiciklas, M. The Power of Infographics: Using Pictures

to Communicate and Connect with Your Audiences; Que
Publishing: Indianapolis, U.S.A., 2012.

. Dehghani, M.; Mohammadhasani, N.; Hoseinzade Gha-

levandi, M.; Azimi, E. Interactive Learning Environments
2023, 31, 185.

. Dunlap, J. C.; Lowenthal, P. R. Journal of Visual Literacy

2016, 35, 42.

. Gallagher, S. E.; O’Dulain, M.; O’Mahony, N.; Kehoe,

C., McCarthy, F.; Morgan, G. Journal of Educational
Media International 2017, 54, 129.

. Kothari, D.; Hall, A. O.; Castafieda, C. A.; McNeil, A. J.

Journal of Chemical Education 2019, 96, 2524.

. Provvidenza, C. F.; Hartman, L. R.; Carmichael, J.; Reed,

N. Journal of Visual Communication in Medicine 2019,
42, 102.

. Baek, S.; Lim, H. Biology Education 2022, 50, 557.
. Jung, H.; Lim, H. Journal of Korean Elementary Science

Education Society 2018, 37, 80.

Min, E. Journal of Digital Design 2014, 14, 407.

Ko, M.; Shin, D. Journal of Korean Elementary Science
Education Society 2023, 42, 93.

Noh, S.; Son, J. Journal of The Korean Association for
Science Education 2014, 34, 359.

Noh, S.; Yang, S.; Kim, Y. Journal of Science Education
2017, 41, 462.

Hwang, J.; Kang, H.; Yoo, J. Journal of Korean Elemen-
tary Science Education Society 2023, 42, 260.

Moon, Y. Development and Application of Infographics
Learning Materials for Science Education. Ph. D. Thesis,
Jeju National University, Jeju, Korea, 2015.

Son, J.; Kim, H. Korean Journal of Contemporary Edu-
cation 2016, 28, 235.

Bhat, S. A.; Alyahya, S. I[EEE Access 2024, 12, 1633.
Blackburn, R. A. R. Journal of Chemical Education 2019,
96, 1510.

Hyun, H.; Noh, A.; Lee, S.; Choi, H. Brain, Digital, &



Learning 2022, 12, 253.

. Jeong, J.; Kim, Y. Journal of The Korean Association for
Science Education 2016, 36, 279.

. Jeong, K.; Kang, H. Journal of Korean Elementary Science
Education 2021, 40, 253.

. Kim, B.; Shin, A. The Study of Elementary Education 2022,
26, 1.

. Lee, B.; Kang, Y.; Kang, K. New Physics: Sae Mulli 2017,
67, 169.

. Lee, H.; Lim, H. Journal of The Korean Association for
Science Education 2019, 39, 625.

. Noh, S.; Son, J. Journal of The Korean Association for
Science Education 2015, 35, 477.

. Shin, J. Journal of Korean Association for Learner-centered

Curriculum and Instruction 2023, 23, 263.

. Suleyman, E. Y.; Rabia, M. Y.; Sinan, B. Journal of Com-

puting in Higher Education 2019, 31, 495.

. Kang, H.; Lee, J.; Noh, T. Journal of Korea Association

Science Education 2008, 28, 471.

. Kim, H. Journal of the Korean Association for Science

Education 2022, 42, 429.

. Moon, Y.; Kang, D. Journal of Science Education 2015,

39, 151.

. Lee, J.; Kang, H. Journal of The Korean Association for

Science Education 2023, 43, 73.

. Davidson, R. The Science Teacher 2014, 81, 34.
. Matrix, S.; Hodson, J. Journal of Pedagogic Development

2014, 4, 17.

Journal of the Korean Chemical Society



