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The Effect of Physics Instruction Using Infographics Based on Visual Thinking in High School
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Received 26 May 2015 In this study, we tried to find the effects of carrying out infographics instruction based on visual thinking

. . : with the infographics materials presented in physics textbooks targeting specialized vocational high school
Received in revised form . . .
16 June 2015 students. Thus, 60 students were divided into the experimental group and the control group, the
Accepted 17 June 2015 exper.imental. group haq 25 clas;es composed. of ‘infographics concept formation, infographics under-
standing activity, and infographics configuration activity', on the other hand, the control group were
instructed by lecture-type class. The results of this study are as follows: First, features of the infographics
created by the students include changes in types of presentation from ‘simple arrangement’ to ‘simple
reconfiguration’ and from ‘illustration’ to ‘comparative analysis’, which were made by the visual thinking
Keywords: of the students activated in accordance with the increase of their configuration times. Second, instruction
1r}f0graph.1cs., by using infographics, visual thinking significantly improved in the level of understanding, visibility,
visual thinking, ) usability, and communicability. Third, after instruction using infographics, the mean score of the
sp}fimalhzed vocational high experimental group’s achievement significantly improved. Fourth, there was a significant improvement
S¢ho0%, | . in the area of ‘normality of scientist, attitude on scientific inquiry, and scientific attitude’ in the test
academic achievement, . . . . . . .
attitudes toward science of attitudes toward science. From the analysis results, we could conclude that instruction using infographics
enhance students’ understanding of scientific concepts and communication capability by improving visual
thinking abilities, which have a positive impact on academic achievement and attitudes toward science.
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Table 1. Courses of Physics Instruction using Infographics

Table 2. Classification of configuration
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Table 3. Questionnaire frame of recognition on instruction
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Figure 3. Example of a simple re-configuration (2™ configuration)

Table 4. Distribution ratio of the configuration classification
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Figure 6. Understanding score of infographics of the questionnaire (Pre vs. Post)

Table 5. Changes in the description score of infographics
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Table 8. The Results of satisfaction and effect of instruction
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Table 11. Changes of attitudes toward science

A AE [
BEUA B9 wEEA P

o
I |

W}l AL 054 280 068 -0.63 0266

Tpetol| gt

ol 24 322 050 258 056 -6.65  0.000%*
Fsto] gk
R 325 051 246 0.60  -7.83  0.000%*
ko] AJ5lA o] 268 049 346 049 882  0.000%*
wakAke] WAl 293 043 319 055 295  0.004**
s Eo] BE 272 046 364 060 944  0.000%*
T5HA gwo] -8 281 045 355 055  8.02  0.000%*

**p<.01

£ 22 olulaieh. e B 9417], B2t e el 2]
9o AR P UE BN ofdla, 5 o BAE 95

Q57 Basi
o, Bet g wsl Az

Aedicto] BehA eiteof Qlo] dhAQl 548t st S
I FAT A5 dolEy] e FAIET] A B4 AARE A
sfate] Abs1 ofu] el Aslai folnze %ol
(Table 10).

4% Zmie] bt A Tek B AR Ak 2k 1K)
F GOl 1%004 Y T} SlolE QoI Fske] Al oful,
spede] iy, Tt el e, 3k o] 42 47) elolg]
ehTable 11). o5 % whoke] At3l2] ofnli= BAIek 4T
AV A WOl ol Aol BolomE APPTe) A
AFFS] frelulgh Wb il Eelel el AET 4+ gl
a2)aL 38E 9] S-S WerE QIIARE 2s]e et digt
A2 Tt FmlE TS B SolAltk ofe AR AR AL Alolo]
25FRA] oF 55=9] 7]7ho] Qlof Bt Bh5o] of#Fo® <Qls A7t
s Ay} Fuj=A] o] "ojrl Zlor siAd 4 gtk

483



Noh & Son

v. 22 % HA

B QAT Zel 1 mabd AR} B4 welel] AN QL)
ARES B3t} SYEY A2 ATE FAATIE 292 A

[‘

=32 =20

SHaL, SpgEe] A QEINNS LT B Bl ek 4
G Qe B £ AE Pohugitk ol 93] S4%
TESL S 1205 212} 609 AT FANTHOR Lheg)
th ARGl LTI TG 40k g, At Ak
ol et QARAL HAE, YoHE B G AAsc 19
51 SAElE Qbel 3olAl oS Aask, Aol HHE
of T1A] e PALS, ARl AHE AAE ARt & a7
2 B3 et 2o AUE 9 4 gtk

WA, SPASo] AR AT B 7Y 550E FR
=t HjAolA B ATHOR, dBAEPo)H waEaGoR

E % X*u LR €] la" ol HH%
:—4 2EF Qlxaejgo] 22; oA o
o|FE uigho & okt A RE Fasle] vl
*u Qlazefgo] A2E] lct
=7, g;g_aM g o QI A7 Al of3||w, 1A
OM Pt 53] lz1EjHo] AlFshe
olaf= HAlIA SEL 25F

FE3h= 590 %Aﬂ—r 5% FES BITE ESF IE ﬂ%ﬁ#
S Azksle el 7N G, AR AP 4-84S QX|EHs -84,
Jm3) 2 ,\l“ /\EA—IO] AR % 9_1\— gHm ske

el gt ol T} giAl=
e, I EE 283t o] Jgolsl, FE 55 ol At

chtA, QLT B8 4] F AR Hls) Agzse] 57
= B3 @47} SolulshA il S5 S4ek wEst SIS
Y W A0 SIS e el X2 AnE B
HEAA STtES She e HHE Pl £851cH S Rl
o,

o S, THeHA B Al ToAe] Hea, ek gl
B, Thoby dme] 48 delold sk ake] Ylaich

S
Vi e A AR SRS RIS AF

% AZ}A AR S2lo] Elo] HeebA HuE XSl BT, ol
P Bl slepe SR ol e 2 5 3
o} 3 AE 1 B 5l ool wEs el chek Aotk
seoh Aol 48 S SRl W BHEE o 4 ok o

484

QUETN B 491 31 MR, B3 e Bl FPHel G
2 0l 5 918 o 4 9k o)XY S4S 5t SIS ty
o g B ae] ofg] FYHQ HNE F Foluck SHsk A
Sedol] et A FHofek & 5 ik Y3k o] TS ¢
452101 ShgSo] A0 Holdh 4+ Gl 49 WHOBA QlE
adme B AL uglks AL BT S gt

oI} ol & AT AE B FI AR Yu,
QEINY BE UL YT A2 AL 5L FYAA B8
A o8l kg o] ot SiAEet Bt ejme] TR
Q1 GFL ulAeke Aoleh. TeA Sl that FHHOR ofma
AR} 28 7120l Sh SECIAL, QEaHE BE 2L
Bl 59 ole] AT Adolshel BERAEL F7HIAC T Aol
=3

S A R R
SO SH= clalh A7k Assofof Btk B ehpol 2 A
o SIbA] QLEIA Azt AR Auelut Y FAY, o8l

Uo7 4 gl= FRES 7pT 9irk oleidt ofeie 2 sash] 913
A S AN AT B Aol tiet A welel

Zasiey 227 feixe Eet ehdd AlEke] 4 Al F,
Aste] gt weislol Sl ABSAE Yt Aslo] that
&174Back, 2012; Lee & Kim, 2012; Lee & Kwon, 2013)2] ®3-2
Aol st ok el A ARE sl £ ola B 18
oA st Sl thet A Az o= ”Xﬂ e Ad=
A A YOS A WO 2A QLIS BN
=S NI Zart Qlok W8k FolsHA| G it
JES ASH0R T o] elshest s Sla) Tidker
N of& ] glojoky;, -3}t T ofy lareg] ARk 71

1> o
ol

e B or

1ol ol

> o
>
i
]o
LI -
5
o{n
&

>
g
il

o

2220

2 A 543 et SISt R Ee abAof A4
QT AREE FEte] A2 Aol 7t QlETe)
T oS AASL T EHE dopui sk olE Sish 2
0] SEE AT} BATOR Lhew, A8AEe] Qs
e AR, AETA ol AEdY EE oR 7
A 2574412 41 AAISHIT, BARONE el ol 4
9% HSlgleh T ATk chamt gk A, shyso] TR Q1

R 2
2 SIS Az Ale] Bl ok otk A, clme
8 0@ 3| AL A o, AR, £84, A4
ool gelulshl gl A, A=Y BE Y &
AR HHE Bt 357k fOulshl P WA, B

B AL TFeRke] A, Fhehe] HHR) B, ek Hie

of g G ST ol Uk ot 2 A Auz
2E, ALY B FAS Y AL AT FIL B



The Effect of Physics Instruction Using Infographics Based on Visual Thinking in High School

ol
FAH G WA AS & 5 Yk

R

FAok: Qlsh, A7 A, S4sh mEsh, shliAE, et
A e

References

Arnheim, R. (1969). Visual thinking. Berkeley: University of California Press.

Back, N. (2012). The comparision study on illustrations of elementary science
textbooks in Korea and Japan. Korean Journal of the Japan Education,
16(2), 43-60.

Fraser, B. J. (1981). Test of science related attitudes. Hawthorn, Victoria:
Australia Council for Educational Research.

Hur. M. (1993). Survey on the attitudes toward science and science courses
of primary and second students. Journal of the Korean Association for
Science Education, 13(3), 334-340.

Ko, S. (2013). A syudy on infographic cases of human relations in social
network. (Master’s thesis). Hongik University, Seoul.

Krum, R. (2013). Cool Infographics: Effective communication with data
visualization and design. Indianapolis: John Wiley & Sons, Inc.

Lee, C., & Kwon, C. (2013). Comparison of illustrations of elementary science

textbooks in Korea and Singapore. Journal of the Korean Society of
Earth Science Education, 6(1), 13-19.

Lee, K. (2005). The actual conditions of science education in the vocational
high school and the awareness survey of science teachers. (Master’s
thesis). Korea National University, Seoul.

Lee, M. (2005). A Study on Implications of Visual Thinking in Art Education.
Art education research review, 19(2), 25-46.

Lee, S., & Kim, Y. (2012). Comparative study on illustrations of the korean
science textbooks of education curriculum revised in 2007 and the
american science textbooks. Journal of the Korean Society of Earth
Science Education, 5(1), 68-74.

Lee, P. (2008). A study of students' perceptions about their school, career
and high school science in vocational high school.(Master’s thesis).
Kongju National University, Kongju.

Min. E. (2014). Domestic and International case studies for effective Info-
graphic design in Science digital textbooks. Journal of digital design,
14(1), 407-416.

Noh, S., & Son, J. (2014). An analysis of the infographics features of
visualization materials in section 'information and communication' of
Physcis 1 textbook. Journal of the Korean Association for Science
Education, 34(4), 359-366.

Richard S. W. (2001). Information anxiety 2. Indianapolis: Que.

Son, S. (2014). A Study of potential application of infographics for effective
smart education. (Master’s thesis). Kyunghee University, Seoul.

485





