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ABSTRACT

The purpose of this study is to examine the types of infographics made in science classes and perceptions
of science classes using infographics according to the cognitive styles of middle school students. To this
end, the group Embedded Figures test was conducted on 106 second-year middle school students, and

'.) 21 the field-independent type and 30 the field-dependent type were selected as the study subjects. The
T science class using infographics consisted of a total of 20 classes. The class consisted of an introduction
updates

to infographics and an orientation stage on how to create infographics, infographics understanding
stage to identify infographics materials related to the class topic, and a stage to create infographics

a OPEN ACCESS using a production tool. The students' perception of the class after science class using infographics

Brain, Digital, & Learning was investigated, and the types of infographics produced by the students were analyzed according to
2022, Vol. 12, No. 2, 253-267. the cogpnitive style. The study results are as follows. First, among the types of infographics produced by
https://doi.org/10.31216/BDL.20220017 students, there was no significant relationship between the visual expression type and the cognitive
Received: March 26, 2022 style, but there was a correlation between the construction method and the cognitive style. the field-
Revised: June 07,2022 independent students used simple reconstruction, relocation, and reorganization methods to find and
Accepted: June 07, 2022 apply more information than the field-independent students. Second, there was a difference in the
© 2022. Institute of Brain based Education, perception of science class using infographics according to the cognitive style. In all areas such as the

Korea National University of Education effect of using infographics, difficulties in creating infographics, whether other science subjects were

Thisis an Open Access artide used, activity and interest, etc., the field-independent students perceived more positively about classes
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oGt e CommonsAtrbution N o using infographics than the field-dependent students. Based on this study suggest that science classes

License (htp: creath rmonsorgicenses using infographics should design teaching and learning plans suitable for the field-independent and
nc/A0)) which permits unrestricted nor-commerdial field-dependent students, and that more systematic instruction and guidance are needed, especially for
use, distribution, and reproduction in any medium, effective infographics use classes for students with the field-dependence.
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Introduction
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Materials and Methods

Participants
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Table 1. Construction of participants

Cognitive Style Number of Student
Field-independent type 21
Field-dependent type 30
Middle type 55
Total 106

Application Process of the Science Classes Using Infographics
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J=f=ol| thsl] el g7E 2o el 8l s, 203t olls B, 47T 2T AR S ol
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Class course | Class time |Class topic Contents
arlltclitror(;gz?ngl 1_2 Tnfographics Concepts -Introduction to Infographics and how to make them
inf(f)graphicsg and Production Methods  |-Introduction to infographics making tool
How to measure the size  |-Understanding how Infographics measure the size of the Earth
34 - - - :
of the Earth and the Moon |-Understanding how to measure the size of the moon infographics
Understanding -Understanding the contents of the infographics about the Earth's rotation

. 5-6  |Earth t
Infographics frovemen -Understanding infographics content about Earth's orbit

-Understanding the Moon Phase Change Infographics
-Understanding Solar and Lunar Eclipses Infographics

7-8  |Solar and lunar eclipses

Lesson

S pry 9 Clearing the Lessons -Summary of contents

-Choosing a topic, extracting information, and determining key elements

Infographics 10 |Infographics making plan

making — Deen
11 Infographics making -Make infographics using tools
12-13 Planets that make up the  |-Understanding the content of the planets that make up the solar system infographics
Understanding solar system -Understanding the content of the Solar System Planet Classification Infographics
Infographics . -Understanding the Sun's Surface and Atmospheric Characteristics Infographics
14-15 |The active sun ; L -
-Understanding the content of the solar activity infographics
SLesson 16 Clearing the Lessons -Summary of contents
ummary

-Choosing a topic, extracting information, and determining key elements

Infographics 17 |Infographics making plan

King -design
18 Infographics making -Make infographics using tools
infographics 19 Infographics presentation |-Presentation of the produced infographics, mutual evaluation
presentation and evaluation -Identify and correct misconceptions included in Infographics
Chapter
S oy 20 Chapter Summary -Chapter Summary

Fig. 1. Flowchart of the science classes using infographics

Data Collection and Analysis
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W8 W4 17gof| 25 o] FoF o, EA| 2]2]= SPSS 28022 5131} SPSS AL &= wWAFEA T} H| R4 A
< Shapiro-Wilk 7472 A A5 T
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Types of Infographics Maded by Students

Qla 12y % 0 nhe] 2 & AR o AARS Qlsl g A7 A A7 £ QIE Ul wabA
3 SHEA| & Farsto] A 253 34 dof o] 52 E9l AR E fAlstaL Folof e YAl 1
2 =Qke | 1 AYSHEE SIQUTE EQF A & WAL BT AR AR TS ARgsto] Q1 eful2 At
St M2 S-FHe S shlt. s Eo] Al2teh Q1 12 2-7+= Noh & Son (2014)°] A|ASH AIRF & &
Pt /g HHA 25 e skl A2 3 7382 Table 20 YERY ZXH A =8, =13, BfY 2}
NP, L2EHAY Y, YH2EY, HluEAF o2 Z7SIAL, /g WA ofl wh} Table 33 7 AT, T LM,
e %], e A, Al R), A S = Rkt QI E {32 QIA] Aol wet vl 242
AR

Table 2. Types of infographics based on visual expression (Noh & Son, 2014)

Visual Expression Explain

Map type A method of containing information using the map as the main image

Chart type How to present information using various diagrams

Timeline type A method of displaying the history or development of a specific topic in the form of a timeline

Storytelling type There are no figures or diagrams that stand out, but it is structured as if it were telling a story about a single event
or topic

[llustration type A method of helping the understanding of the content using cute characters or illustrations

Comparative analysis type Communicating information in a way that compares two or more competitors or concepts at opposite points

Table 3. Types of infographics according to the composition medthod (Noh & Son, 2015)

Composition

method Explain Topic
Copy If'you move the infographics that you did during class Content relevant to the topic
Simple list In the'case where there is no topic or content not related to the topic is listed Off-topic or rrelevant content
meaninglessly
Simple layout In the case of listing the contents within one sub-unit according to the topic
Simple In acase where only some external additional information is modified or supplemented
reconstruction in a simple arrangement
In a case where it is organized in a form other than the form presented in the textbook
In the case where the contents related to the subject are extracted and arranged in
Relocation several sub-sections Content relevant to the topic
In the case of reconstructing the contents of a subject outside the scope of the textbook
class
In the case where only some external additional information is modified or
Reconstruction supplemented for relocation

If you organize information including stories or messages

syEe] Q1o A 3t SRSl A QT 1ime] 74 Aol T2 5 <Appendis 1>
<Appendix 2>°1| A|A|5FATE
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Perceptions of Science Classes Using Infographics

AzH Z-g Foh o) tig A2 24157 ffs A2AE AlAstth. A2 4] Lee & Lim
(2019)] Q112 =o] TSt Q14 ZARA|E Zarsto] A2 SHA T Table 4= 1 212l -8 25t o] o
Sk Q1A AR A] E3olth. 4}dof] thgh Q142 QI Teljmof chgt Q1A Sk T, ol el e A4} o]k,
el w it e thlof| A 0] g o 7, A =S4, &

Table 4. Questions about the perception of science classes using infographics

Category Survey content
Perceptions of Infographics Q0. Have you ever heard of or made an infographics before taking a solar system class?
Learning effect Q1. Do you think science classes using Infographics have helped you in your science learning?

Why did you answer that way?
Q2. Is organizing using Infographics more effective than organizing in writing?

Why did you answer that way?
Difficulty in making Infographics Q3. Was it easier to express the scientific concepts you know in infographics than in writing?
Why did you answer that way?
Q4. When creating infographics, was it easier to use the crafting tools than to make it on paper?
Why did you answer that way?
Utilization of other units Q5. Do you want to take classes using Infographics in other units besides ‘Solar System’?
Positiveness Q6. Have you been actively involved in infographics production activities?
Interest Q7. Was the science class using Infographics more interesting than the general science class?
Improvements Please feel free to write down improvements and suggestions in the infographics utilization class.

A A2 £ 0, d=2=ol| et QlAle Aot A2 £ 1911 A2 £ 72 4 F=ol tish 5
A ZAHE A & (Likert Scale) FEHZ TH-- oL TF, ‘ofLTk, ‘Egolot, THTY, mi¢ 28tV = 12513
AT =% IR E AR 2 719 A= Wi ot ey = 14, ofuth =24, ‘EE oo = 34, ARy
£ 44, T 23tk = sH o= Haslsto] 2451 Shapiro-Wilk A1 A4 A} p<0012 B4 2
LS 0| FA] ot o] & 7 ALt o] 9| 2 s = He 540l 7|QIet Ao g v 1A

Results

Types of Infographics Visual Expressions According to Cognitive Styles

Table 5= SPIS 0] AAT QLT EL Q17| FAPER B4 Al B £ WIE 2 ulgolck. %)

i

PANE QT hE A7 BE FF9) 1SS 1309k 27} A% A3k BHE G A4S Fsto] Atk
Fig 25 L2 2 S 4001 R SR A LA 2R R e Tof
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Table 5. Questions about the perception of science classes using infographics

Copy Simple list Simple layout recosnusntrlzll: tion Relocation ~ Reconstruction
The field-independent type  1st 3(15.00) 0(0.00) 4(20.00) 3(15.00) 2 (10.00) 8 (40.00)
2nd 0(0.00) 4 (20.00) 0(0.00) 8(40.00) 3(15.00) 5(25.00)
Total 3(7.50) 4 (10.00) 4(10.00) 11(27.50) 5(12.50) 13 (32.50)
The field-dependent type st 1(3.70) 0(0.00) 2(741) 6(22.22) 10(37.04) 8(29.63)
2nd 0(0.00) 1(3.70) 0(0.00) 14 (51.85) 9(33.33) 3(11.11)
Total 1(1.85) 1(1.85) 2(3.70) 20(37.04) 19(35.19) 11(20.37)
35 3E
L= Aed  cEYy
% N B %o EQROY
3 HagHy \ /
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EEENE
10%

Asa9yy
3%

YAEY
13% ALYy

2%
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(32.50%)2 7 o] AT, BolE Q1) o] shsabe AR A Y(7.04%7 Flofe Yel2E
2 EASRE Y AEY(E5.19%)S F2 ALt AL A5 o7 Pl shsae Tkt R 3 e
A1 O ol 917 el e 22 Pelaed, AxeUYd, vlm AL ALgct %
Z shafe) QETNE A2 4 F AEe|UYP 0 R ol ZHE offt LA ol B e

2 A7b4 59 glo] Late] 7|53 A9 5] B3 §90] glof Axejgago R Baugl] uf
ook, webA =T QIR FAl9 ShaAe FOJE UA| A9 sheAtE et P4l oz Qlx g
2 A2l o =24 o] AL FAA AILLE @5k H WA g2 Hol AEglea & 4= Asit

AR FA} 3 o] A2kt Q2o o) Azt 23 {EHe] PAIE Lobdr] s wxd S st
WAHZ A3} Table 6014 HERS 2™ HAF 7228 p=0.076 22 F2I5HA] GO B2 QIA| Aot QI
i AlZF EE s Aol gle= & 4 AT
Table 6. Correlation between cognitive styles and types of infographics visual expressions

Copy  Simple list Simple Simple Relocation Reconstruction — Total © P

layout  reconstruction
The field-independent type  0(7.50)  4(10.00) 4 (10.00) 11(27.50)  5(12.50) 13(32.50)  40(100) 9.749  0.076
The field-dependenttype  1(1.85)  1(1.85) 2(3.70) 20(37.04) 19(3519)  11(2037)  54(100)
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Tl 72 Y] A4S 2L o] e AT 4 9 R W Rl 2
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Flg. 3 JiﬁZLEH*iJ. %o ot} —’F?joﬂ/\i AA] %”\'Hﬂi Alare 2 g A 7 HleE 2T

2 tehd Zol}
Tallale 7. Frequency and ratio of types of infographics composition methods according to cognitive
styles
. Storytelling  Illustration Comparative
Maptype  Charttype Timeline type b — e — Total
The field-ndependent type 15t 0(0.00)  0(0.00)  4(2000) 10(50.00)  2(10.00)  4(20.00)  20(100)
2nd 0(0.00)  0(0.00) 8(4000)  6(30.00)  4(2000)  2(10.00)  20(100)
Total 0(0.00)  0(0.00) 12(30.00) 16(40.00)  6(1500)  6(1500)  40(100)
The field-dependent type st 1(370)  3(11.10) 1348150 9(3333)  1(370)  0(0.00)  27(100)
2nd 1(370)  4(1481) 12(4444)  8(29.63)  2(741)  0(0.00)  27(100)
Total 2(370)  7(1296) 25(4630) 17(3148)  3(556)  0(0.00)  54(100)
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op Sl WA gy 2A
A % o % oeul
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Fig. 3. Percentage of infographics composition methods types by cognitive style
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Table 8. Correlation between cognitive styles and types of infographics compostion methods

Map Chart Timeline ~ Storytelling Illustration Comparative

type type type type type analysis type
The field-independent type 0 (0.00) 0(0.00)  12(30.00) 16(40.00)  6(15.00) 6(15.00) 40(100) 18933 0.002
The field-dependent type 2(370)  7(1296) 25(4630) 17(31.48) 3(5.56) 0(0.00) 54 (100)

Total v P

ol oJ3t Aolabr| ke 22 s ZAloh U8t B
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Perceptions of Science Classes Using Infographics According to Cognitive Style
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Table 9. Correlation between cognitive styles and types of infographics compostion methods
The field-independent (n=19)  The field-dependent (n=29)

Category Item No. Mean D Mean D U p
learning effect Q1 4.58 0.507 434 0.614 222.000 0.132
Q2 4.68 0.582 421 0.774 175.500 0.011*
Difficulty in making Infographics Q3 442 0.838 3.86 0.990 181.500 0.019%
Q4 442 0.769 393 0.998 197.500 0.042%*
Utilization of other units Q5 453 0.697 4.00 0.845 175.500 0.011*
Positiveness Q6 4.84 0.375 445 0.632 183.000 0.015*
Interest Q7 4.58 0.607 421 0.675 192.000 0.033*
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Conclusions and Implications
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Appendix

<Appendix 1> Infographics Design Example
Keyword Search Design Infographics Design

[Subject] : Celestial sphere

(D Celestial sphere’s equator

(2) Celestial sphere’s North Pole and South Pole
(3 Celestial sphere’s horizon line

@) Zenith, Nadir

[Subject] : Classification of solar system planets

[Keywords]
- Earth’s orbit
- Physical properties
[Keywords description]
(1) Earth’s orbit reference
- Inner planet
- Outer planet
(2) Physical properties
- Terrestrial planet
- Jovian planet
(mass, density, radius, rings, number of satellites,
hard surface)
* o) Y238
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<Appendix 2> Types of Infographics Maded by Students

—

2 A2k EmaIR sl

Reconstruction

e ot RN
1 ST

2 ;ELITI E;Fj:l

3 W0l S0

4 2201 WS 20

Rearranged by correcting and supplementing a part of additional external information
(Explain the commonalities between terrestrial and jovial planets, including planetray features)
Relocation
Extracting and arranging sub-sections related to solar and lunar eclipses
Simple reconstruction

Constructing in forms different from the ones suggested in the textbook
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SM.INNTH 20 2%E SH 0T RILE
AT ST OLAIEIEIAR OIROIHA 28 i Wi 2ET)
N2 Lt 00K T A 01 BH0I
. TS 47 2l WHOE GHLio) i8e) RE THID 201

Simple layout 814 TH S01 23 230l L012T CAODIOIAR I\
2301 ZMRIL
SUHE 11 4T 217 SRLTH S0IL D01 AT
EATE0 718 121D U, BRI EET A0,
gL HES S0 FE4OE H0iT 28 A5 Tio ZEor
SO TEMRICH
A BRo R Ba BV 20N ROl 2T ISE0 SR,

yres Y wyy

Simple list
B ’
Meaninglessly listeing content irrelevant to the subject
(Inconsistently listing diurnal motion and astronomical telescopes)
Copy

Composed figures the same way as a textbook or copied texts directly from a study material
(Copied texts directly from a textbook or study material)
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