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e wdo A E4o] YL HFAR 7 A2 A AAA F
oA Hol= A dYE AAHLR oldfd= Hol =we +U
(Merritt & Krajcik, 2013; Rappoport & Ashkenazi, 2008). &3] 3}3
oA = YL EHY HHY =8, 333 WstE o]as]
gk mieo] H= Jidelth ofo] wEt AANA A4S AR hd A
gto] olsiatal Histe 58 38 wg AFAEl o8 A& A
Z 5 o] gkth(Sanger, 2000). dFA|TF JAA & A o]

U 2aket 2 EES Vgro g Shar glv]ol SH Y YA S

o AH%S ZEtHAdbo & Taber, 2009). 53] Tt 4§ EHeo
PRl g eUidEs Beol ZHAA e AoeRE HiuEHI 3
(Horton, 2007; Novick & Nussbaum, 1981; Pereira & Pestana, 1991)
ga=0] A= 549 AT B ed AT E AvRE o
L g

Novick®} Nussbaum(1981)9] Ao w2 %G534, FsHA, 1%
ShAl, st S o & TAP(Test About Particles in a Gas) A

A

=]l

2 JJutsle] AGE Ags A FRAEL Qx} Alo]9 F7lo] E A=
AT 4 7+ FEAEES olsstE o] oldes sHAm Qe Aow
LFEFSE T

Haidar®} Abraham(1991)& 11, 123hd A 1834 S oz &4
o Aol gt e EE ZAFsEA T A S F UiES THA AL

= sHe] wlgol 40% ol gelgom eI RX U B BA f
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2Eata oulaAl B3 249 Aol dF eAge XL Y

2o 2 Vel =4 Gabel, Samuel, Hunn(1987)&= 29 AAA S 712
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Aol 9t 25HW RS YIOE F BA 444 o
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A X E ‘Nature of Matter Inventory AAF =42 AF&3lo] XA U

AR UALEL Ao 7|A 2 WAk u o] A7| 7} HEEA 1ES

Y AY, A Y&S JAA)F ofd HAAAMCR FHI}IE AT T
1 %

NAE FHAQ A WdR BHFAY 2] B ke Folw U

ok S ggoR @ BA9 gAY efd ATRE 97

-] 5]
3k e8], 98 F(1995)9 AF7) )l =&w g A 1348 nSe
L oJHA) 128W S Wit o® B3 G 7)A A 2 g IS 24

oA F W StAeol Ed9o S olalst= dHel oEwe AL
Ao eride 7HAA e Aem yeuth = EdY Aol o
& oUiES SR ofyEt Austul AR YEY Tetal o] %
THA = @7 d o]l A &E = Adeo] vk aYuE Edo dxpdel gt
o] ZutEA ojaid F JYEF =& vt Jdon oF #% WUy
o2 AlZtA Ak 7ol &&o] AQtE o $kth(Adadan, 2013; Akaygun
& Jones, 2013; Chang et al, 2010; o] A< 5, 2020)
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Abstract

Analyzing Visual Representations of
Particles in Middle School Science
Textbooks : Focused on Matter Units
under the 2015 Revised National

Curriculum

Yousun Jeon

Department of Science Education, Major in Chemistry
The Graduate School

Seoul National University

This study analyzed the use of visual representations of particle
presented in the material unit of middle school science textbooks
under the 2015 revised national curriculum. The type of use, the
activity type, and the required level of activity were analyzed by
dividing them into the main text, inquiry, and evaluation areas. Visual
representations of particle were presented with the highest frequency

in the main text area and similar frequencies in the evaluation and
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inquiry areas. Auxiliary use type was mainly shown in the main text
area, and direct use was mainly shown in the evaluation and inquiry
areas. Although few visual particle representations appeared in the
‘Characteristics of Materials’ section, some textbooks explained this
concept 1n connection with the microscopic aspect through
representations of particle. In the case of the activity type, The
interpretation type was presented as the highest ratio in the main
text and evaluation areas, but various activity types were presented
in the inquiry area. In the case of the required activity level, finding
activities were mainly shown in the main text area, while inferring
activities were mainly shown in the inquiry and evaluation areas.
Based on the results, educational implications for the presentation and

use of visual representations of particle were suggested.
keywords: visual representation of particle, science textbook, external
representation, particulate nature of matter, 2015 revised

national curriculum
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