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Theoretical Study of Scientific Symmetry and
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(‘Dankook University, “Institute of Integrated Science Education of Dankook University)

ABSTRACT

This study aims to provide a theoretical examination of symmetry and its implications for science education. For this
purpose, first, we examined the way of thinking of Western science in general through ancient Greek scholars. Second, we
divided the perception of symmetry into ancient and modern times. Third, we draw out the implications for science
education. The results of this study show that, first, the way of thinking in Western science is 'abstraction', which began
with Parmenides and was established by Plato. Second, the ancient perception of symmetry is symmetry as beautiful
proportions and harmony based on abstraction, and the modern perception of symmetry is symmetry as an invariant
perspective based on abstraction that seeks to find constancy in change. We examined Eratosthenes' experiment to measure
the circumference of the earth as an example of ancient symmetry, and Galilean relativity or transformation as examples of
modern symmetry. Third, the implications for science education are as follows. Awareness of symmetry can help educate
students about the nature of science, as it is a central theme that runs through ancient and modern science. Second, the
Eratosthenes’ experiment and Galilean relativity or transformations are not represented in the 2022 revised curriculum, but
could support understanding of science and key competencies and concepts. Finally, an integrated approach to science
education centered on symmetry can have a positive impact on scientific attitudes and interest.
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1= W o|thStewart, 2007, 2010). 2] 8ol x
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do] Al disl =< 5}31 /\)\"J(Helnemann & Roske,
2020; Zhang, 1997; Zinoviev et al., 2004)
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2013). 2]l L Aete] Fog 54 T SR
g =25 7| %= dFc(Anderson, 1972; Castelian, 2002;
Lederman & Hill, 2011; Rosen, 1990, 1995; Stewart, 2007,
2010; Voloshinov, 1996; Weyl, 1952; Zee, 1986, 1992).
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&3] 2| 2(Thales), oF<A|TH= 2 2 (Anaximander),
oPFA M| U] A(Anaximenes) 2 T E %+ U H| T2 (Miletus)
SutE AVSA AZte g e ApAFSA = ALl F

£ =3 B4 AAE BYglel Wslkshe &9
TR Ho ofeldt =S Auste of| WA
(logos)o] EAgttar Wojsith Do = E(water), OF
HARFE R 2~ K apeiron), oFHA MW A~ 371
(ain)7} L WA olgtn Az, o] 3] HeAl=
TEHor gH T AAEE QM A e
TAZNE Fohe 744 FE 8 KA 9lom(Katz
& Katz, 1995) °oli= §-2]€] mhao} SHA SR AA| &

£ 24E 1 wagle A4 A7 EARTE A
ste] ol 4sta W eo] BT

We|Fastste] A AL o AR 2EAY
AME Ed2 Htoy, g2v |y 2 (Parmenides)©ll
o2y EAE do] F1lF SHAAY Y =& F

02 FAFHLFEY, 2023). 2wy 29 5
84L& 7t 502 AT WS EEA 4

AAA 48 el Yk Zolm, Q4o
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A

AAle] M BAGle] FEetES A3, EF A4
o] &% ARE 44 A4 &5 2R A4S
=9t Ao tHGuthrie, 1960, 2000). 1& EoAg
Aol thujafA] kg 2, AtiAl Ao dinjsia A
WAL A, AlFt & Hthe 2AFHA
A, Mot 2 B} WekA] e 2, oA H 1 By
o] Fx35 o] F& AHTE d#H 1 BEEA] g
z3 28 e FTeHh

o]%, Z2}E(Plato)y ¥
et ZehES] AV #ek AR ’\]'Oﬂ 24
FES AAE olslishr] 93 &3] W
HhEhS o] Fthal A AR = $814 (7] 818 1124 9]
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Al 5, olelote] AlAlgkE Aol olelote] AlAE 2
my e =0 SR &3 s AdE o] dTkel %+,
2016). oleloe] AlAl = 27t 2L o]go® FEE
AFEE Rt shtel g ofg]
oF gth= 2P| (Ricken, 2000)2 718 & Fold 4 Slrh
3] e} a2}~ (Pythagoras) & 27} ‘4=(number)’ & ©] A7 <]
ANea YR, SehEdl glo] olujolet o
2 UiEsHE A#EQ E2 9 th(Kosaka, 2004). ZTHE
& AQARE 2F W 15e) vl 9FE 24
7k 9 % givkn Yzgon, vebd 150z EAske
A& oldlotel] EAJst= HMskslA] e Alolgt Btrh
aglx o a8d 4dE /AL e EAE S
e Qzkel Abgeka Az BekEe g7k
2 A AN AA 922 A4S Folw,
© 73t fBITHeFTLH ol &F, 2022).
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Q) delol wek AHEES BRATE sejdtia o7
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ool M Qs SIH g Aoy =3}
(Perfection) (Unchange) (Absoluteness) (Harmony)
s 4 4 4 \ HefolM =Hol= 1x, 14,
F48 DOl £N9 g
(Runco, 2007)
Hap} 7158t SAME Z1 B3} Aty Hxs)
LERE (Imperfection) (Change) (Relativity) (Imbalance)

Fig. 1. ZAPEALe] 718 & 43}

Frol7te Zlolth Eehdh Aol dds zekon, o] P o 2A 9] Aot mAHeR &
TFAAR AelA] F4AQ0 A& gohly 3tk 1 FE 7o 2 3 EFgA] F2 olop|dte
g1 ¥gste A, Fxgg AolA e HaA| fe B (invariant)e] - o z2A 9] Aot}

A, 23 2eS s} Ut eFd Y o] SF, 2022). olelgt <] 3714 s Jx Aoz Wl gt
%, 1o Telxae FIAEL Fig 13 Zo] Hayg Dardashti e al.(2021)°] W29 1340 gt Hde
Atolof A HAEE BASAY Addste A HiEE ‘Ff"]xq Q 7Ised =g FAshE NE 84k 1t
Abgrom, ®sto| A Hole 2, 713, sjElolyt 24| v &% 2315 on|ste A ZRE AIFEHI F,
< TAzte F444E B hRunco, 2007). ©] & Paparazzo(2015)7} olok7|ela Sl A WA /MEge=z
Aol Mo #et AVIALE HdEel dd 379 Aol g R 1 sdo] AR AT o], tiA/d
Aatgta 18T F AR E, 2013). ol F, WSt o] e A 2" WA ¥, 2" e F

7HEE dA AlA G wl Sl sl A, S WEeR e 19 F = 7FeA 5, Paparazzo(2015)] F

F43 AL g2vyd s, S2hE a8a ol aE HA pdQl Sl 2 wdE 2A 4 e Y] &
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o] Folzl Mg aFoxel Bl A g
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Efiglen & dAFAME 71 edE oA Add
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(Dardashti et al., 2021) w
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rJr(Mueuer 2005). 12]a1 Z&}
e EHES HET a7
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9e 3% 4 Anel AP £FoR 17
TH(Nisbett, 2003; Toulmin & Goodfield, 1961).
Paparazzo(2015)7} A A1 v 9] A AA /g2
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o], Hn] 2 u e HAY E(world-souly S| T4
of #af AHst=d], oldele 75kt vl&3 %3}
o wal AAHTHGregory, 2021). HP] 21 AE 5
A A (likeness)’, ‘A}o](difference)’, ‘Z A (be-ing)’ 2= Al
SHAAM AAGES P 1 Ee e =
St M &3 FePeta & 4 qivk Adg v
3 3l w} FLA, Ao, EAete Aol
FAA 1, T UFH vl cFLA, Abop, &
A7F 25 E3E E3Eo] g7 Eh(Brisson, 2020).

2327 F8 T A5 wAe A
FEo| AFhel| FEo 2 A LH= Al 7|8k v
&3 2342 Yephd vtk &5, 2016). &, +TE
Tt 4d vt 7S Ad0g Aoln o]of wet 71
712AR1 718k Fd& 71 ok ethe A, 1elal v
&3 z3to] YA AAGEL] A FekES HE
gk aof 1] AP S dsk At oA el g
FTE & HojFrt o] oA Bl&F Z319| ofn|=
A ERA o R ZehEo] AMdte ©ole summetria,
summetros®] ™ (Lloyd, 2010) ©]+= Paparazzo(2015)7} Al
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oln] 9} FYU3ITHO Meara, 2014).
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=95 = dl2tE 2 H|Y| 2(Eratosthenes) 2]
=Y =4 Adolgt & 4 Utk

LHFH ddgEZEY 2] AT 28 53 AP
grelste ol kel frdk 44 F s thRusso,
2013). 22y AdFEXEYA7F E AsL dFE
At on fele 19 94 dirds FEemu
(Cleomedes)] A&l )&t AR E 4 1S Bo|t}
(Dutka, 1993). dlZtEAEHW~7F 83 4 gle D
o] A4 Aphke] 18] BAlE FRARY 27t A =4
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Z 238 4 I=E & 37FA] 7} (Crease, 2003, 2006)
o] AUA

A= 1Lﬂ % kAol o] Alefudl €]
HRE tﬂ‘ﬂ Aol UARE, Alfu]e] H&Eolu} &
= 12%7 2ue Ao F83 AR o]l th(Makowski,
1996). 232207 o] 7Fgo] o gHE 2E|v| 27
934 olfr= Aloule] vtE ol g Fo] w Stk
© AHE Bl Al E B Ho] AF A=
gl dHHoR "old Aolghes oS & F A

A, "l g A TollA B7gs] de WA 7]
Aol =geles Bl 22 AA A= F3sirt

GA A FEAH U AE o}2] 2B X (Aristarchus) 2]
e e g g A3 ARE gk 714
26037, ol ~EFE A BT Mol g7 o]A] ¢
=0 7S B8 AT, g, '] duEl A27]9
93 g7t 9] ARl ARl E 4 o) & B3l
ofg| ~EFEAE HgE 1y H o] YF "e] "oiA
A7) wzol] Ao} e ol A el o] 271747 1 W
AP eetA 22 E Flolghs 222 AUTHEvans,
1998; Oh, 2017) B2 o ZEAHY 27} ¥ % o
w2 o]A] & Aolgte o B2 TS 24
& oflth o HEAH Y~ FEHE
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QIZHHOh, 2017). R -2 n20AlE F 74 9
B3 283 AME TERT BE HoA o vt}
= 2, 283 AV HIfA R v ud 5 gl
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o Huo 9AF o2 o AXTHNisbett, 2003;
Toulmin & Goodfield, 1961). ZFAME = ‘¢ &
ot 1 AA g frAbe Bk glob e el —"Ec?
ZH oH Hoks w, 7t 7P el Refolgtn
Ao ThLloyd, 2010). webA], HU]$-2n27}
A HHE olEThE Al §-F9 A F
Agk =32 FAo|H, JetE2H ]~
Lo ZgtEo] AlH-S oSS THOR, 2017).
dEEAHUAE o9 2 A A S &
ate] #e axte] ZolE Ale dYutez o
TR #HE FAEE TS & %l\ﬂr% %ﬁ‘& A
@& Bl Fig 29 2ol AT A7
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