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Abstract: The purpose of this study is to analyse the descriptive characteristics of the label texts related to Earth Science
at a science museum and a natural history museum in Korea. The data were collected from Korean National Science
Museum and Seodaemun Natural History Museum. The analysis framework was modified according to the Systemic
Functional Linguistics. As a result, characteristics of the labels are 1) mostly declarative sentences, 2) appropriate amount
of scientific information, and 3) mainly ‘facts’. Moreover, all of the text genre are 4) ‘logical expositions’. Particularly in
Korean National Science Museum, the labels present 5) more scientific words among the entire terminologies and 6) more
than half subjects omitted or long nominalized. Those results may imply that the labels can lead one-way communication
regarding the culture of science rather than two-way. This study presents the descriptive characteristics of the label texts
to make educationally meaningful communication possible by building an open structure between visitors’ own culture in
everyday life and the culture of science.

Keywords: out-of-school science learning, natural history museum, science museum, label text, systemic functional
linguistics
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Table 1. Descriptive pattern of labels

Pattern Category

Example

Label which described the environment or circumstance

Q - 0 o0 o

Label which described the simple object and phenomenon
Label which described the group objects and phenomena
Label which described the time such as some period, era, epoch and so on

Stromatolite

Ediacara Fauna

Ordovican Period

Life of the Paleozoic Ocean

Label which described the scientific assumption or hypothesis based on the cause and effect  Extinction of Dinosaurs
Label which described the exposition of the systematic procedure going through the time
Label which mixed with the descriptive patterns from a to f

Fossilization of Ammonites
Evidence of Continental Drift

Table 2. Analysis framework

Number of sentence

S Declarative
entence . .
Form of sentence Inclusive imperative
Interrogative
Number of meaningful clauses
Number of scientific information
Definition
. Form of information Fact
Information .. .
Explaining the principles
Total number of words or phrases
Lexical density Number of technical words or phrases
Number of nominalized phrases
Ellipsis
Subject Form of subject Short subject
Long nominalization
- Logical exposition
Genre Type of Text - Question series

- Rhetorical connection, etc.
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Table 3. Example of Sentence Analysis about Fig. 1 from

SNHM
Number of sentence 2
Declarative 2
Form of sentence Inclusive imperative 0
Interrogative 0
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Table 4. Example of Information Analysis about Fig. 1.
from SNHM

Number of meaningful clauses 4
Number of Scientific information 7
Definition 2
FOljm . Fact 0
of information .. -
Explaining the principles 12
Total number of words or phrases 5.00
Lexical density Number of technical words or phrases  2.50
Number of nominalized phrases 0.00
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Table 5. Example of Subject Analysis about Fig. 1. from

SNHM
Ellipsis 1
Form of subject Short subject 3
Long nominalization 0
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Table 6. Particular analysis 1 - the number of sentences (%)

Sentence KNSM SNHM
Pattern a b c d e f g  Mean a b c d e f  Mean
NS 3 2 4 2 3 4 3 3.00 2 5 2 4 9 4 430

3 2 4 2 3 3 3290 2 2 2 4 8 4 420
(1.00) (1.00) (1.00) (1.00) (1.00) (0.75) (1.00) (0.96) (1.00) (1.00) (1.00) (1.00) (0.89) (1.00) (0.96)

0 0 0 0 0 1 0 0.10 0 0 0 0 1 0 0.20
(0.00) (0.00) (0.00) (0.00) (0.00) (0.25) (0.00) (0.04) (0.00) (0.00) (0.00) (0.00) (0.11) (0.00) (0.04)
0 0 0 0 0 0 0 0.00 0 0 0 0 0 0 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
% FS (Form of sentence), DC (Declarative), II (Inclusive imperative), IR (Interrogative)
% Numbers in parentheses indicate the value of each number of FS (DL, II, IG) divided by NS.

DC

FS I

IR

Hi=gh 2pES it PR MAste] E487] o gk 2pd g sHwitt A shuel] EFHE H3H AR

wolehe & 4 9lrk ke I Z Fekold Fa 229, AThE A

S B FRY A, T e BE BF WA A} BFEFO|A W 24008 HZ28A Ukt o]
A H]

@ 2ol F 96%E AAste] thE = F2l = A g NG ol AR o] HEHH HHIE AMH

& grAow Wo b, offY L ol U Fe W de olodA oFAY A =AE Tk

THTable 6). wWebr] F 3o 2hdl BF F Wy o] =& AoF HAHT 7|18l €, 2007l
AR FREOE 4 P AR ddd AFH mEH IR o]fA] ek ol ¥ 4 9l

s & F Uk R AA "0‘3131 o w2 fouje 4 gt 7H% st

2 gue s vlaek A, F X BE AR

e 2M Ay 3.30/4.50)°] @91(%& 0.20/0.00+ 2] AW

J

olgle] Table 72 =9 FTU 2= Mol A 0.00/0.50)5t} Y53 e Aoz Yehdt) ole
Ab BFEE O] 2o U8 BAF WA fouet A e HuE Y] Ao ez ArAdste Alw

O

o N, A St e e A, el A sbluct F2 RS Felz i) groe 2
A7) 93 g Au AN Fed AeH gue 5 ok aeht dRoss et U7 492 9
N8 22 vlasta gl SIA Hag @ ) olgel felna o] Pasp)

4 P felmld del e A% W R ARHoR: A9 e Ao 112 e
51,582 F 2ol fAE FEAL & 5 Atk E &AM G 6 Bel Ueht Aoz A =

Table 7. Particular analysis 2 - the number of meaningful clauses (%)

Information KNSM SNHM
Pattern a b c d e f g  Mean a b c d e f  Mean
NMC 6 4 6 5 4 4 7 5.10 3 6 3 6 10 7 5.80
NSI 217 275 267 140 375 175 157 229 200 267 167 183 250 3.00 240
DE 0 0 1 12 0 0 0 0.20 0 0 0 0 0 0 0.00

(0.00) (0.00) (0.17) (0.20) (0.00) (0.00) (0.00) (0.05) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
3 1 1 3 4 4 7330 3 6 3 6 2 7 450
(0.50) (0.25) (0.17) (0.60) (1.00) (1.00) (1.00) (0.65) (1.00) (1.00) (1.00) (1.00) (0.20) (1.00) (0.77)

p B340 0 0 0 000 0 0 0 0 18 24 050
(0.17) (025) (0.17) (0.00) (0.00) (0.00) (0.00) (0.08) (0.00) (0.00) (0.00) (0.00) (0.10) (0.29) (0.09)

FI FA

% NMC (Number of meaningful clauses), NSI (Number of scientific information per clause), FI (Form of information), DE
(Definition), FA (Fact), EP (Explaining the principles)
% Numbers in parentheses indicate the value of each number of FI (DE, FA, EP) divided by NM.
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Table 8. Particular analysis 3 - the number of words (%)

Information KNSM SNHM
Pattern a b c d e f g Mean a b c d e f Mean
TN 600 575 583 360 1250 475 443 612 667 850 6.00 800 840 771 755

Np 233300 350 200 400 225 143 264 333 267 100 200 270 200 228

LD 0.39) (0.52) (0.60) (0.56) (0.32) (047) (0.32) (0.45) (0.50) (0.31) (0.17) (025) (0.32) (0.26) (0.30)
033 050 050 000 050 025 000 030 000 033 000 033 020 029 0.19

(0.06) (0.09) (0.09) (0.00) (0.04) (0.05) (0.00) (0.05) (0.00) (0.04) (0.00) (0.04) (0.02) (0.04) (0.02)

% LD (Lexical density), TN (Total number of words or phrases per clause), NT (Number of technical words or phrases per
clause), NC (Number of colloquial words or phrases per clause), NN (Number of nominalized phrases per clause)
% Numbers in parentheses indicate the value of each number of NT, NC, NN divided by TN.

L,

At} WA Table 79 B 10] EA] EW} o Felo] Fole 27 39%SF 63%% UEREL
o Table 82 o3| Hx& 4 A A3s BT Ak Folo] A 7t 33%9F 17%, 71 HAKE} Ké
Atk WA HA ©ho] e o] il tig OM gjo] Fole 74& 28%%} 20%= LEFSTHTable 9).
“‘E% =Y T ] Het 6.120]3, Al 53], =9 ¢ At Ul s AT o9
AAAL BREHo] Wit 7552 Adhie AAAAL dHE 71 HAEE Fejo] FolE AW 1 Hlgo] HA F
o] o] o3 vt o w2 o2 Yt of9] Ayt olid(61%)1H, o= AHEzo] ghile 4
T Fek gof el tigk o3 Hx B HAks) A HEE F5e Ae 235 W Hsz} g 4 9ok
el digh 03] e okl AolE Y a8y ek Fole] Hlgo] =
Y o] o =Tk 2.64/2.289 H 030/ AEH, 71 FE Ale 715l
0.19). °l& T WiE&R A HW, 5§ T 2 A DHOVI w el Z}zte @u}u} 47t 9
ekt 2 o] 3t 8o Are HA do] Ee ofF BTt gl ASTANE BF XS o= 3§

P N4l viste] oF 4suE AT ASl W MY F Yok aeht BEASel P drES
Pholk H8 golz PHHRSS HelFth of 9w AAS BES elnrt o Wey
B9 ARES Fqe wA, AU AL GBS P T K Brlze PEue d9zoz ¢
o] =y ¢ Hoke] epEg £ 1 4@ of  =the A7 Z3k(Serrell, 1996)°1 oJshd, 2 €l
JIES Bol ARSI FEE Fold AHde A E AAR fofndt dS 24 99E d4e A
S %+ ok & gedola ¥ 4 ek,
F9, WA Fojo] AME A Folurt B
Fo| 24 2 BAo2 felz & ¥ WESL A heE ol
Y 29 Aot AR A BERe B HES e Zola ¥ 5 vk wel, U 27
GrE ) Fol2 BMF A% MRS RUS W, U Byd B AGAA Be ARE w9 9
Table 9. Particular analysis 4 - the form of subject (%)
Subject KNSM SNHM
Pattern a b c d e f g Mean a b c d e f Mean
EL 0 2 2 2 0 2 4 1.71 1 3 0 1 0 1 1.00
(0.00) (0.50) (0.33) (040) (0.00) (0.50) (0.57) (0.33) (033) (0.50) (0.00) (0.17) (0.00) (0.14) (0.17)
FSJ ss 2 1 1 3 2 2 3 2.00 2 2 3 3 8 4 3.67
(0.33) (025) (0.17) (0.60) (0.50) (0.50) (0.43) (0.39) (0.67) (0.33) (1.00) (0.50) (0.80) (0.57) (0.63)
LN 4 1 3 0 2 0 0 1.43 0 1 0 2 2 2 1.17

(0.67) (025) (0.50) (0.00) (0.50) (0.00) (0.00) (0.28) (0.00) (0.17) (0.00) (033) (0.20) (0.29) (0.20)

% FSJ (Form of subject), EL (Ellipsis), SS (Short subject), LN (Long nominalization)
% Numbers in parentheses indicate the value of each number of EL, SS, LN divided by total number of subject.
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Fig. 2. ‘Closed’ and ‘Open’ Structure.
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S AR Akl vhEsel B drEsl AR AeAR, E Arel BA o 2 ) A% 5
o @&ol} A Ad Fo TR HAE A= 4 AvEoz mude] #t Ea gefsks 2
2RE9 olge Qb Hol 2TIAGIE olHT & WAL A&7 o BEE Ko g
& g, Ba ¥ 5 Uk F, olgd AUEe BEAS)
A= BHE olalsts ol 2AH 23 WA

A B U, BRASA E shte] Mo 75T £ 9l

7
oh ol WEHOZ O 252 B HHTE
L = O

B AT #Y 39 @ e AL RolkuE ¥ & Uk ¥ AT Buase
vheae] ATt B A4 i) MAESS O U4 RN He BEE ol E: elspl w
T K UEA U BA MAoE PRSI B4, S7] ofdA wEE o] 2L A¥S wA Txew
Au, Fol, 429 ZwoA ¥ A P K BT olgh Wz, YABe] Y B
Fo% HES FoW tew 4tk M, F R B 38 BT 47 ofF wb Folshl i 43L
o BAR) B 0%)om FAe] 9 A 7xekn Btk AQA e wi el
L, o s BEAse] o MEA u PR BYASo] 99 Prol ANES WPl €O, 2
ur} il Beiome] o WA 4w Ag o RHE @ olehe A BE, ¥ HIL A
g olme Jom B 5 rk B4, oRlE A @ 259 At AW Az A A4S P,
Aol Bolgl Wik A3 Auel Fol A 229091 © Uopr} olF Aol A Ao H2 @

24002, o]z Ao] 2 A

E YA o LolEY F e FEoE B F SHObH, 2 A7l 24 oy gpELS 9 T8¢
Atk AR, R AN Fejol] w2 A A ik 28l AfolofA Fd pxET gel pRE v
Nee F 3L 2% ARI(3.30/4.50)0] 421(0.20/0.00) £7] &

2] A%(0.00/0.50) 2t 453 BTt ol w3lE o]F AU FAsh] oA wt=s Aok
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A oldel fojulgt o] Was] GEOEE s wRHOE HFoug JALES Fisap s b
& & otk g, A4 ofslel Y@ Fet golo] ¥ HaEe] N& EAS Ak ted g A,

|5 ol 7h7t o 4o} oF 30%E AXSG ez B AlololN % WA AR FHE ol
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TN £ AFE AL aEHe]
U Ak O RSAET AURS 2l B

259 Py 3 & YIS 2F 92ET} 7Y
Hojok 32 e, Bydel Bt olslE F2A
A3 B 5, wEw sl YiEst s
oslE FAN717) Slal TEeIA et 15T 7
NS 7Fg FaNsIoF TS AAkE B

[e)
5, olopr]2le] Mol Haa(Kurth et al,
2002), ol WEEe] At A w3 AA
£ 9& 4 AxZ(Aikenhead, 1999; Aikenhad and
Jegede, 1999) 8t 2pdl HIAE Yojla 2-g-x|o]
of 3h& Akeitt.

Jev AR 2 Ao Ao olelgh 2

S tdsl ZokE & gloith
oA WEH o2 folu|et gALE ] TFeAE =
A oS o AdEe 92 9 AdA B
e 2 "AES Ao R o ANG Ae
EAE t] F7Hoz =9jslaal s}

WA Al 1(Table 10y 75-2] w]FAAAMF=
(American Museum of Natural History, AMNH) W]
AR Zhwel gl ek ol o] e
W g giEl) R =28 ddo] FE
o] 3L SITHTable 13). 1&fu} o]&st A o]l “X]
AeApso] of®A Axle] Awst a3E Haske
Frete RS Skl s AeEsiEe
FAE frEdths oA Ztel7t Utk ThA] el
Zplo] AEEo] AAAER 3lojF EHI BRE
olF7] 95l S o] E v,

=
L
=49 Ve T F e Aot ARAES

HEHOZREY AXE WEE flAl, 250 AR

oAGA NEEAE ARt ol 5 HAFA
o] Afo] SFAE 24 FAAE ofd FHofRpEA
25T 4 A w=%= A(Joshua, 2006)7 7S =
gholgtal & 4 St} Bgk sl stte] 739l H
ato] frowgk A g A7F TRE A AR &
o] wi-g- Howm, HA| of3lo] Blste] #3} Gojo| H]
&% 22 Ho|tK(Table 13).

AHl 2(Table 11)y= TFFHARIAPHEZH(National
Museum of Australia, NMA) W 412] WA =Rg-of
sk gpdolty, o] ghile F2of lojA 2729k
F5 AR A dAS YERAL Sitk(Table 13).
gk #3h gojo HlEgo] wig A, 5T dE
o7} ©f Wom, #eHA HFHO| o] At FH A
Al GHl= Ao - AR - e Ado] B & W o)

of

4 ek, 2 AR e 4Ee olssie
A%l Ashl vebdeh. 7 olfe st e

AMESHE 52 AA7E Aol WelA Al 7
7] gAY &) o WEES Adslr] S8l
A0)7] wiEo|t}, ARl 2(Table 11)E AHA|3] A
H, 2hd 71gA7E WAL o PE A EE o]
ghe #8} gof il qElaprl, F71eh e 4
i EE Aoz AMgskaL Qi A7l HaliA,
‘FHEAS} e dAoA &3] 2xole ARY #
Fe 23 Q. o]9f he WL AfAEo] )
3E A olslslal olg AALHA H&E ik
g woleErial 3§ ik

Al 3(Table 12y Wl==HAIA =2 Smithsonian
National Museum of Natural History, SNMNH) U}
Ao WAsRs Ao #ek 2pioln), o] zhHo)
F2E 4 e sl 2Rt 23 A

A4 g AR dfolgtal & Urk(Table 13).

Measuring a Earthquake's intensity

(How) (do) seismologists compare (the) relative intensity (and) effects (of)
earthquakes? (The) (most) familiar way (is) (through) Richter scale (which) mea-
sures (the) amount (of) ground motion. (The) scale (is) calibrated logarithmi-
cally, meaning (that) (a) 5 (is) ten times greater (than) (a) 4. Measured (in) terms
(of) energy release, (each) step (on) (the) Richter Scale represents 33 times
(more) energy.

% The underlined parts mean the words to select and (the round brackets) mean the words to exclude.

The technical words are in bold type.
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(the) cooking.

The Earth's cooking agent

(The) Earth('s) cooking agents, heat, Earth's movements, fluids (and) pressure change
(the) minerals (in) rocks. (This) change (is) called METAMORPHISM. (The) minerals
(and) rocks (that) form depend (on) (the) original 'ingredients’ (and) (which) agency do

Baking Rocks

(When) HOT STUFF bakes rock, larger crystals (or) new minerals grow (by) chemical reaction. (This) (is) calleld CONTACT
METAMORPHISM. (Here) (are) (some) recipes’ (for) making contact metamorphic rocks.

Marble cake

Bake limestone(calcite) (well). (It) recrystallises (as) MARBLE, (a) coarse, soft calcite rock.

% The underlined parts mean the words to select and (the round brackets) mean the words to exclude.
The technical words are in bold type and the colloquial words used instead of the scientific words are in italics.

Table 12. Word analysis of Case 3 (SNMNH)

The Three Little Pigs in
| Earthquake Country

(an) earthquake?

Three little pigs in Earthquake country

(Whether) (a) house stands (or) fails (during) (an) earthquake depends (on) (how) (it)
(is) built (and) (what) (it) (is) made (of). (Which) little pig('s) house (will) stand (up) (to)

% The underlined parts mean the words to select and (the round brackets) mean the words to exclude.

The technical words are in bold type.
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Table 13. Results of analysis of Case 1, 2, and 3

Case 1 Case 2 Case 3
(AMNH) (NMA) (SNMNH)
Number of sentence 4 8 2
S Declarative 3 7 1
entence Form o .
Inclusive imperative 1 0 0
of sentence .
Interrogative 0 1 1
Number of meaningful clauses 7 10 3
Number of scientific information 8 10 2
Definition 0 2/3 0
Informati l(j(f) 1;rnnformation Fact 4 > 3
frormation Explaining the principles 1/3 1 0
Total number of words or phrases 443 4.80 4.00
Lexical density Number of technical words or phrases 1.43 2.50 0.67
Number of nominalized phrases 0.00 0.10 0.00
Ellipsis 2 1 0
Subject Form . Short subject 5 7 2
of subject L
Long nominalization 0 2 1
Qs Qs
Genre Type of Text LE RC RC

% LE (Logical exposition), QS (Question series), RC (Rhetorical connection)

g = gx # Fatel] A% 257 Fee
T, Hol= FAsto] dA) dde] #AIES 4
A Aol B S 243) o 5 9l
< 7o R 7|ifgch
okRgE, & dAvel 7%

Al =2
°of = 20108% AR @gHrIeT)e] A
oz AR G 7| 2ATAIT A YL who] 53]
HAFUTHNo. 2010-0012457).
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