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Analysis of the Earth Science Vocabularies Used in the 11th
Grade Science Textbooks
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(Department of Earth Science Education, Kyungpook National University)

(Abstract)

The purposes of this study were to analyze vocabularies used the section of ’Living Earth’
in 11-grade Earth science textbooks with the Science Word Analysis (SWA) program and to
investigate the vocabularies selected by the 11th grade students as difficult ones. For the
purpose, we extracted the Earth science vocabularies from six textbooks, and classified into
the scientific and non-scientific vocabularies with SWA program based on the standard Korean
language dictionary. Also, we investigated the difficulty of each vocabulary by using
questionnaire to three hundred sixty students. From the results analyzed with the program, it
was found that the frequency of the scientific vocabularies out of the level was the largest
any other level in all textbooks. And from the survey, most of the vocabularies selected by
students as difficult to understand were classified into out of the level. From these results, it
were suggested that the students’ cognitive level should be considered in developing science
textbooks and difficult vocabularies should be replaced to easy ones within the limits of

changeless in the meanings

Key words : scientific and non-scientific vocabularies, level of vocabularies
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<Table 2> Cumulative frequency of understandable vocabularies in ages
(At 3B, 1989, recited in Kim, 2003)
o of 9] . of 9]
A k=1 = A3 o o]
6 5,606 5,158 14 34,379 35,726
7 6,655 6,250 15 39,475 39,722
8 7,822 7,283 16 43,886 42,447
9 9,812 9,256 17 47,721 44,161
10 12,863 12,635 18 50,069 45,190
11 17,359 18,057 19 50,985 45,467
12 23,085 25,254 20 51,176 45,496
13 28,809 31,035
2y, Bol7ly], BE, $TEE, SAskyl, 9L Bl gske] detarolst v
W9 vhEE, AGEA, B9 FF BA, 0 3 ARolZ RRSYt #d An: 94
WO, R AR 5 RE oAE g BUR 48 F, WA Z8A 4R ofF
2 ot o AN, AW, =, TE ALsta, HIsbdEel el 55 9] o
A% $)e) A wF wAsdn, W HES oAl ASsE 444 olng
o wg, Ael, FEe AdSAAHTable AT A} ANE EdR BHsGT. v
3). o] & AFHetelA dEold &%
6% ATIHSFT WA Mol A He ofIES ATHY FEEo WA
7 oA FET &oJ5ES SWA T2 A Feks], 20023 AEZAIS nlgo
<Table 3> Textbooks analyzed in this study
A = A7} e
(5°) L SpAL T 9 54 A
(F)A A} 5173 9 391 B
P (F) A nl 5 Hel 9] 691 C
(F)=7d = AL ot 9] 521 D
(F) t gkl 744 ol7t4 ¢} 59 E
(F)TFUFAFATLE AAE 9 52 F
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<Table 5> Frequency of classified vocabularies according to level and textbook

N(%)
=34} S SV 1sE 2%+ 35+ 455 5% | o7 ¥ A
AolFa= | 6,102 2,160 | 2,494 1,534 408 1,714 | 14,412
(%) (42.3) (15.0) (17.3) (10.6) (2.8) (12.0) | (100.0)
A 7E 34 598 432 538 410 93 493 2,564
(%) (23.3) | (16.9) | (21.0) | (16.0) (3.6) (19.2) | (100.0)
D R 10.2 5.0 4.6 3.7 4.4 3.5 5.6
AolF = | 6,202 2,145 2,812 1,519 310 1,623 | 14,611
(%) (42,5 | 4.7 | (19.2) | (10.4) (2.1) (11.1) | (100.0)
B e 505 385 457 303 65 385 2,100
(%) (24.1) | (18.3) | (21.8) | (14.4) (3.1) (18.3) | (100.0)
Pl | 12.3 5.6 6.2 5.0 4.8 4.2 7.0
Aof3]4= | 6,829 2,382 3,186 1,709 335 1,854 | 16,295
(%) (41.9) (14.6) (19.5) (10.5) (2.1) (11.4) | (100.0)
C e 585 418 554 418 100 475 2,550
(%) (23.00 | (16.4) | (21.7) | (16.4) (3.9) (18.6) | (100.0)
Hauies | 117 5.7 5.7 4.1 3.4 3.9 6.4
AolFa= | 9,312 2,918 3,574 1,864 335 1,772 | 19,775
(%) 47.1) | 4.7 | (18.1) (9.4) (1.7) (9.0) (100.0)
D SRS 626 472 547 370 78 389 2,482
(%) (25.3) | (19.1) | (22.1) | (14.9 (2.9 (15.7) | (100.0)
HIES | 14.9 6.2 6.5 5.0 4.3 4.6 8.0
A3 4 | 5,967 2,281 2,655 1,495 296 1,500 | 14,194
(%) (42.00 | (16.1) | (18.7) | (10.5) (2.1) (10.6) | (100.0)
E 7Hoi 3] 604 465 500 372 87 384 2,412
(%) (25.1) (19.3) (20.7) (15.4) (3.6) (15.9) | (100.0)
P 9.9 4.9 5.3 4.0 3.4 3.9 5.9
Aol3|4= | 7,266 2,183 2,563 1,211 323 1,419 | 14,965
(%) (48.5) | (14.6) | (17.1) (8.1) (2.2) (9.5) (100.0)
F MR 601 391 416 297 65 348 2,118
(%) (28.4) | (18.5) | (19.6) | (14.0) (3.1) (16.4) | (100.0)
D R 12.1 5.6 6.2 4.1 5.0 4.1 7.1
Aolg 4 | 6,946 2,345 2,881 1,555 335 1,647 | 15,709
(%) (44.2) | (14.9) | (18.4) (9.9 (2.1) (10.5) | (100.0)
g | AEeisls 587 427 502 362 81 412 2,371
(%) (24.7) (18.0) (21.2) (15.3) (3.4) (17.4) | (100.0)
Pl | 11.8 5.5 5.7 4.3 4.4 4.0 6.6
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<Table 6> Frequency of the non-scientific vocabularies classified according to level
and textbook.

N(%)
FRAF S 0T | IBH | 28F | 35F | 4% | 55W | S 9| W
Aolgs= | 5,818 1,890 | 2,090 1,191 269 1,131 | 12,389
(%) (47.0) | (15.2) | (16.9) (9.6) (2.2) (9.1) | (100.0)
A e 577 392 454 321 66 328 2,138
(%) (27.00 | 18.4) | (21.2) | (15.0) (3.1 (15.3) | (100.0)
Pz | 10.7 4.8 4.6 3.7 4.1 3.4 5.8
dosl4= | 5,970 1,873 2,425 1,239 252 1,061 | 12,820
(%) (46.5) (14.6) (18.9) 9.7) (2.0) (8.3) (100.0)
B Eo)BS= | 483 351 393 232 52 250 1,761
(%) 27.4) | 19.9 | (22.3) | (13.2) (3.0) (14.2) | (100.0)
D R 12.4 5.3 6.2 5.3 4.8 4.2 7.3
Aof3)4 | 6,512 2,131 2,687 1,383 256 1,249 | 14,218
(%) (45.8) | (15.0) | (18.9) 9.7 (1.8) (8.8) | (100.0)
C e 564 380 482 339 74 333 2,172
(% (26.0) (17.5) (22.2) (15.6) (3.4) (15.3) | (100.0)
HausEs | 115 5.6 5.6 4.1 3.5 3.8 6.5
Aolsl4= | 8,910 | 2,636 3,043 1,559 247 1,146 | 17,541
(%) (50.8) | (15.0) | (17.4) (8.9 (1.4) (6.5) | (100.0)
D HES SRS 604 436 472 297 58 259 2,126
(%) (28.4) | (20.5) | (22.2) | (14.0) 2.7 (12.2) | (100.0)
Hlss | 14.8 6.0 6.4 5.2 4.3 4.4 8.3
Aof3)4= | 5,743 2,078 2,272 1,237 240 984 12,554
(%) (45.7) | (16.6) | (18.1) (9.9) (1.9 (7.8) | (100.0)
E 7E 34 583 424 438 303 69 265 2,082
(%) (28.0) (20.4) (21.0) (14.6) (3.3) (12.7) | (100.0)
P 9.9 4.9 5.2 4.1 3.5 3.7 6.0
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A3 6,938 1,973 2,187 982 289 1,047 13,416
(%) (51.7) (14.7) (16.3) (7.3) (2.2) (7.8) (100.0)
F WEOIBS= | 578 365 236 54 262 1,852
(%) (31.3) (19.7) (19.3) (12.7) (2.9) (14.1) | (100.0)

H =S 12.0 5.4 4.2 5.4 4.0 7.2
Ao34 | 6,649 2,097 2,451 1,265 259 1,130 | 13,851
(%) (48.0) (15.1) (17.7) 9.1) (1.9) (8.2) (100.0)
Gt | MEASS | 565 391 288 62 283 2,022
(%) (27.9) (19.3) (21.4) (14.3) (3.1) (14.0) | (100.0)

HAAH T 11.8 5.4 4.4 4.2 3.9 6.8

Table 6& R, DE#AE 155 8910
o, 259 26369, 35H 304391, 45+
155991, 5 9 114691, FE3A7L 557
280012 7 we Aol3FE YErH o
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<Table 7> Selected vocabularies by students perceived as difficult terms among
non-scientific ones
A FA AR of
7V, 7RALL ZEAA, TR, AL ZRAL AL REA] A, AAA, ARE, 1Y, 14,
3y, 7EA, 7, 75, SAEAA, 718, 715, 71AS, 71E, $ERl, O, gigtE, &
Hﬂm'iﬂﬂﬂ 3, 5, s, ety 2, oA, weke], 548, 53, 14
R 9RE e edY) R, W, WSt siH o W, B, A B, B, BEshat
adls, HISTE, A, AR, A7) AR, A, Akastasd, AR, ARA, Ao, &%
—’F—’F FFT, 71, U, ’“OLﬁEEﬂ 23 o}, T, A5, Ada, 4=, o3 g7, o
Y, AWy, A% dE 4, A4, dasds, 909l 98, A9, 4%, drE, S,
=78, dAs, oY, ElF, a4t Oﬂ %ﬂﬂ £2d, 85, 857, ¥, 9, ¢
H, &8, 3, 944, 433 S2A, 79, FAH, SEEL AT olF, ol e, o9, o
oA, Ay, AR, AR SBA, ARGANFEA, An, A%, AA7H, g
A, AAA=NE, AAZVEAE, 4, T4, FF SuAL A, Agsh, AXS=FA, "
2+, 3| %%%,%ﬁﬂ,ﬁﬂﬂ,%%,ﬁﬂ,%%,ﬂl,ﬂ%,%%%%ﬂ,ﬂﬁﬂ,%ﬁ
b, W, A, did, A, S, S S, S SRR, Fe
]3] F FAEC] P of7|= o3& 45HL 200012 154%, S55HS T6o1=
o AHgE AgHofol & Aol 40%2 7P Re Mg, B 9 B A
o] 3| H430] & 288% = M EL Hlg
kst M20{of c§st olalel o2 & 2A| 3t} Table 9+ 33 AFEol F 10
ghd FAEo] ofsfstr] oy st Aol
A7t 6% wA Aolgle A g 4% A%E Ul Aotk waHA
Gl AR HEdEole o3E E3 HZ ZEE 202 A3t £ 50079 I
AR ZARG A3k Table 87 2 & A%o] T SuAel 50% ol4e] Al
e EolE A7) 03_01?4494 °F 12%,  Fol olafaly] ‘olyrk Fe g ofYry
AA NS oF 15%E A8k, 1L 2 S 458 BoFa 9y #HEhA
Ao A B2 HFE i}ﬂ%}—t— A o o] T EEAIE A3 F 6689 o3
Atk ghet el WS HARE Wl FoN sABo] o@A AZet AE R
Az ZlEsy g - SFay A 38 A o)3 = 11192 166%%E YESEe
Awole] ol E Fote] olFoAEE F m Eolg AL Faul oA HFEFE
stk ATRET 6% WM Mol 45F oFurh 2EeEolN H5aE 3
A dgdel vet dehdRel F WE  Fi odE Wi o odgs Aus
AoF 5 F 15FL 29012 159%, 257 Btk Ea Sgo] obdiE AL 1A
& 249012 13.2%, 3582 429912 22.7%, Agk o3 B2 Fez yehg Ashd
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=3AE SR 15+ 269 35w 455 569 | % 9 A
A3 283 269 404 343 139 585 2,023
(%) (14.0) (13.3) (20.0) (16.9) (6.9) (28.9) | (100.0)

A 7Eo) 34 21 40 84 89 27 165 426
(%) (4.9) (9.4) (19.7) | (20.9) (6.4) (38.7) | (100.0)
Holess | 135 6.7 4.8 3.9 5.1 3.5 4.8
Aol 234 276 387 280 58 556 1,791
(%) (13.1) (15.4) (21.6) (15.6) (3.2) (31.1) | (100.0)

B e 22 34 64 71 13 135 339
(%) (6.5) (10.0) | (18.9) | (21.0) (3.8) (39.8) | (100.0)
Hyl=s: | 10.6 8.1 6.0 3.9 45 4.1 5.3

Aol 34 315 258 497 325 78 604 2,077

(%) (19.2) (12.4) (23.9) (15.6) (3.8) (29.1) | (100.0)

C e 21 38 72 79 26 142 378
(%) (5.6) (10.0) | (19.0) | (20.9) (6.9) (37.6) | (100.0)
Hyles= | 15.0 6.8 6.9 4.1 3.0 4.3 5.5
Aol 402 282 531 305 88 626 2,234

(%) (18.0) | (12.6) | (23.8) | (13.7) (3.9 (28.0) | (100.0)

D e 22 37 76 73 20 130 358
(%) (6.2) (10.3) (21.2) (20.4) (5.6) (36.3) | (100.0)
Hulweas | 18.3 7.6 7.0 4.2 4.4 4.8 6.8

Aol 3|4 223 203 383 258 56 517 1,640

(%) (13.6) | (12.4) | (23.4) | (15.7) (3.4) (31.5) | (100.0)

B SR 21 41 62 69 18 119 330
(%) (6.4) (12.4) (18.8) (20.9) (5.4) (36.1) | (100.0)
Bw=s | 10.6 5.0 6.2 3.8 3.1 4.3 5.0

Aol 3|4 334 206 374 229 34 372 1,549

(%) (21.6) | (13.3) | (24.1) | (14.8) (2.2) (24.0) | (100.0)

P NE 34 31 34 61 65 14 91 296
(%) (10.5) (11.5) (20.6) (22.0) 4.7) (30.7) | (100.0)
BwEs | 10.8 6.1 6.1 3.5 2.4 4.1 5.2

Aol 3|4 299 249 429 290 76 543 1,886

(%) (15.9) (13.2) (22.7) (15.4) (4.0) (28.8) | (100.0)

By | MEARE 23 37 70 74 20 130 354
(%) (6.5) (10.5) (19.8) (20.9) (5.6) (36.7) | (100.0)
Pz | 13.0 6.7 6.1 3.9 3.8 4.2 5.3

- 98 -



99

A7shet 1 maha o3

SR

2008

. o] §L§

S

<Table 9> Selected vocabularies by students as difficult terms among scientific ones

A

IoF

o
pl
xr

il
oo

pf
Hlo

HFA, Ak, AlFAl, 54, AlA

2, A, EE, vhelams, v, mA, vYA, W

=
59

94

]
15}, A5, AR, dlo]=

Z

=
T

2]

3}, Fste,
=3
=
Az, GdAd,
X

A

ot
[e) [e)
445,

Az, Aet
L AR, A4

[e]
e
=
T,

j A
5o,

HCJQ/\47
<
nE

&=,

=
S|
-2,

T
=
=
=
[}

spaE, AAZNE T,

/\E1

st
B
d

*

)

vl A}
H 7§ &l

=i
T

=,
pade:]
=
=

[
5
=

)

B

24

-
[e]

’
o~
Run
4,
o
Ayl

’
=
=
I
T
e
O =
T

©

)

A7, &
3

==
S
3
a5

‘LI\HM ‘ﬂu ZO
| S
ﬂoﬂim Eaey
- 1|J|,,|,
T .io AAY

W A

A I

]
kil
=
L)

=

o -
— o I
Bom- x,ﬂu

KN
R

bAoA, AR,
=
)
@

E7

, A

Adoly,

?
]—7
=
A,
=
%
[e=]
=
ek, 3

WM . o R OB
Nd Hr ool M A o o) B T BT
oy o3 5ot

A 1= A Bl folo

2, B
At
3

111

3

K

m

A=

el
=

e

A7AF wsg 118

I 6% watA] Ao}

oj

)

3}
o}

d A

xr
g

AN 5

(ez]
3

108 A7%e o

FFo A&

1
[O=]

ZRIage] o9

3]
s

7lWko 2 3 SWA

il

587%7}— /\}-% l‘f_@;‘(_ii ]4']:/]'%;]\'9_14' %

A
I

stalel of3)

79 113hd

]

==
T

o o3

JE

SFA
s}

B0 FEE o3

i
=

el of3

3}
<1

Hel dea/pARE 11ehd

kAo A Al Al

o

29, AR 59 A ARE wol
24", o Lojur] 59

3

Ay
ar,

A

Aol M= Ve

el

=
T

i
]

R
=/
Tor

™

=

7}

L
L

s

Abe| 7}

)

B

o]

H,

- 99 -



100 RpELZ

1455 MERT Wby szl ofs
37 olele fojsz AN 7&Hol
2120,

o) Aol Az} 118ha AFes w
Ao ek uh g 2

S5l wer waA oA thelok & )
83 BaE gog 2 21 e Yo
9 4 458 5 A, A2 gois

9]
dA ke AE BT
2ol Bo] Hat-7)E-At3 S e JF
o= Ay FPE AA7F WA sE
(AAZ, 2000), Bet7)1%e] Hd= Hoy)
=
o

i

=7 oalE Eat 497 Ak
al

WA= Sl @R o FojA = Al

AT Vol.32(2)

Abs stazrel SAAE FRoRA ALS
w3 $AAE o 5w Jge )

CIDEI CEERE
!

o)
LR
K

|t
rlo
Bl T
o
>~

oflt

fr oo

- ot 1 ¥O
o ¢ o %
e ﬁl i’ lo &
- >~
>,
iz} fo
) o
N B
9y 2
o o
2 2
ol
ox & o
a2 o
o, il
A _Ol
-+ 5=}
L3 %
)
T

]I.[‘; -
1o,
i)
K
rir

o

[0
ol
rir
K
ol
29
= _Io{t
o)
L) ;
Lo
oo
2
il
1o, o 1%

=
>
dr e
1
i
i)
ko
oX,
o
%0,
o
rlr
>
-~
>
ml
Do 9w v W £

o H

o
rr

o
o
=
&
>
29,
~
mx
)
2
o

T < A s
e
o
N,
N
={

10k aa
)
(L
¥
FN
-3
ot
o

o HU :
L w o
rob
o
g
S~
it
rlo
mlo mh
o

£
my
e
4

ol
S
=

My o
N
ot
RO H
o,

re
-
| E’
rlr
ko
>
=2
X
R3)
X
=2

o >
SR

2
30,
rr
2
ot
il
_)
o
il
Mo
ol o [l
o
X
ro

N
)
=2
L
T
il
2
ol
i)
£
>
- 2>
K

32,

oK
s A
y
o,
0,
e o
ol
o,
i
2
ik
_1
%2
o
e

G, A8 2003). 2Feta 3}
AoA AFEEE ATEE Sole] 5
CHEE = S e ek
22(2), 200~211.

nSE 1998, 258 wsHA s V-

- 100 -



101

A7set 1 wHA of

2008

=il

Aol 5

3}
S|

Zeta 3}

°]/1(1999).

, A=, 197p.

ogel A

ofo

;Oﬁ

el

1

glgol 24 3 =7

o
=

o

-

d
i

il
700
T
;O.ﬁ

]

X
o}

do
A

e, #d, v, 7h

254p.

o

g

Az
ol

L

1

3
<l

7}

%383, urEA](1999).

A4 -

a5y

g

ol

5

e

;O_I

1

(2008). 10

z9

37

1

=

;ﬂ égcﬂ’ o]

oo UARd,

hyA
3t

= o] 7-21(1999).

w}8}3] %), 29(4), 363~371.

(2000). =}3}

o~
R

‘mo

Ea

&

i

4, Ao

or

e

=0

X

o o4 zA]

R

==
K3

T

;OL

AE LA

ul
=

"B, Ae21(1997). 23t

o

Tor

o

Difficulties with

(1980).

P. L.

Garder,

CEENE
gk3] 7], 25(1), 89~103.

of gk s

=

scientific  vocabulary

non-technical

2

3
(1997).

A

amongest secondary school students

1

Australian

Science Teacher Journal, 26(2), 82~

90.

Marshal,

The

in the philippines,

al7)
A
oF
ol

(1990).

Problematic words and concepts in

and Gilmour, M.

S.

R
H)
oF
;Oﬁ

<

&

Tor

-

:A\._
&

N
1

=
o

physics education, A study of Papua

9 24 8] (2004).

New Guinean student’s

A}

Ahst

5

3

comprehension non-technical words

iz
A
oF
ol

used in science, Physics Education,

25, 330~337.
Romey, William D.

&

=3)5}

)

xr
i

o
do

o

s

—_

o
o

oju

(1988). Teaching the

gifted and talented in the science

53}3]7], 10(2), 67~71.

Education

National

Association, 61-64.

classroom,

ol

xr
i

e
B
o)
fijal

K

ojo
™

Al -3+8k3], 25(7), 576 ~585.

- 101 -



Vol.32(2)

102

FENMOFF WS d® a7 N T o
o= T ME T T RN T TR T
R e A -
S Y T =0 wr o il T
up B T W o TR 8 o T np
J = T ey _rw
R OB e X 5 X oy, ol
- A AR S -
. R I e BB K S Loy "
O B SV~ R
3 o 4 o bl v = =
S LA ] T o5 R
Sicy IS & L O &
o om W J) Hd T e N e ey e
L R T TN B o B o o
ol ! v ' ul
TR BN Bxosifg® i
- —_— ~
T W o w4 T A OO o E o o
S wm TR T T =
nl 7 . ..
ﬂ%%%%;ﬁﬂ@%%#@%ﬂ Hmﬁ
R e ™oy E fnooh o X B ook B o1
oW T T W e W om oS W T Kk o
T e f ®BE g ®§g o wg
) PN - T - — . — - — =
= > <o o - aw - N - .
Calon R T el T 8
- owmE T m B W W o ® 8
T . - I . Y G S}
2 Mo T oo ol T NE - <M i
= A N X ®o o "R do N R O
KPw L, wmH ey Wy
TH W w Vewg v ww Fw oo
Tol” 7 plo Bo S off - plo %0 Plo T plo 70
— B X
=N H g RS H T N -] GARNE! T
P s s ¥rends PEI4gLw
~ B < w o ™ SN 0 o Joh!
%WL%%owwumﬁﬂﬁmkﬂo%ﬂkﬂo%%%
o _z\ﬁ ok S o T - z(W %0 g %x 5 < _/L = IS wr
=T o W T Ry B R R
- or N No (- b — of T H o ® T oo oo~ MR om
B = =) Mo = ald o
\V T N of o o 3

]

20081 11 282
20084 12¢ 244 e

- 102 -

13
ot

3o

[

1=
4

f

9]

[

=
2adow I}

Aol A A3

A

of
2198
F SWA

pud

oA

SWA
<

[e]

s
7]Hko =2

p

o] 118hd A3} |

] %]

[e]

=





