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Analyses on Propositional Connections in the Texts of Elementary
School Science Textbooks Developed under the
2015 Revised Science Curriculum
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ABSTRACT

This study examines the propositional connections and markers for connecting propositions in the texts of the
3™ and 6™-grade science textbooks developed under the 2015 Revised Science Curriculum. A selection of texts
from Korean and social science textbooks were analyzed and compared to those from science textbooks as well.
The propositional connections were classified into emphasis, elaboration, exemplification, listing, addition, order,
correspondence, causal relation, condition, and purpose types. The markers for the relationship of propositions
were classified as demonstrative, using conjunctive, using a comma, using distinctive linguistic elements, and no
marker types. The results showed that the frequency of propositional connections in the texts of the 6"-grade
textbooks was lower than that of Korean and/or social science textbooks. However, the frequency of the
propositional connections in the texts of the 3™-grade textbooks was found to be lower than that of the social
science textbook but higher than that of the Korean textbook. The types of order, listing, condition, and causal
relation were dominant in science as well as Korean and social science textbooks. Over 40% of the markers for
the relationship of propositions were found to be the no marker type, with the ratio of the no marker type being
especially higher in the categories of order and causal relation.

Key words: science textbook, text, proposition, propositional connection, marker for the relationship of
propositions
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Table 1. The framework for analyzing the types of propositional connections
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Fig. 1. An example of analyzing the types of propositional connections
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Table 2. Frequencies of each type of propositional connections in the texts of 3™-grade science textbook (%)

ga PRSP sa0 99 smdasa amgas Ave wg A

AR 0(0.0) 4(4.3) 2024) 5(4.9) 0(0.0) 11(2.8)

A 0(0.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0) 100.3)

ol A] 0(0.0) 0(0.0) 0(0.0) 0(0.0.) 0(0.0) 0(0.0)

o 23.7) 99.8) 12(14.5) 109.7) 5(7.6) 38(9.5)

37} 1(1.9) 6(6.5) 1(1.2) 2(1.9) 3(4.5) 13(3.3)

2] 30(55.6) 36(39.1) 45(54.2) 2(21.4) 33(50.0) 166(41.7)

< 1(1.9) 44.3) 2024) 5(4.9) 46.1) 16(4.0)

oz} 23.7) 9(9.8) 4(4.8) 17(16.5) 5(7.6) 37(9.3)

27 16(29.6) 24(26.1) 12(14.5) 41(39.8) 9(13.6) 102(25.6)

=2 23.7) 0(0.0) 5(6.0) 0(0.0) 7(10.6) 143.5)

A 54(100) 92(100) 83(100) 103(100) 66(100) 398(100)
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Table 3. Frequencies of each type of propositional connections in the texts of 6™-grade science textbook (%)

2 29

3 7A71€] o] & Aol #st Ao} 23} 229 7% AUz e 3 A
7z 1(0.9) 3(3.9) 2(1.6) 1(0.9) 2(4.4) 9(1.9)
A% 0(0.0) 1(1.3) 0(0.0) 1(0.9) 0(0.0) 2(0.4)
o A] 0(0.0) 0(0.0) 0(0.0) 1(0.9) 0(0.0) 100.2)
a 109.3) 12(15.8) 14(10.9) 13(11.7) 5(11.1) 54(11.6)
27} 76.5) 1(1.3) 5(3.9) 32.7) 12.2) 17(3.6)
R 29(27.1) 28(36.8) 54(42.2) 69(62.2) 25(55.6) 205(43.9)
< 43.7) 6(7.9) 323) 32.7) 2(4.4) 18(3.9)
o1z} 20(18.7) 9(11.8) 129.4) 76.3) 3(6.7) 51(10.9)
=7 34(31.8) 13(17.1) 36(28.1) 12(10.8) 6(13.3) 10121.6)
24 2(1.9) 3(3.9) 2(1.6) 1(0.9) 12.2) 9(1.9)
A 107(100) 76(100) 128(100) 111(100) 45(100) 467(100)




86 =545ue H41H HM1S, pp. 79~92 (2022)

ol wet Adste PR S4o] tha2r] fiEY
7 dth & EYy e Ze dd A%
(experimental science)oll 717k el = 7
9A =] 2N Bl g B A3
g3} 22 7|5 Fel(descriptive science)ol] 7171
o= 74 AE AAG AgE =2 A
7N Aol B Zlo] WAle A4 A FXe o

F= HE ThedE Ae 2 5 ol @, o
Ao wpA velnith gAshe A} ol
shthe A& wefdud Azl wet gAE Ve
el Aol gtk Aol 9%F= WIS 7he
&= ok

6shid 2817] Fhot wabrfe] YiEd et i
Aol 94 #A £9& AT A 38 18]
wet wbfe] datet fAfsgith 68hd 2971 2

g wIAMeA 7 Bkl 32 A 53205
3], 43.9%)°]10a, ZA(1013], 21.6%), FE(543],
11.6%), 212H513], 10.9%) F8< o2 Bo]
ERETh o A(15], 0.2%), 7428, 0.4%), 733293,
1.9%), 221(93], 1.9%), 37H173], 3.6%), 318
3], 3.9%) F3& A Y1EA AMEE=
HE7p Aoz gtk A, 3, 20§38
2 o) wpgh ALEEE HlEdA #Aprl 34 U
i, 2 32 8] B R e @
A oz gt A oA FHoz Fol
AHEE AT 719 o] & T e AdFkeh =4
FE] AR Rt AA o R w3 At &
P SN E 20§39 AR Mot A e
2 =t oelol wel @ol ALSEE Al o
F3o] o2 Aoe 3T Tt grEdA A
ool W&o 540 wet g AEQ Ve WA
o] gl = M #Ho] 9l& Aoz A7tHr,
BAle] A4 £33 & A, 24, A7, Jd
vl 74 §3o] 2R ek vl &S 38hd 18)7] w
Ao] A5 A 86.1%%H 1L 631 23H7] WA E
A 2] 88.0%3 Tt o] A H Aol AAA ] 7t
| o] tF-Eold A= et wyAzp A
FA AHA PrER FA ] 7] wEed A
o2 AZHET AWA grEs Sx A AbEol
U dd, AHd 5o ARE Adstr] Hsl EoA
2
o

iy

N

o

sEolBR, UE H3e Nedtn 74
WS A AN 527 47 ol
YES clgf 71 on] A 72E vhgo

¥ AL et

o

2 JHE A oS, 2010). st w3}

[}
[e] =]
Aol grER dHs FRAHoE o

ox o
fll
O.
i
i
|
|

o, of\
LT T SRS

& o

AZYE = ok ey o= AStelA] 9
) ~ E 7} 7 B A (informational) €] ~E¥ oz} 7}
7 2 (procedural) B] ~E 2] AL Ay the= A
(Purcell-Gates ef al., 2007)°]u} #8H& #4¢1 & /]
Aol Y& Awsle sHroery EAxom
UG 2UAMT A = Sl FEH A2
e A 55 ngdu, Petolgle HEe 54
o= sty a, 24, A3 §8 T WA 92
o] Bo] AHEHAZ 7 E Stk

et wat el gl ArEd ALEE WA Ad B
o] 545 getsty] f8f #3}, Tof, Ak wA]
of g AEo AMEH HAS A A REE X
ALFS tH(Table 4). ¥et w3kA & 38 1817]9) 6
ghd 2817] WA AN g A T Bl wt
Aol g ~Ed] 247t 8.570(3987H/47AFA1)9}F 10270
(46770/4631A1)e] Al A BA 7} YRyt S
WHAE G AT TFete wHA o] G AEd
g 44 @A 38R 28] 9 58hd 1817] 9
2Zk 6. 770(6770/102A)) 2k 15.270(13770/921A]) A
S E Aoz Yeylth Akg] wdA s g A4
G ghsle wyA o] Bl AEd] Ao AFd #A
7} 38hd 187] 13.570(8170/62HA]), 63 28}7]
16.670(11670/72HA]) AHEEE Ao = UET
5, 48 niA e A "92EE o] &slo] HH
g Agsiths "olA AR SHo] Sl AbE]
WA o] g E HAE ALgEE WA A
A BA7E AJA T, FAE] 97] wEE nedt
o] & & Sl =o] WA} HlwP S uf 38}
WA E A 9F BAVE 27 Bo] AME
6shd wIE Q3 AA AL

EFste.

f do mu ot {7 4

o
T
o #
O,
oft
oX
tjo
i
Ak
)
|o
fitl
paliir)
s
b
ol

<

il

fll
AN
o M

o Hog

L)

= e

FU 4 rE B



WM BAES HH HAHO ChEt BM - S -

Table 4. Frequencies of each type of propositional connections in the texts of science, Korean, and social science textbook (%)

o 3} =] A3

e 38hd 18] 63hd 287 38hd 287 53hd 1817 38hd 187] 63hd 287

AT 11(2.8) 9(1.9) 1(1.5) 42.9) 3(3.7) 43.4)

& 1(0.3) 2(0.4) 1(1.5) 0(0.0) 0(0.0) 1(0.9)

o Al 0(0.0) 1(0.2) 0(0.0) 1(0.7) 0(0.0) 0(0.0)

=] 38(9.5) 54(11.6) 5(1.5) 20(14.6) 3(3.7) 26(22.4)

27} 13(3.3) 17(3.6) 5(1.5) 9(6.6) 2(2.5) 3(2.6)

e 166(41.7) 205(43.9) 21(31.3) 44(32.1) 36(44.4) 36(31.0)

& 16(4.0) 18(3.9) 17(25.4) 14(10.2) 5(62) 13(11.2)

S 37(9.3) 51(10.9) 7(10.4) 22(16.1) 17(21.0) 22(19.0)

=7 102(25.6) 101(21.6) 10(14.9) 21(15.3) 8(9.9) 5(4.3)

54 14(3.5) 9(1.9) 0(0.0) 2(1.5) 7(8.6) 6(5.2)

Al 398(100) 467(100) 67(100) 137(100) 81(100) 116(100)

A 42 $8 F A, 27, A3, UL dE B3] vlee =itk 22y 33hd 9e w
vl 74 frdol A —a}% 0 o] e Aok Fo] A9} 63hd B wIA BT 60% o] 23
o} AbE] wHA " 2Eo] tigk HAle] AF A oA 14013 st o) e] WAl AA Al g
T8 AR HEE F ATk o5 U] 7HA olgf 2 aFetn glorE WA < WA A4 #
&l AAlske HlEo] Fo] mIAE 641~ Aell ﬂlﬂ olaff oJ -7} et WA o] W82 ol
78.1%A 3L AFS] WHAE 76.7~79.0%30 Tk ol ok sk vl GEFS PlA TheAde] e AR AZd
A RN E e a2 dg §8 o @9, Zo] waA s et maE @ B
T o= FxS Hles AAEt UUAARE BE Wxd A e A2 A 71 v AR e
WHA A HREH o2 2|, 24, 13, Y {3 u, Ao A4 BAl gk ola] SWolA It
of Hlgo] AF o A Yehd A%E ol U] WA= HYENA Tl mIA o} WG FE
712 A Y] A2 3ol AHA dAEdA FE o QA A B et A7 4 gik wt
HOR AF AHEHE FEY 7FedS ongtt H, A wA e et maka o] vls) Ha) e ¥

H2EQ 24 ofe]gg XAleH] $3 WU Aol A2 #AE gle £l B 42 #At
o7 Fe}, o], AL wIA oA shte] A %71101 & A& 7Aeke] ASdTh &, BAY
Bl A4 #AZE At Bo] SR 4 2 #A ] tigk ole] SHelA = 2t FLJMOH H]
St TH(Table 5). 38hd 1817] #3 A= A & AL AN E ¢S W FHEY Fio] A
o} WA o] dA TA GE o) 40.9%, A4 & o7 AL Aow F=g ¢ 9}

A7} g NS o] 41.6%, T 7HQ o] 12.6%,
Al el EAo] 45%% 3, g A dZF BA}
vl 7 o3l = F A ATk 63 28] I
g wtA = BA 9 WAle A4 BAF EABA
7ol 33.2%, g N9 ol 43.8%, T 7%
ol 16.9%, Al 7HQ1 E78o] 44%%R 3, A2 B
7F Ul 7] o]l el A M(1.7%) He Ao
2 YEhsith

38hd 28 Wik vlgl 63hd 28l w bl <]
g AEd A WA < HAC] A4 A} gl T3
o] vl &L ka3 I o] de] A AL EA
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35hd 187 #3t wabA el g AEd A ) gt
WAl o Aol ALEE WA BA TAQ FEE A

SE Table 69 A|AFITE A AJo] BAE= & 133]
(3.3%) AHEEI 1AL o] BAE F 2231(5.5%) A
LH AT AR5 FAR AFES A $= 385](9.5%)
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Table 5. Numbers of propositional connections for each sentence (%)

@ 07l 170 270 370 47 ol A

3e 38hd 18] 199 202 61 22 2 486
(40.9) (41.6) (12.6) (4.5) (0.4) (100)

He At oG 25 27 7 3 1 63
wrdzta (39.7) (42.9) L1 (4.8) (1.6) (100)
=49 44 39 42 13 8 0 102
(38.2) (41.2) (12.7) (7.8) (0.0) (100)

FEC] gHito] 44 38 18 3 0 103
(42.7) (36.9) (17.5) (2.9) (0.0) (100)

A8l o] & 46 56 19 3 0 124
(37.1) (45.2) (15.3) (2.4) (0.0) (100)

AT Bif 45 39 4 5 1 9%
(47.9) (41.5) 43) (5.3) (1.1) (100)

e 6ehd 28] 159 210 81 21 8 479
(33.2) (43.8) (16.9) (4.4) (1.7) (100)

7719 o] & 38 34 23 9 0 104
(36.5) (32.7) (22.1) (8.7) (0.0) (100)

Ade] Wg} 40 39 8 3 3 93
(43.0) (41.9) (8.6) (3.2) (3.2) (100)

Axel 23} 25 49 24 5 4 107
(23.4) (45.8) (22.4) 4.7 (3.7) (100)

8 = 7z 7% 30 61 19 4 0 114
(26.3) (53.5) (16.7) (3.5) (0.0) (100)

A ¢ g 26 27 7 0 1 61
(42.6) (44.3) (11.5) (0.0) (1.6) (100)

=0} 38hd 28] 25 27 7 4 3 66
(37.9) (40.9) (10.6) (6.1) (4.5) (100)

o} 58hd 18}7] 49 4 21 12 4 128
(38.3) (32.8) (16.4) (9.4) (3.1) (100)

A48 38hd 18] 4 28 12 7 2 91
(46.2) (30.8) (13.2) (7.7) (22 (100)

AHg] 68hd 238}7] 69 49 23 7 0 148
(46.6) (33.1) (15.5) 4.7 (0.0) (100)

Table 6. Frequencies of each marker type in the texts of 3" grade science textbook (%)

3 A A o] o] A3 718t #74] A = A
A 11(84.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 11(2.8)
A% 1(7.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.3)
o) A] 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
9 0(0.0) 0(0.0) 16(42.1) 8(6.1) 14(72) 38(9.5)
Z7} 1(7.7) 12(54.5) 0(0.0) 0(0.0) 0(0.0) 13(3.3)
2} 0(0.0) 0(0.0) 15(39.5) 6(4.6) 145(74.7) 166(41.7)
< 0(0.0) 6(27.3) 5(13.2) 43.1) 1(0.5) 16(4.0)
Nk 0(0.0) 4(18.2) 0(0.0) 1(0.8) 32(16.5) 37(9.3)
=7 0(0.0) 0(0.0) 25.3) 100(76.3) 0(0.0) 102(25.6)
27 0(0.0) 0(0.0) 0(0.0) 1209.2) 2(1.0) 143.5)

A 13(100) 22(100) 38(100) 131(100) 194(100) 398(100)
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Table 7. Frequencies of each marker type in the texts of 6" grade science textbook (%)
3 2| Ao &0l S 71Ek 34 A4 $s A
P 7(53.8) 14.2) 0(0.0) 10.6) 0(0.0) 9(1.9)
e 2(15.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(04)
a4 1(7.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1002)
o 0(0.0) 0(0.0) 17(24.3) 22(13.3) 15(1.7) 54(11.6)
271 323.1) 13(54.2) 0(0.0) 10.6) 0(0.0) 17G3.6)
e 0(0.0) 0(0.0) 47(67.1) 18(10.9) 140(71.8) 205(43.9)
e 0(0.0) 5(20.8) 57.1) 74.2) 100.5) 183.9)
o3} 0(0.0) 5(20.8) 0(0.0) 74.2) 39(20.0) 51(10.9)
Xl 0(0.0) 0(0.0) 1(1.4) 100(60.6) 0(0.0) 101(21.6)
=4 0(0.0) 0(0.0) 0(0.0) 9(5.5) 0(0.0) 9(1.9)
A 13(100) 24(100) 70(100) 165(100) 195(100) 467(100)
631 2817] ot WA ol ARGE WA BA & BAE FEHF st FAEY AAA TS
A9] g9 Wk Table 77 2t} 63hd w oA e F dE Aotk e, 1995 <%,
AT F A S A4S u TAE AN Z 2016).
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