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ABSTRACT. The purpose of this study was to develop a teaching strategy focused on science writing and to investigate its
effects on enhancing students’ problem solving ability. A teaching strategy using science writing enhancing problem solving
ability (REWS model) was designed. The REWE model consisted of four stages: 1) Sensing and Stating of Scientific Problem
by Reading (R stage), 2) Exploring Problem (E stage) 3) Explaining by Writing (W stage), 4) Integrated problem-solving (S
stage). 135 10th grade of students were assigned to one experimental group and one control group. Students in the experiment
group were taught by REWE model. Students in control group were taught by traditional lecture-based instructions. The pro-
gram was implemented over a semester. The results indicated that the experimental group presented statistically meaningful
improvement in critical thinking necessary to solve problems (p<.05). This study suggests that science writing can be effec-
tive for improvement of problem solving ability.
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Table 1. Cognitive level

a2 A7 wetell gk A 651

Unit: person (%)

Group Formal operational period Transition period Concrete operational period Total
Experiment 41(58.6) 26(37.1) 3(4.3) 70(100)
Control 49(75.4) 15(23.1) 1(2.5) 65(100)
Total 90(66.7) 41(30.4) 42.9) 135(100)
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Table 2. Specific activity in stage

e mobal i LA S ES Bhgla vbAate] u] s
718 B3 BakH ANl s 1A e ARt
sheith w814 S0 merF ) S AL G
kol T B Hh3es) deg ol sl o
T 5ol A4E & YRS Sk B ATl AL
7HA) Bt F) S t

ro,
>
B o
lo ki
8
o o
I[N }
x =
N
e l-ﬂ
l_m 0915
:(l)_l_"‘
ot
o

€L
]
o Ar
30
ft
Y
p#
32 ©
K
=
R
2

2

s Il

m?‘;‘ > B

amlile?

Mo o
2
>
o=
il
lo
40
EY
%4
i)
ol
I
o

o

Ay Al o o 2 fo
rUlo i
e
>
ol
4 3
o |

[¢]

z _—
[0
-

AR, ﬁndlng
problem by Reading)o] i & HA] @A = A& 4 5

S8l £AIS FA S TAI(E; Exploring problem), Al HJZ‘H
S o ele) Sl Falslel 34718 Fal SEH O
2 425 = =3 H = @A|(W; explanation by Writing), 1]
HA A= Aol Fahd ol AMSHS Hlojuba] oy
A cheret 4ol BIElof gl BE 242 o)
3l = TA|(S; Integrated Problem-Solving)o|t}. o]} 7+
< Yl SA R o] Fojxl Hpet 247] Y K3 o] ‘REWS

rlr flr E

Category Activity
- Reading
- Recognizing problem through reading
R - Defining terms
stage .
- Summarizing
- Describing and discussing about reasons
- Formulating and discussing hypotheses
- Finding differences of data (picture, graph, reading materials, table) and describing reasons
- Finding similarities of data (picture, graph, reading materials, table) and describing reasons
E stage - Finding regularities of data (picture, graph, reading materials, table) and describing reasons
- Interpreting data and describing scientific principles
- Transforming the data into picture, graph, formula
- Describing scientific principle, for a given problem, by collecting data of the R stage and the E stage.
- Describing conclusions from the scientific data.
W stage - Concluding by analyzing more data.
- Comparing the science concepts through group discussion
- Evaluating and modifying science concepts through group discussion
- Analyzing and describing complex causes (social, technical, scientific, etc.) on issues related to the real life
S stage - Describing solutions for scientific phenomena in consideration of various factors such as society, technology and science.

- Comparing causes and solutions through group discussion
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Table 3. Science writing by basic inquiry thinking skill
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Basic inquiry thinking skill Science Writing
Observation (D writing based on observations
e (D writing about criteria for classification
Classification .. L . . .
(2 writing scientific facts in tune with the times
(D writing about the process of converting into a proper unit
Measurement ¢ P € prop

(2 writing on the methods of measurement

(D writing about scientific error
(2 writing about evidence

(3 writing after predicting the future

@ writing about regularity of data

Inference, prediction

(5 writing about assumptions and conditions

(® writing about strength and weaknesses, based on data

(D writing about scientific reason

writing about blanks of text

writing about diverse examples

Table 4. Science writing by integrated inquiry thinking skill

Integrated inquiry thinking skill Science writing

(D summarizing
Problem recognition

(2 writing on thinking about scientific phenomenon

(@ writing about scientific issues for studying

Formulating hypotheses (D writing about formulating hypotheses
(D writing about manipulated variables
Controlling variables (2 writing about controlled variables

(@ writing about dependent variables

(D scientific writing through table, graph, figure, formula, statement
i. writing about similarities and differences

ii. writing about regularity

Transferring data, Interpreting data
(@ graph drawing

iii. writing about scientific meaning

(@ drawing scientific concept
@ expressing scientific content by using formular

(D writing about opinions

(2 writing about conclusion

Generalizing

® writing in many ways

@ writing about problem solving
(5 writing about science principle
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Figure 1. Example of REWS Strategy.

2014, Vol. 58, No. 6



654 Bl

o8 BEAAY HrtEAE st AAlS e &
AE 2 o Q15 vjaa] Abarg o) Hrp EAQ
AF 773, B, dubd, AEd, A8, 584, B
T ol&ste] st Al A &2 vl HA ApaL
g o] WAES A3 = Hassurd & Dias*= H|ZH2] A7}
L AAY A sl e Ae AEAolal =e4 e
2 Adsts of AR A Abarebal SHHA 1Sl A
AYAA, 7VEAA, A, 8 5 25 T o HHH
A2z AQlthar 619l A, Kellough & Carjuzaa®%= &F7
oA sHYEo] ofolt o] & s ofolHolE F
g7 e WS Az off vjeA AfALE ghehal o)
Aok & T ARLE S o v]ubA] ARaLvE 0] P
Wetol A A A B "t abg ol EAs Ao &
3 A AfALE O AL @ AR W 25, 4, 95
7, 2, EARNA], 7HE A7, HRAEAl, A= g 2}
wjA, 4 =&, gutstetar A AIsHIH weba] &4
A9 ZAs7] sl w37t A EA Aol
3:111:4—'5 v AbaE o] PrEAE ARSI £

A8 el st on) 2t

2 BYE gl 3 w0
2 AYAAT Hok EA7F 240 BFE 2] EAo
dhsh AL o] o] 47 whg o = A shant WAk
At Y of BgoR LA Eo] glo] B 1332
AT Lol 4] BFL A9 & B0 R 0| FolH F £
Sl gAolth BGS wera BAE AT ) a7EE
B AL S B ol 7P, MR AR A 2 %

R AEEE W AUSE YIS BYo] T

of Qlt}. B H AR 2] Cronbach’s a+= 0.808]T}.

AR 4=F HAA(GALT)

YS9 217 HPE S22 2q5te] A7E AW
of 7} Avko]l &3t SHAE O] Q1] S0l u| LA T
A& eobum, ol 4ol thE SYER T4 of

= 5
o2 HES HAEH] ¢5}o] Roadrangka 5240]

A 3
9Hk GALT 422 A}-8-3Hth GALT AR = &
2], ulg) =], Wel BA o), BE e, Al =g,

=)o) 67he] 2] 93

A N oo i %ZIJ S e

A7 AN ThE 8910 91 Ag WEES el
o R 2R NS AT 1287 FLRS A
S At AT thabel mEL ] 424 Al
& 50802 Agtelo] 917] o] Aol A= GALT
ARG SO Aol 208 A7 3550l 9

O A A 1R 10MAK ] A B
S} o] 7} B es% 2 oz Ao, o
Al Bapol 113} 12U BE 7Hs3k 2ol 4 1S 1
A, 2L 24 E wEel Ao 7tR] Xé%ho-i R
2ol 4 47 olsjeldd 749 2], 57
W 3], 87 olabole WA xAs 2 BRI,
Roadranka 5-2*0] 13} GALT €H2 7 A} 2] Cronbach’s o
AeE 85018, B rof A AARS] Cronbach’s o A4
.690| T},

o7 A} o =)

£ Rl e
EARALE Gobns] s AgE FAH AN
2 AL 4L AN et BAE A o)
aEs g Ane o] Bt 248 AHgsharh ofof
whe Aukat v ko] A AbRo] BahdE BAls A
of BAT WA A1 YrE 24T AT Table 59}
71—3]_
Agre] wmyke] u]3) A Bt Al Hls
Wi A47h o B e, g B 44
Urebtc. Al u ] BAs Ao
#ol7k FAHO R folulaA] o] 915
A A4 A4S FRACR sto] U
AA ST AU B AR A AT Tuble 67} 2
B4 A A wayke] B A4 2ol 7}
o2 fojulshA Ughehp=05). AR va Apae
Aol BAHOR FoulstgAN FAHOE
A CLEA GEoA A wmyte] A4 Ao}
SAM02 folelshd skehpe0s). w5 Bl
o] Baah 7} AP RTHs oY B A
azi o714 Sloi el BAlol Het 247 85

ZHsHZE 2A

:(,)l:
S~
z

o,
flo 2 4 2 Ao

o
i)

B

S
(R

o g
ot

]_

o
rE
oft
M

o]-m—€

B

w4
(L D)

1)

e tB_ Qe stol A% o3 el BAE s Aol ol
314 pot T Weke] A4 Fpolsk fuSHA e SE
o3t £ o] Folgk APy v Wy Sy 217
Sgo] B GAH 227 3w 7]0]7] o] Sy
£ Q1A o] uls) Wel FA Lol 49 ¥ Ae
A Aol7k fofulatA) 948 % glr.

wreb Aol BAH 0w fojulata st )
s mgwat Ao] WhE A A EiE Holth 0|2

Journal of the Korean Chemical Society



ot 27 BEe T TAAY A kel digh A 655

Table 5. Mean, standard deviations and adjusted means of problem solving ability

Pre test Post test
t Adj. M
Category Group M D M ) dj
. experiment 1.19 0.27 1.38 0.30 1.38
1. Prediction
control 1.16 0.28 1.09 0.19 1.08
. experiment 0.71 0.25 1.21 0.64 1.24
2-1.F lating hypoth
ormuiating Ayporieses control 0.86 028 0.53 0.57 0.48
. experiment 0.23 0.46 0.66 0.70 0.66
2-2.F lating hypoth
ormuating fypofieses control 0.19 0.50 0.19 0.47 0.19
. . experiment 297 1.71 3.73 0.99 3.74
3. Controll bl
ONITOTINg variables control 342 127 3.45 1.34 3.40
. . . experiment 1.95 1.51 2.82 1.09 2.80
4. Transferring data, interpreting data
control 1.92 1.41 2.13 1.37 2.27
. . experiment 0.73 0.96 1.37 0.87 1.42
-1. troll 1
5-1. Controlling variables control 111 095 121 0.95 118
52 Generalizin experiment 0.35 0.66 0.74 0.89 0.71
' € control 0.43 0.56 0.44 0.59 0.41
Total experiment 8.12 3.25 11.79 3.08 12.04
control 9.23 2.75 9.20 3.09 8.93
p<.05
Table 6. One-way ANCOVA results by gender for the problem solving skill
Category Group Adj. M df MS F p
iment 1.38 N
1. Prediction experimen | 3.146 50.191 000
control 1.08
2-1. Formulating hypotheses experiment 124 1 18.089 54,571 000’
- uiatng yp control 0.48 ' ' '
. experiment 0.66 .
2-2. Formulating hypotheses 1 7.408 22.382 .000
control 0.19
i t 3.74
3. Controlling variables experien! 1 3.365 2,559 112
control 3.40
. . . experiment 2.80 .
4. Transferring data, interpreting data 1 9.418 8.144 .005
control 227
. . experiment 1.42
5-1. Controlling variables 1 1.927 2.527 114
control 1.18
L. experiment 0.71 .
5-2. Generalizing 1 2.942 5.966 .016
control 0.41
iment 12.04 .
Total experimen 1 315223 41.780 000
control 8.93
p<.05
Table 7. Two-way ANCOVA results by gender for the problem solving skill
SS df MS F P
Total Teaching Method 308.871 1 308.871 41.539 .000°
Gender * Teaching Method 10.895 1 10.895 1.465 228
*p<.05
93] o] UF UG BHS UAG AT Table To 2ok S A o] Fglo] BASN ALY Pk mt
A A bR E BEE S BeMT A oletm B 4
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Table 8. Two-way ANCOVA results by cognitive level and science achievement for the problem solving skill

Category SS df MS F P
Teaching Method 301.943 1 301.943 40.742 000"
Cognitive level 929 1 929 125 724
Cognitive level * Teaching Method 28.385 1 28.385 3.830 .053*
Teaching Method 285.707 1 285.707 37.800 .000
Science achievement 5.598 1 5.598 741 391
Achievement * Teaching Method 4.546 1 4.546 .601 439
*p<.05
QUX|Z=D A Y F ofl ME 2MoHEH 24 22X HA
SS9 A =t o A =l whek Be 2247
£ ol A A gl nlAl= auE dobi 7] fsto 2 Aol M= At et = At S0 Heka
WA GALT 42 HARR SHYE9 A =28 i‘ﬂ 3f 271 a9 By weh g 8 ot G275 sk
2 A3} 97%9] P S0l FA A Ao MET] 0] A e A A S ZAS A 22475 sHHA Als
Stk wheba FAA £27) SIS A GAH  oh shySel BAlslAY Gl e LA dohn
22709l Bws] SHYSE Ao T F40)S BE 1A Sk
3k 4:9] HeFo] Qx| 5ol upel AsE kA e AT A HA, F 2247)S FEI 5 A
A Gopits] H9) o UBLRAE Spedck ER AT BAls A el EfAol Gk pe05). AR AL
el HAESL 29 AN HEAG BNE B S8 T ALS BANAY K22 Y4 4 gon ¥ 8
A ST vyl S0 A st AFES B 2um BAs el Bad vw 4uee 548 49
Nl Bopeh B AL 1517] B34 AF ARG MATAS Aeskn A vy G Hol 7t §
il A Bl AR AR 18] S0 4E AHOR Folnsterhp<05). £ A0 Tt 2475
HOET AP ot A Ee W HOA AT WEE B B8 SYeldt BAME gy vt 2479
7] Slste] 18] Z2haAk AR S AHE B ol FUA HIBANE ShEA A AnE A5
o] ¥ S} Bt} MAE B v SER T UF A Fold BAS AR} stk 53] A 9
O Lol A BHe AHE k49 A Abolol A oAk A AT W A BAC 3l WA
SAg R3S vlwek et 1 ATHe Tuble 83+ 2k Aalo] B2AstE mEE RES B3 A LS 2
B A 5e] X0} QX SE Aolo] ATAE B AAA 1 EL AL S 5 YRS 39
UERLEA] QFQEE & Q1A ol Aaglo] #st 2247 A, Al WA QL] oY} oA B Ak}
TUS AN EY ol At e & o Qloh & Hlmuke] ZAs) Aol dagh vjaal Abary 4= 2po| 7}
Aol A = X9} QIAE Abole] AT A BiE SAALE Fou| 5t ATH(p<.05). = AEol TAglo] B
v ek 2 ] oF A A 24H7] sy ol whebA o 2227] = A A A Y Aol &b ol
7| eh FAH 247] FYEL Ao dEglol A, QA =23} 3F A F ol Akglo] A vt vl
ot Z227] o] ZASAY ol maploleta & WHke] Has 2ol 7k FAFH o= Fo —4”]5}2‘1‘1}(%-05). AA
= Qe T A F ol BAIRLe] Tt AbaL é A2
T A2 2F AP ok} A3 mof] whek Al A E el o] FAFE A= AL o @A oA " aad wst
Aol 7k QA dotE W AR =t = A A =22471¢ T4 Al E 2247] FEol %%’5}711 Zed
Atol 8] FEAg Eie UEhA] itk 5 ek 224 7Ferdol M- wthe S77F Atk & HeterrE &
715 283 A4S A Y ARl Aglel A S A2 A a2 T AT =l duglel 24
a9 ol At de= & Utk S AR A A9 4ol axpaoletal = 4 Sk
F&e b o] Hat v|ve| I B He S27] 5 of Ao RS EYl & v 22 AdES st
A& F3f mlayto] vis £AIs 2 H7F -2 mlsHA gk
FAENETS & 5 AH(p<05) AR, 28t S24717F EAME 2 FEA717] $1 5

E:]E‘
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