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ABSTRACT. The purpose of this study is to investigate the effects of research project activities using the science writing
heuristic on science inquiry abilities and attitudes toward science in high school students. For this purpose, we conducted the
research project activities using the science writing heuristic consisting of questioning, experimental design, observation, argu-
ment and evidence, reading, and reflection steps for 73 students of the second year of science core course in high school in
Jeonnam. In order to analyze the effects of the program, we surveyed the scientific inquiry ability and attitude toward science,
investigated the perception of the research project class applying science writing heuristic, and conducted interviews when
there was difficulty in interpreting the results. And the results of this study are as follows. First, among the science inquiry
abilities, the score of Reasoning, Hypothesis setting, Finding variables, Operational definition, Experimental design, Graph-
ing and data interpretation, Generalization was significantly improved statistically (p<.05), but the score of Expectation was
not statistically significant (p>.05). Second, among the attitudes toward science, the score of ‘Leisure interest in science’,
‘Enjoyment of science lessons’, ‘Career interest in science’ was significantly improved statistically (p<.05). And the score of ‘Attitude
to scientific inquiry’ decreased but it’s not significant statistically. The high school research project applying science writing
heuristic had a positive effect on scientific inquiry ability and scientific attitude but it could be burden to students because it is
led by students in a form different from general science class for a long time. And so continuous study on research project that
minimize these disadvantages and maximize their merits is needed.
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Table 1. Item numbers of scientific inquiry ability test

™
e
}011

Scientific Inquiry Ability Item Number
Expectation 2,4,6
Basic Inquiry Abili
asic Inquiry Abity Reasoning 1,3,5
Hypothesis making 13, 14, 18, 21, 25, 26, 34, 39, 44

Finding variables

Operational definiti
Integrated Inquiry Ability perational ¢ tntion

10, 12, 22,23, 24,27, 28, 29, 40, 41, 42, 45
11,17,31, 32,36, 38

Experimental design 16, 30, 33
Graphing and data interpretation 15, 19, 20, 35, 37, 43
Generalization 7,8,9
Total 45
Table 2. Ttem number of science-related attitudes test
Science-related Attitudes Item Number (Pre) Item Number (Post)
Attitude to scientific inquiry 11, 13, 14*, 15 11%*,12, 13*, 14, 15%

Leisure interest in science
Enjoyment of science lessons
Career interest in science

21,22%,23,24*,25
26,27%*,28,29%, 30
31%,32, 33%, 34, 35%

21%,22,23%,24,25%
26%*,27, 28%,29, 30*
31,32%, 33, 34%,35

*Negative question
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Test of Science Process Skills)2] 371A] 519 G (A4,
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o2 A AAE BE 5UT AAAE At

Fof 24atelct.

T}stof 3t = FAFA]= TOSRA(Test of Science-
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519 9o = AF| =7} &K El(Cronbach’s 6>0.6) 3} &
ol )3t B T (attitude to scientific inquiry), Z}}+o]| o] 3t
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Z7]-&(enjoyment of science lessons), 13+ 2] Jof] o3t
Al(career interest in science)®] 47}4] 319 J & LS
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Table 3. Procedures of research project using the science writing heuristic

Questioning
Experimental design
Observation
Argument & Evidence
Reading
Reflection

Analysis of prior research, problem recognition, questioning

Establish experimental design through discussion

Conduct experiment, record and Interpret observations

Deriving claims from evidence and explaining their conclusions

Finding theoretical interpretation through reference materials, elaborating claims and evidence
Change of thinking, writing in relation with real life

Folwl 3, 1) Qo 28, w9 I A o 182
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Table 4. Scientific inquiry ability pre-post comparison
Scientific Inquiry Ability Test Average Standard Deviation t p
P 2425 0.665
Expectation e 2842 0.006
. . . Post 2.671 0.473
Basic Inquiry Ability
Reasonin Pre 2644 0632 1521 0.133
¢ Post 2781 0.507 ' '
. . Pre 6.575 1.810
Hypothesis making Post 7945 0.848 -6.244 0.000
Pre 9.329 2.625
Findi iabl -3.716 0.000
{neing variables Post 10493 1.069
P 4.151 1.421
Operational definition e -4.643 0.000
. o Post 4.945 1.066
Integrated Inquiry Ability Pre 2479 0709
E i 1 desi ' ' -2.301 .024
xperimental design Post 2685 0.550 30 0.0
Pre 4.808 1.478
Graphi d data int tati -4.534 0.000
raphing and data interpretation Post 5630 0613
. Pre 2425 0.644
Generalization Post 5 685 0,550 -2.722 0.008
Pre 34.836 7.601
Total -5.731 0.000
o Post 39.836 3206
Aut 3 =9 FEHT E5olA 712 " s8] FAEUNeH 53]
27t A o2 fojulstolrte Al nEsHAYS o
st B S| 0|X|= e FoR G A AT 2N 7|2 H 5 F
g2 A5t 22715 A8 JAATF EFo] a5 T2 oA FAH LR fFofulet Zol7F A%tk A
o] Tt ' sl vAls e dorE7] {5k R e s 7 e
Z29 T A3 of AARE FAfe] tet e #E t- U HT 9 B 7H AA, Hl 27), 2444
A7 AE Table 40 YeERH AT 9], A9 A, e zet A dlolE a4, URtEt 5 R
sot g7 52 A BEol A WA 348367, AE 5] Aol A AP AART LS A4 W WaTt
A 39836H 0 A FAelA B D BAMCE AR BAMCE felulstgthpe0s). ol B
FolulStAThp<00). ol BTA Wot 2712 A B} BA/E A8 WHAAT BEo| WEAA F
FAAT G5l nESHYC] B T 5 Al EI HT S A=Y &R gl % 4 e,
7b Qlgicka & 4 qlek. olefdt Arte 2EIAS AR 8% 44T
S el BT BN TS e BT A mEeAE 46 48T AA AT Ee 18
FEol A A ATE S $5<) 3% U7 58 Pl A2 SISO B3 BT e i) AlAe] vt 9l
FAAQ G n Mk Ay AL} o] 1E8HAY o k= A9 A Aol fAbskloh
oz YA B 3“7% A3 A AFNHE F wpebd G B8 B2 A8 BAAT BEE
e Wk G b Paol FAHAN JFS T3 9 FA AYNEH ZRES/A ) BE B4 S| Fr
oiet. sho] Srastu, wpoba] 247|2 Z|ukOR B Aba wHgo]
N BT 5 A9, R e BRol A AA Bl faste A AT 2 BT ol JFL
Bohm Fo] Bt g7 o] gty wobEnt

24254, AV 214 26710 02 AL ALl
of| A} =]

SAA LR Fom] sk tHp<.01). F2 Fato] A
A AAF 26447, AT AAF 2781 07 Mg FAE S
ou SAHCR fFroushA] ekt o= ©-A et
22715 A& JA A B5ol s 7= "
8 $ F8 S A= a3t g =
F Aok ol T dite 25 o A8 A

ystol cht Ef0fl 0l | s

A T 22718 488 QT BEo0l 15
Ay0] Trsto] v g e o v] A= ARFE obr7] §I3tol
233 59 Aah Fol AT Ak et R
A4 2E Table 5o Lrehj e
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Table 5. Science-related attitudes pre-post comparison
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Science-related Attitudes Test Average Standard Deviation t p
Attitude to scientific inqui Pre 3729 0381 1776 0.080
i ientific inqui . .

© 10 seientitic inquity Post 3.575 0.692
Pre 3.468 0.552
Lei i in sci -2.082 0.041
eisure interest in science Post 3658 0.791 08 0
Pre 3.882 0.567
Enj f sci 1 -4, .
njoyment of science lessons Post 4768 0.685 936 0.000
. L. Pre 3.427 0.601
Career interest in science Post 3,789 0.840 -3.976 0.000
Pre 3.621 0.429
Total -3.198 0.002
o Post 3.823 0.627

Fsto]l thglh e e o] XA o] AP FAF 3.62174, AR
AAF 3823 08 AT HAIA o =% FAXHCRE
Folml st tk(p<01). o= B4 Tet ST A8
A AT S50l L5y T A 2t e = Aol
a7E ARG & o Qlok o] AREAT S
U F}5tof| tfj 3t g ol BAH 0= Foju|sirhe A
o} sdstet. &, IA| At7F LY o] T}stel o gt B
Lt Sy o wpske] thgh Fu| el S Aol Al
oY AFet fArgtd], A Atel vlal sk bk oA
S8 Y A E F7HAI 7| AL T A wke F247]71R] A
&3 A At= SHEE Hetol it B el o
A3 FAHAYS & 4 Utk AFY A7 YR} B put
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of5tA| ¢kotet. 7t 2 YL WS AA
ol thgh FAA QI o AT
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Table 6. Results of the recognition test of research project using the science writing heuristic
Items Average

1. It helped me learn new concepts. 425
2.1 came to have a positive view of science, such as the value of science, and the use of science. 3.96
3. I came to have attitude to solve new problems logically, critically, and creatively. 4.12
4. Basic inquiry abilities such as expectation and reasoning were developed. 3.96
5. Ability to logically identify research problems to solve a given situation has been improved. 3.93
6. Ability to design an inquiry process to solve a given situation has been improved. 4.10
7. Ability to express findings logically using table or graphs has been improved. 3.58
8. Ability to logically draw up conclusions in the inquiry report has been improved. 3.93
9. If I have an opportunity, I would like to participate in the research project again in the same form. 3.95
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