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ABSTRACT. In this study, we analyzed the etfects of science inquiry learning that applies open-ended hypothesis-test-
ing learning model in a high school chemistry class of grade 11 in respect of science process skills, science-related atti-
tude, and appreciation towards science class by cognitive level. Open-ended science inquiry learning activities on *Metals
and their applications™ unit in Chemistry I were developed and applied w© the treaunent groups while the conventional
science activities were applied to the control groups. Four classes of 92 students in a bigh school located in Seoul were
assigned into the treatment and control groups, respectively. According to the results in the test of science process skills,
the students treated with the altemative experiments emphasizing open-ended hypothesis-testing obtained higher scores
in *experimental design’, *data conversion and description”, and “hypothesis test” than those with convenrional exper-
iments but not in *problem cognition and definition” and *hypothesis fixing'. There was negarive etfect on science-relared
attitude due to increased roles and tasks in the open-ended science inquiry learning activities.
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Tubfz 1. Numbers of the subjects by cognitive level

Conwol group Treamment group
ITigh 24 27
Low 19 22
Total 43 49
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Table 2. Topics of chemistry experiments developed and applied by this study

Major unit

Expetimental topics

What propetties do the relics of the bronze age have?
What propetties do the alkali metals have?
What is the reactivity of halogens?

Metals and their applications

The cotnpetition of metals

The ecosion ol metals
Making gold, silver and bronze
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Table 3. Means, standard deviations, and adjusted means of the science process skills test scores

Level Control group Treanment group
M SD Adj. M M SD Adj. M
ITigh 31.00 3.22 29.62 32.26 236 3143
Total Low 28.74 3.04 30,08 29.82 345 30,69
Total 30.00 3.69 29.85 3116 3.12 31.06
ITigh 1.58 58 1.54 1.63 A9 1.60
Problem cognition and definition Low 1.53 S 1.536 1.55 Sl 1.38
Total 1.59 S0 1.55 1.56 53 1.39
ITigh 6.92 1.06 6.91 6,78 1.09 6.67
ITvpothesis fixing Low 6.16 117 6,18 6,23 141 6.33
Total 6.53 1.26 6,50 6,58 1.16 6.55
ITigh 11.13 142 10.87 11.85 91 11.66
LExperimental desigm Low 10.63 1.30 11.02 10.73 1.52 10,78
Total 10.91 1.38 10,95 1135 1.33 11.22
ITigh 4.38 1.31 437 5.37 .88 .36
ITyvpothesis test Low 432 1.34 4,32 437 115 4.78
Total 4.35 1.31 4,30 5.07 1.01 310
ITigh 6.08 88 - 6,22 93 -
Data conversion and description Low 516 1.77 - 6,36 1.36 -
Total 5.67 141 - 6,29 1.14 -

Toble 4. ANCOVA result on he science process skills test scores

Source of variance SS df MS F p
Total Treatment 33.07 1 33,07 377 018"
Treatment=Level 8.04 1 8,04 1.40 240
. . Treatment RCES 1 A4 13 702
Problem cognition and definition - eneLevel o1 1 01 04 834
Hypothesis fixing Treatment 05 1 03 03 829
: N Treatment=Level Rel] 1 90 78 380
. . Treatment 1.69 1 1,69 1.25 266
Experimental design Treatment=Level 373 1 5.73 4.25 0427
_ L Treatment 11.91 1 11.91 8.64 04047
Hypothesis test Treatment<Level 1.62 1 1.62 1.18 281

‘p=0,05, “'p=0.01

Tabie 5. Result of Mann-Whimey U Test in data conversion and description

Mean rank

Control group Treannent group

Data conversion and description 40,85

51.46 810.50 -2.02 043

005
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Toble 6. Means, standard deviations. and adjusted means ol the science-related attitude (est scotes

Connol group

Treamnment group

Level M D AdLM M SD Adj. M
TTigh 3.56 51 3.35 310 A8 3.10
Pleasure Low 346 49 345 307 A6 3.19
Total 3.52 50 3.50 EAES A7 3138
TTigh 323 60 3.26 3.03 65 297
Sciemtific inquiry Low 338 50 3.33 EA K] 68 3.21
Total 330 55 3.29 3.07 b0 3.00
Table 7. ANCOVA result on the science-telated attitude test scores
Source of variance SS dt MS T p
Pleasure Treatment 291 1 291 15.38 0007
TreammentxLevel 20 1 20 1.08 302
Scientific inquiry Treanment 96 1 96 294 090
- TreammentxLevel A5 1 15 A6 499

“p0,01
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