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ABSTRACT. This study analyzed the effects of differentiated experiments adapted to the differentiated and selective
7th curriculum on the development of inquiry ability. And this study studied the perception of students on differentiated
experiments, For this study, differentiated inquiry activities on chemical reaction were developed and applied to the
experimental group of 10th grade science circle students while the conventional extracurricular science activity lessons
were applied to the control group. According to the results. it was found that the students treated with altemative dif-

ferentiated experiments emphasizing social interactions got higher scores than those with conventional experiments in
the test of inquiry ability and learning motivation. The difference was remarkable for the students at transitional and for-
mal operational level, especially in the experimental planning ability. It seems that this ability comes from interactions
in the selection process of experiments. And it also showed that students prefer an altemative differentiated experiments
to the conventional experiments according to the survey of recognition on the altemative differentiated experiments.
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Table 1. Category of experimental class by Pella
Category of class
Problem recognition Teacher Teacher Teacher Teacher Student
Hypothesis establishment Teacher Teacher Teacher Student Student
Planning of experiment Teacher Teacher Student Student Student
Execution of experiment Student Student Student Student Student
Data collection Student Student Student Student Student
Conclusion Teacher Student Student Student Student
Tuble 2. Category of experimental class by Herron
W 0 1 2 3
Process factor
Problem recognition Presentation Presentation Presentation Open
Method Presentation Presentation Open Open
Solution Presentation Open Open Open
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Table 3. Experiments on concentration dependency of reaction rates

Level Topic

Contents

Reaction of Magnesium and Tlydrochloric Acid

Compare reactivity by the size of balloon

Clementary Reacton of Sodium Thiosulfate and Hydrochlonie Acid Measure the time until the mark on the bottom is com-
Level pletely blocked
Reaction of Potassium Todate and Sodium Bisulfite  Measure the ame for color change afier the addition of starch
Reaction of Magnesium and Tlydrochloric Acid Measure the volume of gas collected per unit ime
Midium Level  Reacdon of Calcium Carbonate and [Iydrochloric Acid  Measure the mass change per unit time

Decomposition of Hydrogen Peroxide

Measure the volume of foam formed per unit time

Reaction of Potassium Todate and Sodium Bisulfite

Advanced Level
Materials Not Sugaested

Design a clock to measure 23 seconds {after discussion
on the experimental design)
Design experiment by group
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Table 4. Expeniments on emperature dependency of reaction rates

Level Topic Contents
Decomposition of Hydrogen Peroxide Compare the time until the ballon reaches the surface
Elementary . . , . .
T evel Reaction of Oxalic Acid and Postassium PermanganteMeasure the time for color change
Melting of Foaming Tablet Compare the degree of foam formation
Reaction of Magnesium and Hydrochloric Acid Measure the volume of gas collected in syringe per unit time
Midium Level  Reaction of Caleium Carbonate and Hydrochloric Acid Measure the change of mass per unit time
Reaction of Marble and Hyvdrochloric Acid Measure the volume of gas collected per unit time
Decomposition of Hydrogen Peroxide Design experiment by group

Advanced Level . . . .
vane ' Materials Not Suggested Design experiment by groupe

Table 3. Experiments on cawlyst dependency of reaction rates

Level Topic Contents
Combustion of Sugar Cube Compare the combustion properties of sugar cube and the sugar
cube with addinives

Decomposition of Potassium Chlorate  Determing the role of additive and compare the reactions
Decomposition of ITydrogen Peroxide  Compare the rate of foam formation when additives are added
Decomposition of TIydrogen Peroxide  Measure the volume of gas per unit time when catalvst is added
Midium Level  Decomposition of TTydrogen Peroxide  Measure the change of mass per unit time

Decomposition of TIydrogen Peroxide  Measure the volume of foam formed per unit time
Advanced Level  Materials Not Suggested Design experiment by group

Elementary Level

Tiuble 6. Experiments on surface area dependency of reaction rates

Level Topic Contents
Tanition of Flour Observe the ignition of flour off from bandage
Elementary Level Ianition of Tron Mesh Compare the ignition of iron piece and iron meshes
Cooking of Potato Compare the cooking time for potatoes of different sizes

Reaction of Magnesium and Hydrochloric Acid  Measure the volume of gas produced per unit time depend-
ing on the size of magnesium

Reaction of Calcium Carbonate and [ Iydrochloric Acid Measure the change of mass per unit time

Reaction of Chalk and [Iydrochloric Acid Measure the volums of gas collected in $yringe per unit ime

Midium Level

Tanition Property of Bottle of Methanol and the  Design experiment by group
Advanced Level Bottle Spraved with Methanol
Materials Not Suggested Design experiment by group
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Tuble 7. Results of the test of inquiry ability by aroup

1673 A Arte] 2kzk wkon} olglE xle)=
opdglvl. et AR F, = A JF e 7
2} 20.29} 2328 p<0.05 Rl H Yrigls wjo)E
Xeloh 2 ehpAdd of<dolA A8 Yghe] k4t A
=7} SA Jkel vl FEARA F A2z vlepd
v Tuble 8).

A2 dAelMe AY A FA Pt HF A
271170, AS ke HF A4l 1743 AP A
ko] ¢f7h ER|RE 2pIgle Aol ohigleh Ad ¥,
A Avte] G s 189, AF A 9T @
T 21322, 48 A A Vel e $4H
2.2 u|g)lE Aol oh Qv &, AF A o
ME AR Akt SA) At 7] 4 Aol 2}
7 vheRdR] kb Table 9).

Tuble 83} Tuble 9258 & 4= gl %ol 744
Aol M= Ak ol 2fr] = zbe| 7} Vel ot 2t
B34 o de gt ate)7) vieh kAl ekslt
24 Qe M viepd el=, AF A Aol
v AYE ArAehs el o] Fe)3l HFH<]
o9} A9l e Aoz Bl 53] AgE A4
Bl A M o] TR ) o] HF L] »
TAA e el Q82 vlA) AL A

UIRSEN WE £FY MUNHoHo| B
258 AuAgRao] B dx4B o}

o Aol F Mol Fohnr) sleked EAl Y

AP QAP AE vlTalslt. DA,

Category n M SD t P
Control 30 1.8 3.0
Pretest , 0.401 0.690
Experimental 30 12.1 2.03
Control 30 13.2 1.81 -
Postest . 3.583 0.001
Experimental 30 14.8 1.53 ’

203 7, 2p<0.05.

Table 8. Results of the st of inquiry ability in planning by group

Category n M SD t P
Control 30 3.54 1.71
Pretest 0.221 0.830
retes Experimental 30 3.34 142 °
Conwol 30 4.04 1.51 .
Posttest 2,793 0.046
osties Experimental 30 164 107 °

"6 T Fp<.03.
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Tuble 9. Results of the test of inquiry ability in data analysis by group

Category n M sD t P
Control 30 4.53 0.96
Pretest . 0.222 0.828
Experimental 30 4.64 0.85
Control 30 S04 1.18
Postest , 1.370 0.192
Experimental 30 5.68 0.62 g

"§ % Ty,

Tabie 10. Results of the test of inquiry ability of students at concrete operational stage

Category n M* SD t P
Control 7 1.6 2.14
Pretest . 0.258 0.801
Cxpenmental 6 1.8 1.32
Control 7 12.9 1.85
Posttest . 1.304 0.323
Lxperimental 6 13.8 1.47 ’ e

207 W,

Table 11. Results of the st of inquiry abilin' of students at tansitional operational stage

Category n M SD t P
Control 13 11.5 4.04 B
Pretest . 0.224 0.82%
Experimental 12 11.8 1.97
Conwol 13 132 2.16
Posteest , X " 2542 0.018
Experimental 12 150 1.35
207 R, *p<0.05
FAR zd7)e) S5 4TS A8 AF 9Ty 48D 4ER S
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Table 12. Resuls of the st of inquiry ability of students at formal operational stage

Caegory n M SD 1 P

Control 10 12.4 1.96
Pretest . 0.104 0918

Cxpenmental 2 12.5 2.46

Control 10 13.6 1.42 .
Posttest . 2.206 0.039

Cxperimental 12 151 1.66 7
207 gH3. Fp<0.05.
Table 13. Perception of experimental group students about differentiated experiments by cognitive stage unit: %

Scale .. .. . . .
Stage Very positive Positive Normal Negative  Very negative Total
(=}

Congcrets (n=6) 242 3 24.2 0.8 0.0 100
Transitonal (n=12} 27.1 300 20.0 29 0.0 100
Formal (n=12} 238 51.2 22.5 1.7 0.8 100
Average 25.0 0.7 222 1.8 0.3 100
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