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ABSTRACT. The purpose of this study was to investigate the types of conceptions of mixing phenomena related to
dissolution and diffusion in high school students. The subjects of the investigation consisted of 108 students who took
chemistry I course at 11th grade and 29 students who took chemistry II course at 12th grade. For this study, it was found
that the many students had the alternative conception that chalk didn’t dissolve in water because chalk was a nonpolar
material. Most of the students understood the phenomena which carbon tetrachloride and water will not mix as the attrac-
tion conception. But many of the other students understood the phenomenon as characteristic of the materials such as
difference of density. Many of the students understood the phenomenon of mixing ethanol and water constantly as
‘Attraction conception’. The phenomenon which is mixed ink and water was just accepted by the most students as the
spreading of ink in water without understanding the reason of mixing. The phenomena of mixing iodine and carbon tet-
rachloride was understood as ‘Space conception’ or ‘Attraction conception’. It could be inferred that the diverse alter-
native conceptions related to dissolution and diffusion phenomena were generated by the absence of entropy concept.
Therefore, the explanations of science textbooks related to dissolution and diffusion phenomena need to change for stu-
dents to understand them correctly.

Keywords: High School Student, Mixing Phenomena, Dissolution, Diffusion, Attraction Conception, Science Text-
book, Entropy
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Table 1. Types of students’ conceptions as a reason of insoluble chalk in water

Number of response(%)

Type Students’ conception Grade 11 Grade 12
Attraction The force of attraction between chalk particles and water molecules is small. 1(0.9) 7(24.1)
Hole Chalk particles can not intrude themselves into the holes between water molecules.  28(25.9) 6(20.7)
Molecular motion Calk particles can not collide with water molecules. 8(7.5) 0(0.0)
The others Chalk is non-polar material, and water is polar material, etc. 71(65.7) 16(55.2)

Total 108(100) 29(100)
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Table 2. Types of students’ conceptions as a reason of insoluble Carbon tetrachloride in water

. Number of response(%)

Type Students’ conception
Grade 11 Grade 12
Attraction The force of attraction between Carbon tetrachloride molecules and water molecules is small. ~ 31(28.7)  16(55.2)
Hole Carbon tetrachloride molecules can not intrude themselves into the holes between ~ 11(10.2) 13.4)

water molecules.

Molecular motion Carbon tetrachloride molecules can not collide with water molecules. 10(9.3) 2(6.9)
The ofhers Density of Carbon tetrachloride is larger than density of water. 42(38.9)  7(24.1)
Carbon tetrachloride is non-polar material, and water is polar material, etc. 14(12.9)  3(10.4)
Total 108(100)  29(100)
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Fig. 1. particle model of phenomena which carbon tetrachlo-
ride and water will not mix.

Fig. 2. density difference of oil, water and ethanol.
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Table 3. Types of students’ conceptions as a reason of dissolving ethanol in water

79

Number of response(%)

Type Students’ conception Grade 11 Grade 12
Attraction The force of attraction between ethanol molecules and water molecules is large. 44(40.7)  18(62.1)
Hole Ethanol molecules intrude themselves into the holes between water molecules. 28(25.9) 4(13.8)
Molecular motion Ethanol molecules adulterate with water molecules because of their motion collision. ~ 13(12.1) 5(17.2)
The others Ethanol molecules divide into smaller particles in water, etc. 23(21.3) 2(6.9)

Total 108(100) 29(100)
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Table 4. Types of students’ conceptions as a reason of dissolving ink in water

Number of response(%)

Type Students’ conception Grade 11 Grade 12
Attraction The force of attraction between ink molecules and water molecules is large. 3(2.8) 2(6.9)
Hole Ink molecules intrude themselves into the holes between water molecules. 14(13.0) 5(17.2)
Molecular motion Ink molecules adulterate with water molecules because of their motion collision.  25(23.1) 10(34.5)
The others Ink molecules spread themselves from high concentration to low concentration. 49(45.4) 12(41.4)

Total 108(100) 29(100)
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Table 5. Types of students’ conceptions as a reason of dissolving Iodine in Carbon tetrachloride

Number of response(%)

Type Students’ conception Grade 11 Grade 12

Attraction The force of attraction between lodine molecules and Carbon tetrachloride 31(26.7) 17(58.6)
molecules is large.

Hole Iodine molecules can intrude themselves into the holes between Carbon tetrachloride 47(43.5) 9(41.0)
molecules.

Molecular motion Iodine molecules adulterate with Carbon tetrachloride molecules because of their

motion collision.
The others

Both Iodine and Carbon tetrachloride are non-polar material, etc.

17(157)  2(6.9)

13(12.1)  1(3.5)

Total

108(100)  29(100)
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