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ABSTRACT. This study was to investigate the types of middle school students® conceptual change on electrolyte and ion.
Data were collected by pre- and post- exams of 9th grade students® conceptions of electrolyte and ion, and by semi-structured
interviews with nine students served as case representatives who participated in the study. All interviews were transcribed,
analyzed and classified by conceptual change according to the responses of the students. The results are as follows: First, stu-
dents’ ion conceptual change was classified into four types: simple conception to sophisticated conception, incomplete con-
ception to scientific conception, misconception to confused conception, and misconception to misconception. Most students
had difficulty in understanding of the concepts of ion in pre- and post-class, and they failed to distinguish between atom and
subatomic particles precisely. Second, students’ conceptual change of electrolyte was also classified into the following four
types: partially scientific conception to sophisticated conception, misconception to partial misconception, incomplete conception
to incomplete conception and misconception to misconception. The study found that students had difficulty distinguishing the
difference between electrolytes and nonelectrolytes. Third, students also had difficulty understanding the concepts on particles
because they leamed the ‘electrolyte and ion’ unit so quickly in the second semester of 9th grade in order to fill n the academic
reports for applying high schools. Furthermore, some suggestions were made based on the results for understanding scientific
concepts on particles.
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Table 1. The instruction of ‘clectrolyte and ion” unit

Lesson Conltents
1 Classification of clectrolyics and non-clectrolvics
2-3 Current flows in the cleetrolyte solution
4-5 Movement of ions
6-7  Understanding ions
8 Representation electrolytes of chemical formula
9 Principles of precipitation reaction
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Figure 1. Figure of Jonization process ol clectrolyte on the sci-
ence Lextbooks.
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Table 2. The types of students' responses in ion concept
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Type Pre-jclass Post-class Response rate, number
Students” response Students” response of students (%)
] It was described with electron movement and It was described with electron movement and total 14025.9)
atomic nucleus electric charge
] . . ] It was described with losing and gaining electron
2 }:1 ;?riﬁzsg 1l_)ejl:}:]; ;E{e_lefl?a{;g; and () It was described with total electric charge due to 1324.1)
- ~ electron movement

3 It was described with + electron and - electron It was described with — ion and - ion 17(31.5)
4 It was described with — and - It was described with — electron and - electron 10(18.5)

Total 54(100.0)
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Figure 2. The example of type 2 of students’ responses.
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Table 3. The types of students’ responscs in clectrolyle concept

Pre-class

Post-class Response rate,

Type
YP students’ response students’ responsc number of students (%)
It was described with ion and molecule [t was described with the role of water and (he ,
7 Y " o Y _ 8(14.8)
(with the role ol watcr or without the role of watcr) diflerence between clectrolyte and non-clectrolyte
2 Il was described wilh grain between water molceule It was described with ion and grain 916.7)
3 It was described with Na', ¢l and sugar molecule [t was described with ion and molecule 13(24.1}
. . . [t was described with grain
4 It was described with grain ) ) E 2444 4y
[t was described with salt taste and sugar taste
Total 54(100.0)
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Figure 4. The example of type 1 of students’ responsces.
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