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ABSTRACT. We investigated pre-service science teachers’ understanding of and problem-solving ability with regard to
chemistry concepts in the high school curriculum. For this purpose, we used related certain items and analyzed the results.
We found that in the case of all items, some pre-service science teachers, who do not have clear concepts, selected incorrect
answers. The in-depth interviews we conducted with the participants revealed some of the causes for the results obtained.
First, although pre-service science teachers have better concepts as compared to high school students, they have the same mis-
conceptions as students with regard to some concepts. Second, although they are familiar with the general definitions or mean-
ings of scientific concepts, they do not understand the specific content that is emphasized in the curriculum. Moreover, they
tend to solve problems by the information visually conceived. Third, although they know the necessity of general concepts
related to problem solving, they sometimes fail to apply inquiry skills and tend to suggest concepts from the higher education
curriculum that are not helpful for solving problems.
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Table 1. Characteristics of the test item consisting of survey
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Percentage of  Discrimination

No Year-Item No Unit Achievement Standards Grade
Correct answer ~ parameter
1 2008-12 Reactlon of to represent ionization process of .ac1d in aqueous solu- 10 39.8 0.54
Acid and Base tion with chemical reaction equations.
to design experiments controlled with the factor other
Reaction than temperature(example: concentration of reactants,

2 2008-13 Rates catalysts, size of solid etc.) to know effect of tempera- 10 49.0 0.48

ture on reaction rates.
3 2008-16 Reaction to represent reaction rates w1t.h the decrease of reactants 10 49.6 0.49

Rates or increase of products with time.
to explain associated with concentration change of reac-
Reaction tants why the reaction rates are decreased with time

4 2009-14 Rates from the experimental data of the reactants decrement or 10 322 0.48

the product increment with time.

Electrolyte  to explain why current intensity is different according to
> 2008-14 and lon electrolyte from the measured data of current intensity 10 >3.0 043
6 2009-09 Electrolyte to represent a shape of electrolyte existence in aqueous 10 401 056
and Ion solution with particle(ion) model.
7 2009-15 Electrolyte to perform experiments to dlstmgu}sh electroly.te and non- 10 44.0 0.44
and Ton electrolyte using appropriate experimental equipment.
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Table 2. Comparison of the Percentage of Correct answer and distribution of responses between pre-service science teachers and high school

students
Distribution of Responses (%)
No Unit gorrect Division Percentage of

nswer Correct answer @ ) ® @ ®
| Reaction of Acid and Base 5 *A 71.0 0.0 0.0 25.8 3.2 71.0
**B 39.8 10.7 8.5 25.8 15.1 39.8

3 Reaction Rates 5 A 90.3 0.0 0.0 9.7 0.0 90.3
B 49.0 6.1 15.5 18.3 10.9 49.0

3 Reaction Rates ® A 80.6 0.0 9.7 80.6 6.5 3.2
B 49.6 6.8 15.6 49.6 122 15.5

. A 83.9 9.6 83.9 0.0 0.0 6.5
4 Reaction Rates ® B 522 76 522 90 151 160
5 Electrolyte and Ion ® A 61.3 0.0 0.0 61.3 0.0 38.7
B 53.0 6.2 9.2 53.0 8.1 234

6 Electrolyte and Ton o A 93.5 93.5 6.5 0.0 0.0 0.0
B 40.1 40.1 271 16.0 9.8 6.9
7 Electrolyte and Ton 5 A 80.6 0.0 0.0 32 16.2 80.6
B 44.0 35 6.6 33.8 11.9 44.0

*A: Pre-Service Science Teachers, **B: High School Students
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Fig. 1. The Example Item of Reaction of Acid and Base.
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Fig. 2. The Example Item of Reaction Rates.
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Fig. 4. The Example Item of Reaction Rates.
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