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ABSTRACT. Inquiry-based experiments provide opportunities to understand scientific knowledge and acquire nature of sci-
ence. In this study, the difficulties which pre-service teachers experienced in inquiry-based experiment class were investigated
and analyzed. Twenty-two pre-service teachers attended cowrse designed as ill-structured inquiry” for 13 weeks, and research-
ers investigated their difficulties by questionnaires and interview. They showed difficulties mostly in designing experiment
and interpretation and also in understanding inquiry purpose, lack of prior knowledge, confidence in inquiry performance, and
understanding of experimental instruments and facilities. As a result, it is necessary to provide opportunities to engage in
inquiries and environments to properly instruct pre-service teachers the inquiry ability in college of education.
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Tabie 1. The list of prior classes

Title of class (the number of completed students)

General chemistry 1(22), General chemistry 2(22)

General chemistry expernuent 1(22), General chemistry
experiment 2 (22)

Onrganic chermisuy 1(22). Organic chemistry 2 (22)
Organic chemisuy experiment (22)

Quantitative chemistry 1(22), Quanttative chemisy 2(22)
Quantitative chemistry expeniment (22)

Physical chenustry 1 (22), Physical chemistry 2(20)
Inorganic chemistry 1{20)
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1. Situation:
‘What problems do you encounter while
measuring rate of HCI and Mg reaction? And
what is your ideas to solve the problems?

e

(Example) Problem identified by students:

1) Change in temperature of HCI during reaction
2) Pressure by water column

3) Change in Mg surface area during reaction

«

2. Design investigation

3. Investigation

€«

4. Data analysis and interpretation

- -

5. Conclusion

figure 1. Process of problem-based inquiry an a speeific example.
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Table 2. The list of inquiry subject and question in program
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¢ Title of inquiry program Question

Viscosity
Analysis of IR spectra

Which characters of molecule do influence to viscosity of fluid?
What are the reasons that atfect different results between calculated spectra and measwred one?
Is it possible to explain diffusion experiment in textbooks using Graham's theory?

Calculation of molecule’s energy  What are the postulates for calculation of energy? And how do these postulates affect to calculated results?

Spectrum analysis using Gaussian  For explanation about spectra of ATP molecule, what are the process and postulations during calculation?

1
2
3 Molecular diftusion
4
5
6

Chemical reaction rate
these problems?

7 Caleulation of K, AH, AS
8 2D diffraction
9 Osmosis

What are the problems during HCI-Mg reaction for measuring reaction rate? And how can we solve

How can we calculate AH, AS of dye using results of UV-Vis spectroscopy?
What is the original lattice which makes diffraction pattern?
Why do substances move through membrane?

Table 3. The category of classification about reason of difficulties

Category
Mis-understanding of the purpose of experiments
Lack of prior knowledge
Deficiency of self-confidence on inquury
Lack of equipment and time
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Table 4. Pre-service teachers™ difficulties while performing problem-based inquiry

n (ratio)

Designing expenment Carrying out investigation

Analyzing data Drawing conclusions Sum

Misunderstanding about

purpose of experiments 16 (13.5%) 4(3.4%) 3(2.5%) 3(2.5%) 26(21.9%)
Lack of prior knowledge 0(09%) 0(0%) 21 (17.7%) 12 (10.0%) 33(27.7%)
Deficiency of self-confidence 10 (8.4%) 3(2.5%) 9(7.6%) 9(7.6%) 31(26.1%)
Lack of equipment and time 12(10.0%) 14 {11.8%) 0 (0%) 3(2.5%) 29 (24.3%)
Sum 38(31.9%) 21(17.7%) 33(27.8%) 27 (22.6%) 119 (100%)
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