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ABSTRACT. The purpose of this study was to observe and analyze how pre-service secondary chemistry teachers conduct
open-ended, free style, exploratory chemistry experiments. The study examined common difficulties and tendencies that
teachers showed in the chemistry labs. The study also investigated how these teachers deal with their difficulties and obsta-
cles, such as unexpected results and device errors. Next, the study explored how students’ epistemic goals and considerations
have been shaped and changed as they interacted with one another and participated in their experiments over time. The study
suggests that it could be more effective to gradually decrease guided-features of the experiment by providing appropriate scaf-
folding, than to start with completely open-ended inquiry labs. The study also suggests that the establishment of epistemic
agency among group members influences the way they conduct experiments. Consequently, it is necessary to consider how
instructional design for open-ended inquiry labs may provide students with scaffolds to encourage their active participation
and to build responsibility in group discussions.
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Table 1. Experiment Types and Topics
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Type of experiment Topic Type of experiment Topic
1 guided Flame reaction 6 guided Carbon dioxide fountain
Acid-base indicator making, surface
2 guided Candle combustion (learning ‘prove’) 7 Freestyle tension, boiling point ascending,
osmotic pressure, aspirin synthesis
guided Iodine clock reaction (learning ‘control’) 8 Freestyle DlSt.ll.lat} on, carbon cell, Mentos cola,
3 equilibrium constant
Inquirvoriented Surface tension, catalyst, clock reaction, Freestyle Artficial soap, measuring calories of
quiry signal-light reaction, Briggs-rauscher reaction cookies, freezing point
4 guided Ammpma‘ fountal’n experiment
(learning ‘control’)
guided Sedimentation and crystal formation
5 = P
Inquiryoriented Conditional recrystallization, naphthalene

crystal, etc.
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