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ABSTRACT. The purpose of this study was to investigate the correlation between concepts on chemical reaction rates
and concepts on chemical equilibrium in high school students. The subjects of the investigation consisted of 120 third
grade students attending high school in K city of Kyunggi province. For this study, questionnaire relevant to the subject

of chemical reaction rates and chemical equilibrium was developed and the answers were analyzed. As a result of the
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study, a large percentage of high school students answered questions on reaction rates correctly, but only a small per-
centage of the students could give explanations. Many high school students answered questions on the rates of forward
reactions correctly, but not the questions on the rates of reverse reactions. For the concepts on chemical equilibrium,
many high school students gave correct answers when faced with equilibrium questions that only required the under-
standing of one side of the reaction. But the students could not answer the questions requiring understanding of both for-
ward and reverse reactions as well. Overall, there was a little high correlation between concepts on chemical reaction
rates and concepts on chemical equilibrium in high school students. Especially, high school students with little under-
standing of reverse reaction rates did not understand that chemical equilibrium is a dynamic equilibrium. Also, high
school students with little understanding of the collision mechanism regarding chemical reaction rates did not understand
the effect of concentration and catalyst factors on chemical equilibrium. And the correlation between concepts on chem-
ical reaction rates and concepts on chemical equilibrium related to concentration and catalyst factors was low. In con-
clusion, the formation of scientific concepts on chemical reactions rates can decrease misconceptions on chemical
equilibrium. Also the teaching-learning method limited to one side of a reaction can cause difficulty in forming the con-
cepts on chemical dynamic equilibrium. Therefore, the development of a teaching-learning method which covers both
the forward and reverse reactions can be effective in helping students form the concepts on chemical equilibrium.

Keywords: Chemical Reaction Rates, Chemical Equilibrium, Forward Reaction, Reverse Reaction, Dynamic Equilib-
rium, Correlation Between Concepts
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Table 1. Items of the concepts test
Category Number Content
1-2 Concepts of forward reaction rates
3-4 Concepts of reverse reaction rates
Chemical . . .
. 5-6 Effect of concentration on chemical reaction rates
reaction rates ) ]
7-10 Effect of temperature on chemical reaction rates
11-12 Effect of catalyst on chemical reaction rates
1-5 Concepts of chemical equilibrium
Chemical 6-7 Effect of concentration on chemical equilibrium
equilibrium 8 Effect of temperature on chemical equilibrium
9-10 Effect of catalyst on chemical equilibrium
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Table 2. Results of the correct answer to chemical reaction rates concepts test Unit: %
Forward Reverse Effect of Effect of Effect of
Items . . . Mean
reaction rates reaction rates concentration temperature catalyst
Multiple-choice type 93.0 43.0 825 89.9 52.6 722
Statement of reason 63.2 184 61.4 65.5 51.8 52.1
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Table 3. Results of the correct answer to chemical reaction equilibrium concepts test

State of chemical

c " e
oncepts equilibrium

Effect of
concentration

Effect of Effect of
temperature catalyst

Response precent (%) 38.1

26.3 342 32.0
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chemical reaction rates and concepts on chemical equilibrium

Unit: %
Forward Reverse Effect of Effect of Effect of
Items . R . Mean
reaction rates reaction rates concentration  temperature catalyst
Chemical reaction rates 63.2 18.4 614 65.5 51.8 52.1
Chemical equilibrium 38.1 38.1 29.4 26.3 34.2 32.0
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Table 5. The correlation between concepts on chemical reaction rates and concepts on chemical equilibrium

Factor Mean (%) Std. Deviation
Chemical reaction rates 52.1 18.6 B
Concepts X o 0.51
Chemical equilibrium 32.0 195
. Chemical reaction rates 632 48.6
Forward reaction X o 0.17
Chemical equilibrium 38.1 25.1
. Chemical reaction rates 184 37.7 B
Reverse reaction X o 0.23
Chemical equilibrium 38.1 25.1
. Chemical reaction rates 614 43.0 B
Effect of concentration i o 0.34
Chemical equilibrium 294 31.8
Chemical reaction rates 65.5 278
Effect of temperature X o 0.12
Chemical equilibrium 263 445
Chemical reaction rates 518 384 B
Effect of catalyst X o 0.33
Chemical equilibrium 342 50.2
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