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ABSTRACT. In this study, we developed a explicit and reflective scientific inquiry learning program about nature of sci-
entific inquiry, and compared its instructional influences with those of implicit scientific inquiry learning. We also compared
students' perceptions of the program. Eighth graders at a middle school were assigned to the treatment and the control groups.
The students of the treatment group participated in the program, while those of the control group participated in general sci-
entific inquiry instruction. The analyses of the results revealed that the program was more effective in improving students'
epistemological views on scientific inquiry than general scientific inquiry learning. However, there were no statistically sig-
nificant differences in both test scores of science achievement and enjoyment of science lessons. The students of the treatment
group perceived that group discussion on the nature of scientific inquiry was an advantage of the program. However, they
still had difficulties in performing group discussion, understanding the nature of scientific inquiry, and writing and presenting
their thoughts. Educational implications of these findings are discussed.
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Table 1. Means, standard deviations, and adjusted means of the test scores of science achievement and enjoyment of science lessons

Science achievement'

Enjoyment of science lessons>

M SD Adj.M M SD Adj. M
Control group (n=35) 5.83 2.83 5.78 35.06 5.50 35.12
Treatment group (n=32) 5.66 2.70 5.70 35.13 436 35.06
'The total score is 10. *The total score is 50.
Table 2. The results of one-way ANCOVA on the test scores of science achievement and enjoyment of science lessons
SS MS F p
Science achievement
Residual 337.054 337.054 133.871 .000
Treatment 116 116 .046 831
Enjoyment of science lessons
Residual 144.657 144.657 6.278 .015
Treatment .066 .066 .003 957
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Table 3. The frequencies of the responses for advantage/disadvantage and difficulty of the lessons

Frequency(%)
Responses Control group Treatment group
(n=35) (n=32)
It was a good opportunity to share and compare thoughts through group discussion. 1(2.9) 9(28.1)
Discussion-based lessons were interesting and helpful in understanding science. 1(2.9) 8(25.0)
Experiencing more scientiﬁf: inquiry made the lessons interesting and made me 14(40.0) 6(18.7)
understand the content easily.
Advantage It led me to become close with friends by making more conversations. - 5(15.6)
The learning materials used in the lessons were helpful in learning. 3(8.6) -
Others 6(17.1) 2(6.3)
No response 10(28.5) 2(6.3)
Friends who were not engaged in activities hindered my study. 4(11.4) 5(15.6)
The lessons which had to be done in the laboratory was not comfortable. 6(17.1) 2(6.3)
. It was difficult to understand the content in the lessons. - 3(94)
Disadvantage . AT
It needed more time to complete all activities in the lessons. - 3(9.4)
Others 12.9) 1(3.1)
No response 24(68.6) 18(56.2)
It was difficult to perform group discussion. - 8(25.0)
Understanding the nature of scientific inquiry was difficult. 2(5.7) 6(18.8)
It was hard to perform group activities because of friends who were not engaged in the lessons. 4(11.4) 5(15.6)
. Writing and presenting my opinions were difficult. - 4(12.5)
Difficulty . TP
It was difficult to perform scientific inquiry. 4(11.4) 2(6.3)
Lessons which moved on so fast made it hard to understand the content. 2(5.7) -
Others 4(11.4) 13.1)
No response 19(54.4) 6(18.7)
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