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The Development of Grade 10 Students’ Understanding of the Nature of Science

Using Explicit-reflective Approach in the Unit of Equilibrium
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Abstract

The purpose of this study was to develop grade 10 students' understanding of the nature of science (NOS)
using explicit-reflective approach. The participants were a classroom of grade 10 students (N = 24) from a school
affiliated with a university in Bangkok. Their views were assessed by adapting the Views of Nature of Science
questionnaire (VNOS - Form-C) developed by Lederman et al., in 2002. VNOS, an open-ended, situational
questionnaire, was administered before and after the intervention. Student responses were categorized into four
groups; Informed View, Transition View, Naive View and Not Categorized. The results were triangulated with the
teacher’s reflective notes. The findings indicated that the explicit-reflective approach can improve all aspects,
noticeably on the empirical nature of scientific knowledge, scientific theory and law, the tentative nature of scientific
knowledge, the creative and imaginative nature of scientific knowledge and the social and cultural embeddedness of
scientific knowledge. Techniques and tips on integrating the nature of science in physics learnt from the continuous

self-refection were provided.

Keywords: grade 10 students, Understanding of Nature of Science, explicit-reflective approach, Physics
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Table 1 Percent of students' understand of nature of science in each aspect

Aspect Students' understand of nature of science (%)
v* TV* Nv* NC*
Pre Post Pre Post Pre Post Pre Post

1. The Empirical Nature of

12.50 33.33 54.17 54.17 33.33 12.50 0.00 0.00
Scientific Knowledge (Question 1)
2. Myth of Scientific Method

16.67 29.17 60.00 58.33 20.83 12.50 0.00 0.00
(Question 2)
(Question 3) 54.17 66.66 37.50 29.27 8.33 4.17 0.00 0.00
3. Observation, Inference and
Theoretical Entities in Science 8.33 16.67 60.00 75.00 25.00 8.33 4.17 0.00
(Question 4)
(Question7) 29.17 33.33 58.33 54.17 12.50 12.50 0.00 0.00
4. Scientific Theory and Laws

0.00 25.00 70.83 70.83 25.00 4.17 4.17 0.00
(Question5)
5. The Tentative Nature of Scientific

25.00 41.66 70.83 54.17 0.00 4.17 4.17 0.00
Knowledge (Question6)
6. The Creative and Imaginative Nature

50.00 79.17 33.33 8.33 16.67 12.50 0.00 0.00
of Scientific Knowledge (Questiong)
7. The Theory-Laden Nature of

54.17 58.33 25.00 25.00 16.67 12.50 4.17 417
Scientific Knowledge (Question 9)
8. The Social and Cultural Embeddedness

16.67 37.50 70.83 54.17 12.50 4.17 0.00 0.00

of Scientific Knowledge (Question 10)

*Note: IV = Informed view, TV = Transition view, NV = Naive view, NC = Not categorized
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