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ABSTRACT. In this study, visually impaired secondary students’ conception of “changes of state of water” was explored.
Science inquiry activity for students with visual impairments was implemented to 16 middle school students and 15 high
school students from school for the blind. 14 of them were totally blind, 13 had low vision and the others were not identified.
Inquiry activities were conducted by communicating with the researcher while students were individually exploring the
molecular models of water and ice developed for the study. After the exploration, students were asked to explain the concept
of changes of state of water with the model they explored. Opinion on the need and the usability of this kind of tactile model
was also asked to them. All conversations were recorded, transcribed, and analyzed. As a result, students with visual impair-
ments answered exactly about the materials used for the model and their numbers. However, they didn’t know what the model
stood for. They had experiences of learning molecule of water and changes of state of water, but it was a phenomenon and
superficial understanding. Students got to understand the molecular structures of water and ice, and had a positive perception
on the need and the usability of the model. Based on these results, educational implications were discussed.
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Table 1. Basic information of subjects of the study
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No Grade Gender Disability No Grade Gender Disability
Student 1 11 M Low vision Student 17 11 M Low vision
Student 2 11 M Low vision Student 18 11 F Low vision
Student 3 11 M Blind Student 19 11 M Low vision
Student 4 10 M Blind Student 20 10 F Blind
Student 5 10 F Blind Student 21 11 M Blind
Student 6 10 M Blind Student 22 10 F Blind
Student 7 11 M Visual impairment Student 23 10 M Low vision
Student 8 11 M Visual impairment Student 24 9 M Low vision
Student 9 9 F Blind Student 25 9 F Blind

Student 10 9 M Low vision’ Student 26 7 F Low vision
Student 11 8 M Blind Student 27 7 M Low vision
Student 12 8 M Low vision Student 28 8 F Visual impairment
Student 13 8 M Blind Student 29 8 F Visual impairment
Student 14 8 F Blind Student 30 8 F Low vision
Student 15 7 M Blind Student 31 8 F Low vision
Student 16 7 M Blind

*This student has also physical disability.
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Figure 2. Molecular model of water (left) and ice (right) used in
this study.
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Inquiry 1

(model of water molecule)

Inquiry 2
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Summarizing the meaning of
model and discussion (5 min)

Figure 1. Process of activity with model.

Table 2. Guide questions during the activity on the change of states of water

Category Subcategory Main questions
- What is this?
Structure of water - What is this made of?
Exploration of Meanine of water model - What can you do this model?
model & - What can you learn from this model?
. . - What is this?
Exploration of ice model - What can you do this?
- Have you learned about water molecule?
. Concept of water .
Exploration of - Can you explain water molecule?
t - - - P
concep! Concept of change of states of water What happen when we put pet bottle fully filled with water into ﬂldge.
- How and why does the volume change when water changes into ice?
Usefulness of model - Do you understand the models of water and ice?
- Can you explain why volume increases during change of state from water to ice?
Conceptual - Do you have any experience of this kind of model?
understanding Usability of model - Is it helpful to use this model for students with visual impairment?
- What needs to be modified for this model?
Feeling after activity - What have you learned from this activity?
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