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I. Science Education in schools for the blind in Japan

1. History, curriculum, number of pupils  

In Japan, the 1947 Education Act stated that the school for the blind must follow the curriculum equivalent to the regular primary, lower secondary, and upper secondary schools.  The following year, the education for the blind and deaf became compulsory.  Science education focusing on experiments and observations became possible in the 1960s.
The set number of students in a special school for the blind is 6 for the elementary and lower secondary school level, and 8 for the upper secondary level.

2. Science experiments done at the school for the blind, University of Tsukuba

The following experiments are some of the experiments done in the school for the blind.  These experiments are done with 2 students in a group.

EXPERIMENT - A

Measuring the volume of hydrogen generated from metals

In the experiment where students must measure the amount of hydrogen when Mg or Zn and dil. H2SO4 react, students may:

· Collect hydrogen in the graduated cylinder and use the light probe to find the surface of hydrogen.

· Measure the temperature by using the talking thermometer

EXPERIMENT - B

An acid-base titration

In the experiment where measuring a certain amount of chemical is necessary, students may;

· Use a fixed pipette to measure 10ml of hydrochloric acid  

· Use a light probe in checking the acid base indicator change in color

· Use plastic dropper instead of a buret.  

· Use the talking balance instead of using the buret in measuring the weight of the dropper (liquid of base). This method is called the “weight buret”.

II. Characteristics and Considerations in Chemistry Experiments 

1. Using Senses

The changes in chemical experiments are not only visual changes.

Through the use of other senses, changes can be understood by the students comprehensively. 

2. Using the Light Probe 

Light probe is a device for the blind to notice the existing light and changes in its color.

The sound pitch of the light probe changes depending on the brightness of light.

When the light is bright, the pitch will be high and when it is dark, the pitch will be low.

The followings are points to consider in using the light probe effectively. 

· Have students understand the flow of the experiment.  Be sure that students understand WHAT and WHERE to measure with the light probe in the experiment. 

· Every time the light probe has a change in its pitch, have students reinstate the meaning behind it.  

· Reinstate the meaning by gathering together sound, smell, temperature change; things students were able to observe by their senses and light probe during the gas generating experiment. 

3. Student as a central figure 

For students to use all senses and understand the experiment, it is important that students carry out the experiments by themselves through hands-on participation.

4. Acquiring Basic Operation 

Operations in an experiment should be arranged so that it does not depend on visual senses.  In addition, be sure to include enough time for students to acquire the following basic operations when planning the class contents. 

· Putting a certain amount of liquid in the test tube

· Heating

· Lighting the gas burner with match

III.  Insuring Safety 

· Increase the safety awareness in every student

· Plan the experiment with regards to time; never rush the students during an experiment

· Plan the experiment, so students can do the experiment in a relaxed atmosphere

· Always tell students when appliances are placed or removed from the desk

· Equipment that may topple over by a slight touch, should be stabilized

· Never put objects on the floor; may become an obstacle for students to move around

· Have students acquire solid fundamental operation skills

· Give instructions on how to deal with possible danger and their indicators, right before the experiment

IV. Further Education

In Japan, there are several totally blind students majoring in math and science in further education.  In 1983, we had a first totally blind student entering a university majoring in physics, who is now working at the Space Research Center in Japan.  In 1999, we had a first totally blind student entering a university majoring in chemistry, and he is currently a graduate student specialized in molecular design.

The advance in computer technology is something that made visually impaired students who wish to major in majoring in natural science more accessible.  However, in opening university doors for the students with visual impairment, international exchange of case studies is a necessity since totally blind student majoring in natural science is very rare in all countries.
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