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Mathematics is a core subject in primary and secondary education in Peru, and the adaptation of mathematics to allow children with visual impairment equal access to the subject constitutes one of the biggest challenges to integration support services in my country.   
The greatest concern that we encounter in our work on  inclusion with teachers in mainstream Primary schools relates to the delivery of this subject and in some cases it accounts for their reluctance to accept children with visual impairment in their classrooms. It should be noted that we have an Education Act in Peru that requires all schools to open their doors and accept children regardless of their ethnicity, religion or disability, and, as a result, most of our students attend a school close to their homes.
We have collected together the most common concerns raised by class teachers during our visits to mainstream primary and secondary schools and we present them along with some short answers that we hope you will find useful in your own educational work.
 

1. 
How can you introduce mixed numbers and fractions? 

Provide the student who is blind with the fractions written on cards, the same as you would for their peers.  Using tactile material such as cardboard you can design a circle puzzle (a sort of brain-teaser). The child has to build the circle, making it up out of 2 sections, or 4 sections or 8 sections as necessary,  representing  a half, a 1/4 or 1/8,.  You can also paste a small, rectangular card into the child’s notebook with raised lines on it to show the divisions.  The teacher should explain how, in print, the numerator is placed above denominator.

2. 
How can a number line be used to help understand decimals?

Make a raised number line, (with the horizontal line thicker than the vertical lines) and emboss Braille numbers under the vertical lines.  The number line can be used for large figures (including decimals) but in such cases, exact accuracy should not be the main goal. For example if you ask the student to show you where - 3.5273 comes on the line,  an acceptable answer would be ‘between -3 and -4’.

3. 
How do you introduce place value?

Place value is first established using the braille number line, next the children can be encouraged to work out place value in their heads, and finally the student can be shown how to write numbers using the appropriate braille symbols to show their knowledge of relative value, i.e., whether numbers are larger, smaller or equal. 
4. 
How do you introduce diagrams?

You can make simple raised diagrams from a variety of materials such as : matchsticks, string, wool etc.; be careful to explain how they work to the students and allow them to explore any diagrams that you have prepared by touch well in advance of the lesson. 


With sufficient practice, students in high school may get to the stage where they no longer need to have a raised diagram in front to them.  You might only need to verbally describe the diagram to the student, and once the student understands the principle, they should be able to apply the theories and properties of shape that they have learnt.  For example you can say "in a triangle, one angle measures 30 degrees and another measures 80 degrees, how big is the third angle?".  The student will respond: "70 degrees" because they have already learned that the sum of the internal angles of all triangles must be 180 °.

5.  How do you introduce calculations with mixed terms?

Blind students can record numbers and letters for algebraic terms using Braille symbols and they can use braille to carry out the same tasks as their peers, for example: balancing equations, addition, etc. Preferably mixed terms should contain no more than two variables so as not to make the answer too complicated.

6. 
How do you teach relationships and functions?

There is no problem writing them down because there are braille symbols to represent them.  But when you produce graphs to instruct the student make sure the lines are presented in high relief from the grid; students generally will not be able to produce graphs themselves but should be able to recognise the functions presented on a chart, the relationships and the table of contents.

7. 
How do you introduce computation to a blind student ? 

The student will write out some model answers in braille, but will mainly work out answers using mental arithmetic.  Because recording sums in Braille takes up a lot of time and space, the student can be encouraged to explain verbally to the teacher all the steps they took to reach the answer. The teacher can then check if the steps taken were correct and if the child has taken a wrong step the teacher can help explain the mistake to the student.
8. 
How do you deal with sets and Venn Diagrams?

To start with you can make diagrams using  different textures. It’s best to start with simple problems that contain only two sets.  For problems with three sets you will definitely need to produce a diagram, without it the blind child won’t be able to do it in their own head.  Problems with only two sets can be presented orally or treated as equations. 
9. 
How do you teach graphs to a blind student?

The blind student will not usually be able to make their own graphs, but you can prepare a few different examples using the same data set, so that the student comes to recognise different types of graphs and their uses. Graphs can be made up from a variety materials; card, wool, string, wire (for linear diagrams) plastic paper, corrugated paper, sandpaper, etc.  (for bar charts or pie charts) so that the student can tell one type of graph from another. 


Then when students hear information about graphs, they at least have some idea what the teacher is talking about, and when they are presented with information they can imagine how it might be represented in graphs. 

10. How do you introduce  the Pythagoras’s theorem?

Use raised line diagrams to explain the theorem to the students and allow them to practise the theorem using a diagram that can change shape.  When the students have established a mental representation of the diagram, give them the data and allow them to apply the principles and  properties they have learnt .  For example: in a triangle, the hypotenuse is 10 cm and one side is 8 cm, how long is the other side?  The student then applies the Pythagorean theorem in their head without the graph using their mental representation of a triangle. The same method can be applied to circles.

11. Do you how introduce complex diagrams?

Obviously raised line diagrams that have a great amount of complex detail in them  are not very helpful to blind students. In such cases you must carefully select only clear diagrams that will serve to develop the understanding you want the students to achieve, and avoid cumbersome graphics that sometimes only serve to promote mechanical rote learning.

12 How do you teach students to solve equations with two variables?


Preferably the student should be shown the different methods for solving simultaneous equations, then the student should copy them down in braille and then be given the freedom to choose the method that they find most appropriate and easiest to apply. 
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