Logo and Mathematics Education
The experience of teachers who use LOGO regularly with young children is that they use more mathematical strategies than their teachers expected. They gain confidence in using degrees for angles and in operating on them. They work with large numbers, add and subtract, halve and double them in their heads. They also use calculators and know which calculation they need to do. They learn right from left, not just when the turtle on the screen is vertical, but from any position of the turtle. They learn to estimate length and angles remarkably well.

Edith Biggs and Kathlene Shaw. Maths Alive. London: Cassell, 1995
The introduction of Logo programming in the SEC Mathematics Syllabus might have come as a surprise to many teachers in our secondary schools. Many teachers might not appreciate the role Logo has to play in mathematics education.

One possible reason for this is that being a programming language, Logo is not closely associated with any one branch of mathematics. This makes it apparently more difficult for teachers to integrate with the other work they are doing in their classroom. Yet it is this very open ended nature of Logo that has made it popular with many mathematics teachers around the world.

With appropriate preparation Logo can be used to consolidate various mathematical concepts from different branches of mathematics. Turtle graphics work involving the drawing of two-dimensional shapes can consolidate the concepts of angle, distance, line, shape, perimeter, symmetry, congruence and the strategy of estimation of distances and angles. Working with Logo’s coordinate commands can help students acquire the concepts of coordinate and graph and the introduction of Logo’s variables can consolidate work on linear and quadratic graphs. Logo’s random number generator can give insights into the concept of a random number and notions of probability, while Logo’s trigonometric functions provide an alternative, and possibly more meaningful context for the use of these functions. The combination of recursion and basic turtle graphics commands can introduce pupils to the fascinating world of fractals.

However Logo’s strengths lie in the fact that it is an excellent medium to develop problem-solving skills. While programming in Logo children are required to think algorithmically by breaking down problems into smaller problems, testing the solutions and trying different ones if these are not satisfactory.

Leonard Bezzina
How to use the Workcards
The workcards in this pack are only intended to serve as illustrations of how Logo can be used in the mathematics lesson. Although the workcards appear in four groups, roughly corresponding to the first four years of secondary schools, teachers should feel free to choose those they deem appropriate for their pupils. The rationale behind the workcard format is that pupils can work through each at their own pace. Thus while some might manage to work through only one workcard during a single lesson, others might manage two or three. The projects included are intended to provide opportunities to solve problems in less structured contexts. 

The role of the teacher is very important. Through teacher-student interaction, children not only become aware of the mathematics that lies behind a few simple commands, but are also encouraged to use formal mathematical language. The questions that follow many of the activities are intended to induce children to do this. The teacher should resist the temptation of providing the “correct” answer, not only because there may be more than one “correct” solution, but also to encourage children to think independently. On one hand, one should let students grapple cooperatively for a solution, and, on the other, provide guidance to keep them interested in the activity. It is important that pupils are not afraid to try out different routes even though these might not at first lead to the desired result. 

In the end, teacher intervention will depend on the nature of the class. With some pupils this could be reduced to a minimum, but with others, especially those having reading difficulties, the teacher might find it necessary to provide more guidance. It is very important that pupils keep a record of their work. This can be done in the form of a Logo Project Book or Portfolio consisting of a record of pupil’s work that displays the pupil’s work, progress and achievements. A Logo portfolio could include records of procedures, tasks that are to be found in the worksheets, printouts, descriptions of work done and pupils’ and teachers’ comments.
Form 1

First Steps 1/2, Right Angles 1/2/3, Equilateral Triangles 1/2, Rectangles 1/2, Squares 1/2, Stars 1/2, Projects 1

Form 2

Procedures 1/2, Rectangles 3/4, Patterns with Squares, Diamonds, Parallelograms 1, Regular Polygons 1, Projects 2

Form 3

Regular Polygons 2/3/4/5, Circles, Arcs, Variables, Regular Polygons 6/7, Parallelograms 2, Projects 3

Form 4

Enlargements 1/2/3, Rotations 1/2/3, Recursion 1/2/3, Projects 4
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