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Logo Programming – creating algorithms
Understand and create algorithms for drawing shapes

Potential GCSE content covered

· Identifying and explaining patterns and sequences

· Exterior angles of shapes

· Application of Pythagoras and trigonometry. 
In the classroom

The first problem on slide 1 is intended to get the students to examine the sequence of instructions, look for a pattern, and explain this pattern. The next problem asks the students to continue the pattern, and make deductions about how the pattern will continue.  Encourage the students to explain why they think the pattern will continue without crossing an existing line. Ask them to give a written explanation, perhaps using diagrams, to illustrate their points.

The second slide contains a number of challenges. The students are asked to produce a set of instructions to draw an equilateral triangle, a kite, a right angled triangle and a regular pentagon, before trying some designs of their own. It may be helpful for them to use an online logo app like Papert  to try out their instructions, or you could install logo free from sites like softonic.

You could try this activity from nrich as an alternative to the challenges on slide two,

Problem Solving
With these questions

· What do you think the next line of the pattern will be? Why?

· Work out the next 5 instructions.

· Describe how the drawing will look after completing these instructions.

The students will need to identify and extend a sequence. 

Reasoning and proof is required to answer: 

· Could the pattern continue without ever crossing a line drawn by the pen?
Encourage the students to explain why they think the pattern will continue without crossing an existing line. Ask them to give a written explanation, perhaps using diagrams to illustrate their reasoning.

Discussion Points

When predicting sequences how many terms are needed before we are sure how the pattern continues.  Questions like Q2 on this examination paper http://www.ocr.org.uk/Images/179953-question-paper-unit-b392-02-methods-in-mathematics-2-higher-tier.pdf illustrate the point well.
How sure do we feel about our answers to the task? What assumptions have we made?
Extending the problem

Students can produce some designs of their own or possibly examine some of the more advanced features to explore fractals. 

Answers

(a) right 90, as every forward instruction is followed by right 90.

(b) forward 20, right 90, forward 10, right 90, forward 5,

(c) The answer to this question depends on whether you consider the limitations of the graphics of the screen or not.

(d) In theory the answer is yes. 

Curriculum links 
	England
	Northern Ireland

	> GM 3. Apply the properties of angles at a point, angles at a point on a straight line, vertically opposite angles; understand and use alternate and corresponding angles on parallel lines; derive and use the sum of angles in a triangle (e.g. to deduce and use the angle sum in any polygon, and to derive properties of regular polygons)

> GM20. Know the formulae for: Pythagoras’ theorem, a2 + b2 = c2, and the trigonometric ratios; apply them to find angles and lengths in right-angled triangles


	> T2 T3(h) T4(h)  - Use Pythagoras’ theorem in 2D problems

> T2 - Calculate and use the sums of the interior and exterior angles of polygons



	Scotland
	Wales 

	> MTH 3-16a Having investigated a range of methods, I can accurately draw 2D shapes using appropriate mathematical instruments and methods

> MTH 4-16a I have explored the relationships that exist between the sides, or sides and angles, in right-angled triangles and can select and use an appropriate strategy to solve related problems, interpreting my answer for the context


	Using Measurement Skills

> Y10 - Use trigonometry and Pythagoras’ theorem to calculate the length of a side in a right angled triangle

Using Geometry Skills

> Y9 - Calculate interior and exterior angles of polygons




