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Summary of learning goals
• Students use geometric reasoning to establish relationships between angles in particular types  

of polygons.

Australian Curriculum: Mathematics (Year 9)
ACMMG202: Establish properties of quadrilaterals using congruent triangles and angle properties, and 
solve related numerical problems using reasoning.

ACMNA213: Apply the distributive law to the expansion of algebraic expressions, including binomials, 
and collect like terms where appropriate.

ACMNA215: Sketch linear graphs using the coordinates of two points and solve linear equations.

Summary of lessons
Who is this sequence for?

• This sequence assumes that students have a sound understanding of the types and measure of angles. 
Knowledge of the angle sum of a polygon is helpful or can be developed as needed during the first 
lesson. In the first lesson, elementary algebra is helpful to prove the results relating to 90°-270° 
polygons.

Lesson 1: 90°-270° Polygons
Students draw polygons that contain only 90° and 270° angles. They establish a relationship between the 
number of 90° and 270° angles, and prove their result using the angle sum of a polygon. They generalise 
the result to any number of sides.

Lesson 2: Arranging Angles
Students look at how many different ways they can arrange the angles in a 90°-270° decagon. They 
explain their reasoning using the number of different ways that they can partition numbers into two 
parts. The lesson offers opportunities for students to be creative in how they arrange the angles and has 
the potential for students to use coding to construct rectilinear polygons.

Lesson 3: Maximum Number of 90°-270° Angles
Students construct polygons containing a large number of 90° angles or a large number of 270° angles. 
They make generalisations about the maximum number of 90° or 270° angles in any given polygon, 
and justify their generalisations using the angle sum of a polygon. There are opportunities to construct 
polygons using the coding program Scratch.
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Reflection on this sequence
Rationale
This sequence focuses on developing mathematical reasoning through the investigation of angles in a 
particular class of polygons. It links geometry, algebra and combinatorics through the generalisation 
and justification of a geometric result and through consideration of the number of different possible 
arrangements of angles.

 reSolve mathematics is purposeful
• The sequence shows the interconnectedness of mathematical concepts, and illustrates how 

ideas from one strand of mathematics can be used to investigate and generalise results in 
another strand.

• The opportunity to use coding to construct polygons links to the Digital Technologies 
component of the Australian Curriculum.

 reSolve tasks are inclusive and challenging
• The initial task of constructing 90°-270° polygons is low floor and high ceiling in that it 

commences with students drawing polygons that they will have seen before, but concludes 
by generalising to find the number of 90° and 270° angles in rectilinear polygons with any 
even number of sides.

• Students engage in sustained inquiry, guided by teacher questioning.

 reSolve classrooms have a knowledge-building culture
• Students build success and understanding by initially working individually to construct a 

90°-270° polygon, then pooling results to generate a collection of such polygons from which 
they can look for patterns and make generalisations.

• The lessons are likely to challenge students’ perceptions of what polygons look like.


