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Differentiate and Assess 
Not every student will be ready to investigate this concept at this Level and so we will need to differentiate to ensure every 
student is learning at their leading edge. Select the Differentiate button on this screen.  
Integrate 
Every mathematical concept is integrally related to other mathematical concepts. Teaching and learning related concepts 
simultaneously develops deep relational understanding. Select the Integrate button on this screen.  
Intervene 
Some students may not yet be ready to investigate this concept at any Level, and so we will need to provide some intervention. 
Select the Intervention button on this screen. 
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DIAGONALS. 
EXPLICIT TEACHING PLAN OVERVIEW PAGE 

THIS PAGE IS A SUMMARY OF THE EXPLICIT TEACHING PLAN, INCLUDING STRATEGIC QUESTIONS, AND DESRIBING THE SEQUENCE WHICH WILL OCCUR OVER MULTIPLE LESSONS. 
RESOURCES: PROTRACTORS, RULERS, PENCIL, PAPER 

WHAT COULD WE DO? WHAT LANGUAGE COULD WE USE TO EXPLAIN AND ASK QUESTIONS? 

Children:  
• identify diagonals as straight lines connecting vertices that are not adjacent 
• construct shapes, including special quadrilaterals 
• construct diagonals, for example,   
• identify whether a diagonal is an axis of symmetry 
• measure diagonals, identifying whether they are equal lengths 

 
• measure the angle where the diagonals meet, 

identifying whether they meet at right angles, for 
example, 
 

• record in a table, for example,  
 
 
 
 
 

 

Children 
• ask one another questions about converting between diagonals on two-

dimensional shapes, including special quadrilaterals, for example: 
 How could we construct a two-dimensional shape? 
 Is this shape a special quadrilateral? 
 What is a diagonal? 
 How could we construct diagonals on this shape? 
 Are the diagonals equal in length? 
 Are the angles where the diagonals meet, right angles? 
 Are the diagonals axes of symmetry?  
 How could we record this in a table? 
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DIAGONALS. 
EXPLICIT TEACHING PLAN 

FULL EXPLICIT TEACHING PLAN, EMBEDDING DEEP RELATIONAL UNDERSTANDING, METALANGUAGE, AND QUESTIONS THAT MAY BE USED OVER MULTIPLE LESSONS. 
WHAT COULD WE DO? WHAT LANGUAGE COULD WE USE TO EXPLAIN AND ASK QUESTIONS? 

Children think about, talk and listen to a friend about, then have the opportunity to 
share what they already know. 
 
 
 
 

 
 
Children construct a regular                          4 cm                       4 cm 
quadrilateral – a square, 
for example,   
 
                                                                       4 cm                 4 cm 
 
Display the square without the angles and side 
measurement labelled, for example,  
 
Record, for example, diagonal 
Record the diagonals on the square, for example, 
 
Record, for example, diagonal = straight line 
Record, for example, diagonal = straight line that joins 2 vertices. 

► Today brings an investigation about diagonals in two-dimensional shapes.  
► What do you know about diagonals in two-dimensional shapes?  
► Talk about diagonals in two-dimensional shapes with a friend.  
► Is anyone ready to share what they are thinking about diagonals in two-

dimensional shapes? 
 
 
► Let’s construct a regular quadrilateral, a square with a ruler and a protractor. 
 
 
 
► So we’ve constructed a regular quadrilateral, a square. 
► And we know that this quadrilateral has sides and vertices. 

 
► Does it also have diagonals? 
► I’ve recorded diagonals on this square. 
► How would you describe a diagonal? 
► Is a diagonal a straight line? 
► Does a diagonal join 2 vertices? 
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Record ‘opposite’ between the words ‘2 and vertices’, for example, diagonal = 
straight line that joins 2 opposite vertices.  
 
 
Record, for example, the end point of diagonals are the vertices of the shape. 
 
 
Display the square with the diagonals recorded, for example,  
 
 
 
 
 
 
 
Measure the length of the diagonals, then record, for example, equal length. 
Fold the square on the diagonals then record for example, axes of symmetry. 
 
 

Record for example, axis of symmetry. 
 

 
Record, for example, axis – singular 
Record, for example, axes - plural 
 
 

 
 

► Are the vertices adjacent or opposite one another? 
► Are the vertices opposite? 
► Where are the end points of the diagonals? 
► Are the end points the vertices of the shape? 

► Let’s investigate the diagonals on this square. 
► How many diagonals on this square? 
► Are there 2 diagonals? 

► How could we describe the diagonals? 
► Are the diagonals equal length? Let’s measure them. 
► Yes, the diagonals are equal in length! 

► Are the diagonals, lines of symmetry? Let’s fold the square on the diagonals to 
check. 

► We’ve been calling these ‘lines’ of symmetry. 
► The mathematical term is ‘axis’ of symmetry. 
► An axis is a central point, so an axis of symmetry is a central line. 
► Just like vertex is singular and vertices are plural, axis is singular, but the plural 

is not axises! The plural is axes. 
► Are the diagonals axes of symmetry? 
► The diagonals are axes of symmetry! 
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Use a protractor to measure the angles where the diagonals cross, for example, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Record, for example,  

Shape Vertices Sides Diagonals 
length 

Diagonals 
axes of 
symmetry? 

Diagonals 
cross at 
right 
angles? 

Square 4 equal 4 equal 2 equal yes yes 
 
 
Children construct an irregular quadrilateral – a rectangle that is not a square, for 

► At what angle do the diagonals cross? 
► Could we measure the angles where the diagonals cross? 
 
 
 
 
 
 
 
 
► At what angle do the diagonals cross? 
► Do the diagonals cross at right angles? 
► Yes, the diagonals do cross at right angles! 
► So a square has 4 equal 90 degree vertices and 4 equal sides, 2 equal length 

diagonals that are axes of symmetry that cross at right angles. 
 
 
 
► Could we record this in a table? 
 
 
 
 
 
► Let’s construct an irregular quadrilateral – a rectangle that is not a square - using 
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example, 
          4 cm 

   6 cm 
 
 

 
4 cm                            6 cm 

 
 
 
 
 
 
 
 
Display the irregular quadrilateral, a rectangle, without the angle 
sizes and side lengths labelled, for example,  
 
 
 
Record, for example, diagonal 
Record the diagonals on the rectangle, for example, 
 
Record, for example, diagonal = straight line 
Record, for example, diagonal = straight line that joins 2 vertices. 
Record ‘opposite’ between the words ‘2 and vertices’, for example, diagonal = 
straight line that joins 2 opposite vertices.  

a protractor and a ruler! 
 
 
► Is this a regular quadrilateral? 
► How could we check? 
► Could we measure the length of the sides? 
► Are the sides equal or unequal? 
► Are opposite sides equal? 
► Could we measure the size of the angles? 
► Are the angles equal or unequal? 
► Because the sides are unequal while the angles are equal, is this an irregular 

quadrilateral? 
► Because opposite sides are equal, and all angles are right angles, is this 

irregular quadrilateral, a rectangle?  
 

► So we know that this quadrilateral has both sides and vertices. 
► Does it also have diagonals? 

 
► How could we draw diagonals on this rectangle? 
 
► How would you describe a diagonal? 
► Is a diagonal a straight line? 
► Does a diagonal join 2 vertices? 

 
► Are the 2 vertices adjacent or opposite one another? 
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Record, for example, the end point of diagonals are the vertices of the shape. 
 
 
 
 
 
 
Measure the length of the diagonals, then record, for example, equal length. 
 
 

Fold the rectangle on the diagonals then record for example, not axes of symmetry. 
 
 
 

Use a protractor to measure the angles where the diagonals cross, for example, 
 
 
 
 
 
 
 
 

Record, for example,  

► Are the vertices opposite? 
► Where are the end points of the diagonals? 
► Are the end points the vertices of the shape? 

► How many diagonals on this rectangle? 
► Are there 2 diagonals? 

 
► How could we describe the diagonals? 
► Are the diagonals equal length? Let’s measure them. 
► Yes, the diagonals are equal in length! 

 
► Are the diagonals axes of symmetry? Let’s fold the rectangle on the diagonals to 

check.  
► No, the diagonals are not axes of symmetry! 
 
► Could we measure the angles where the diagonals cross? 
 
► At what angle do the diagonals cross? 
► Do the diagonals cross at right angles? 
► No, the diagonals do not cross at right angles. 

► So a rectangle that is not a square, has 4 sides with opposite sides equal, 4 
equal angles, 2 equal length diagonals that are not axes of symmetry that do not 
cross at right angles. 

 
► Could we record this in a table? 
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Shape Vertices Sides Diagonals 
length 

Diagonals 
axes of 
symmetry? 

Diagonals 
cross at 
right 
angles? 

Square 4 equal 4 equal 2 equal yes yes 
Rectangle 4 equal 4, 2 

opposite 
pairs 
equal 

2 equal no no 

 
 
 
 
 

 
 
 
 
 
 

 

Alearningplace.com.au Relationalmathematics.com.au

https://alearningplace.com.au/
http://relationalmathematics.com.au/

