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Discussion

A point inside a square is connected to each
AlUQa FT2dzNJ GSNUAOSao®
shaded?

Southall & Pantaloni (2018)
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http://drive.google.com/file/d/1DfqQ2Vk1ouQHlUqyA5OSUjlZ1gsVJJLy/view
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Reflection

What challengedor teachersand barriersto & (i dzR &afningafe presentedby
the teachingof Geometry?
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International Research

Table 8.11: Percentages of students taught the TIMSS mathematics topics - Eighth grade

All Data &
mathematics Number Algebra Geometry Probability
(22 topics) (3 topics) (7 topics) (6 topics) (6 topics)
% (SE) % (SE) % (SE) % (SE) % (SE)
Ireland 68 (1.7) 99 (0.3) 73 (1.3) 49 (2.3) 66 (2.2)
TIMSS 72 (0.2) 98 (0.7) 68 (0.2) 76 (0.2) 60 (0.3)

Perkins, R. & Clerkin, A. (2020) page 73
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Van Hiele Theory of
Geometric Thought



Van Hiele Levels

Analysis of

/m

Deductive
systems
of properties
/ 4. Rigor
Relationships
among properties
/ 3. Deduction
Properties
of Shapes
/ 2. Informal
Classes Deduction
of Shapes
/
1. Analysis

0. Visualization
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Van de Wall (2006) page 306



Van Hiele Levels

Level O
(Visualisation)

Distinguish shapes
Can not identify properties
of shapes

Wi R22NJ Aa || N

Level 1 Recognise that shapes hay Identify rectangles regardless
(Analysis) different properties. size and orientation.

Level 2 See relationships between A rectangle is a parallelogram:
(Informal properties and shapes. It has all the properties of a
Deduction) parallelogram as well as having

12

all 9C angles.
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Summary

Students progress through levels basedeaperiences

Students cannot meaningfully engage with content presented at a higher level
thinking withoutpassing through the previous levels

Students camemorisebut not understand this content from a higher level.
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Assessment Formative
Multiple Choice Diagnostic

Fig. 1 Students should be able to answer
this question using formal deduction.

Three Properties of a Quadrilateral

Property D: It has diagonals of
equal length.

Property S: It is a square.

Property R: It is a rectangle.

Which is true?

a. D implies S, which implies R.
b. D implies R, which implies S.
c. S implies R, which implies D.
d. R implies D, which implies S.
e. R implies S, which implies D.

Source: Usiskin (1992)

Fig. 2 This question can be used as a

formative assessment at the integration
phase of understanding.

Unit Reflection Question

4. Which of the following
statements about similarity
are true and which are false?

a. Any two equilateral triangles
are similar.

b. Any two rectangles are similar.

c. Any two squares are similar.

d. Any two isosceles triangles
are similar.

Source: Lappan et al. 2002, p. 87
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Leaving Certificate Syllabus page 23

Learnersshouldfirst encounterthe geometricalresults below through
Investigation and discovery They should come to appreciate that
certainfeaturesof shapesor diagramsappearto be independentof the
particular exampleschosen

4
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SYLLABUS

FOUNDATION, ORDINARY & HIGHER LEVEL
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Social Constructivism

O«

Learning does not occur when the learner passively receives information.
Learners are the makers of meaning and knowledge, not simply the
receivers.

Learning takes place through language and the dialogue between two or
more learners.

O«

O«

Psychology for the Classroom: Constructivism and Social Learning page 52
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Activity 2

17

Find the area of the triangle.

(5, 3)




Notes on Activity 2

Questioning

T: Can you explain how you have determined the area of this triangle?

S: Half the base by the perpendicular height . L . ’
¢Y 2Ké R2 e2dz aleé doy UKS o0l aS o0eé UKS KSAIKUEK
: Because it is half a rectangle

: How were you able to get the dimensions of this rectangle?

: Count the squares.

Can you construct this rectangle?

What shapes do you see?

: Right angle triangles and rectangles.

: What are the properties of these shapes?

: The right angle triangles are congruent. Thus each triangle is half the area of the rectangle.

Nan—a4n-n

It is important to construct a rectangle around the triangle to ensure the students has a visual representation of what
they are saying. By drawing the rectangle around the triangle we gain a greater understanding of this geometric shape
and its connected properties.

We might ask our students some open questions to stimulate discussion within their group.
Can you make relationships between these properties?
Can you use these properties to deduce the area of the triangle is (¥2)x base x height

engaging in effective questioning we can determine if our students are simply using a formula or do they see shapes,
operties and can they build relationships.



........................................

Areaof a triangle

Use the geoboards to construct the following triangles :
1. A right angled triangle.
2. All angles acute and one side vertical.
3. All angles acute and no vertical or horizontal sides.
4. An obtuse angle and no vertical or horizontal sides.

19
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Solutions
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Extendingthe Learning.

The points AD, 3), B4, 3) and G4, 10) are the vertices of the triangle
ABC. Find the area of the triangle ABC.

Extension:

Find the area of a triangle with vertice8,4) (4, 2) (6,10).

. 3


https://www.geogebra.org/classic/dc3s882m

Class Discussion

22
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Notes on Discussion

Possible Approaches

Translating one vertex to (0,0) along with the area of a triangle formula.
Possible advantages o o ) 5 ) ) A
5SY2YaliNI 0Sa dzy RSNRUFYRAY3I 2F UNIYaF2NNIOGA2Yapg24p a NB5O2 3y
Connections across the strands (Synthetic, coordinate, algebra).
Skill- Procedural fluency.

siderations/disadvantages
Is the formula applied with purpose and as a result of understanding or have they just dropped it in?

Not explicitly referenced on syllabuglo we need to use it?
6  Will this work for otheishapes?
Drawingthe diagram andrealisingthat this is a rightangled triangle and therefore it is more trivial to calculate the area.
Possible advantages
6 Problem Solving Strateg?5 N> ¢ | RA L INI YQ
6 Simple solution
Considerations/disadvantages
6  Will this approach work for triangles that are not right angled?

Creatingthe rectangle around the triangle.

Possible advantages o .
6 Problem Solving Strateg?a A YL A ¥e UKS LINRBOf SYQ

6 Approach can work for multiple settings

Considerations/disadvantages
6 Is this always the most efficient approach?

S O¢ O¢ O«

Co

< O¢ O«



Areaof a Polygon
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Areaof a Hexagon

25



Student Reflection

Write down what new learning you encountered during this lesson.

Write down any new terminology that you learnt today.

Provide a detailed description of each new term listed.

26
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Next Steps: Area of a Parallelogram

=

L
Ll

Having explored the approach to finding the area of a polygon and investigated in particular triangles, a natural place to go
next might be to extend our approach to quadrilaterals. We mentioned that we want to give our students multiple paths to a
solution to developing problem solving skills in order to ensure the mathematics is accessible to students.

If some of our students have not yet reached Level 2 we could draw on our previous investigation where we can use the
same strategy to investigate the area of the parallelogram by constructing a rectangle around the parallelogram and then
removing the congruent right angle triangles.

27



Next Steps: Theorem 17
Diagonal of a parallelogram bisects the area

28
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A natural next step may be to explore the relationships within the quadrilateral. We have considered the area of a
guadrilateral in terms of two congruent triangles. We also know (from theorem 9) that in a parallelogram, opposite sides
are equal, and opposite angles are equal. We could encourage our students to draw on their prior knowledge of

congruent triangles and their understanding of the area of a triangle and with the support of effective questioning our
dGdzRSyta akKz2dZ R 6S 6fS (2 AyTF2N¥Iffeé RSRdz0S ¢KS2NBY wMm1

From this a student operating at Level 2 informal deduction should be able to conclude Theorem 18. The area of a
parallelogram is the base by the height.



Next Steps: Do the diagonals of any quadrilateral™
bisect each other?

29
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If our students have a good understanding of the key
concepts, there is an opportunity to ask some interesting
guestions around the nature of quadrilaterals and in
particular parallelograms that students can investigate.
If a student is operating at Level 2 we could present
them with a task to explore a hypothesis. Consider page
71 of the syllabus we could for example ask students to
investigate if the diagonals aihy quadrilateral bisect

each other. (Using informal deduction students should
be able to deduce that the converse is not traensider

a kite for example

Geogebra:
https://www.geogebra.org/classic/udxsefet



https://www.geogebra.org/classic/udxsefet

An Integrated Approach

Leaving Certificate Syllabus Page 25, 32, 33
30



