Use of ICT/ teaching aids in
mathematics education



Use of ICT/ (virtual) teaching
alds iIn mathematics education

- A brief introduction



I'T In classroom












Why ICT?



i

THE ROLE OF ICT IN THE MATHEMATICS CLASSROOM ?f:a'

Learning from feedback
— fast, reliable and
non-judgemental

Teaching' the computer
- desigining aigorithrns or
mini-programs, pupils

miaking their thinking
explicit

‘Exploring data
- working with real data
sets for analysis and
interpretation

Observing patterns
-~ rauitipla axamples
support generalisations

Sesing connections
- linking formulae, tables of numbers
and graphs
= making changes to obasrve
N cause and effect

Working with
dynamic images
= visualise geometry

Figure 8.1 The role of ICT in enhancing the learmning of mathematics
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|dentification of the needs to use ICT

1. Does the use of ICT su rlpport good practice
In teaching the subject”

2. Is the use of ICT directly related to the
teaching and learning objectives present in
the lesson plan/scheme of work?

3. By using ICT, will you or your pupils achieve
somethlng that could not otherwise be
achieved”? Or will using ICT allow you to
teach or the pupils to learn something more
effectively or efficiently than could otherwise
be achieved?

(Cowan, 2006, p.100)



Using dynamic geometry software
(GeoGebra) to enhance mathematics
learning and teaching



What is dynamic geometry
software (DGS)?

‘Dynamic’, in its own literal interpretation, means the
power that produces movements. When it is applied to
describe an interactive geometry software, it
symbolizes the capacity of the software to create
interactive geometric figures. The literal meaning of
“dynamic” can be interpreted as geometric figures
being produced and animated on the screen. It also
illustrates the change of the graphics when one of the
components is altered and the capacity to carry out
measurements at a fast speed. Popular dynamic
geometry software available in the market include
Cabri Geometry Il and Geometer’s Sketchpad.

(Education Department, 2001, p.3)
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(Dynamic Geometry Software)
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Dynamic geometry software
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» Sketchpad
(http://www.keypress.com/sketchpad)

Cabri (http://www.cabri.com/)

C.a.R. (htip://www.z-u-l.de)
Cinderella (htip://www.cinderella.de/)
Geogebra (http://www.geogebra.org)




GeaGebrd



GeoGebra Institute of Hong Kong
HEGeoGebraZt 7

 http://www.geogebra.org.hk/
e https://www.tacebook.com/hkggb/

GeoGebra Institute of Hong Kong
F i GeoGebra Z4 7%
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www.geogebra.org.hk




nttp:// www.geogebra.org/webstart

nttp://www.geogebra.org/book/intro-en.pdf

nttp://www.geogebra.org/book/intro-en.zip




« Options - Language
B DS



Ladybug walks the width
(By: Linda Fahlberg-Stojanovska)

e« Screencast Demo:

http://www.mathcasts.org/gg/student/measur
e/lenO/ladybug/index.html

Link:
e http://www.mathcasts.org/gg/student/meas
ure/len0/index.html




 http://120.101.70.8/longlife/GeoGebra/inde
X.htm

* http://www.geogebratube.org




Reference book

 Hohenwarter, M. et al (Nov 2013).
Introduction to GeoGebra Version 4.4.
Austria: International GeoGebra Institute.
(http://www.geogebra.org)
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New point

Move

Line through two points
Segment between two points
Delete object

Undo / Redo buttons

Move drawing pad

Zoom in / Zoom out

New!
New!
New!
New!
New!
New!
New!

New!
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Activity 3 (p. 12)

Activity 3: Drawing Geometric Figures and Other Objects

Preparations

» Hide the algebra window and coordinate axes (View menu).
« Show the coordinate grid (View menu).

HE
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» FEZE > ¥ (Ref: p.10)
File > Save
o fEZE 2t 2BEH4EHE (p.69-70)

File = Export - Dynamic Worksheet as
Webpage (html)




Activity 4 (p.13)

Activity 5: Drawings, Constructions, and Drag Test
Open the dynamic worksheet A05_Drawing_Construction_Squares.html.

Squares, Squares, Squares,...

Belovw you can see sid squares - or do they st look like squares?
1. Drag the vanices of each square with the mowse and wiite down what You can ofxsane.
2. Try to come up with a conjeciune about how each square was created and wiite it down

Sguarsh

SquaraE

The dynamic figure shows several squares constructed in different ways.

Examine the squares by dragging ALL their vertices with the mouse.
Find out which of the quadrilaterals are real squares and which ones just

happen to look like squares.
Try to come up with a conjecture about how each square was created.

Write down your conjectures on paper.



Discussion

« What is the difference between a drawing and a construction?

» Whatis the “drag test” and why is it important?

e Why is it important to construct figures instead of just drawing them in
interactive geometry software?

« What do we have to know about the geometric figure before we are able
to construct it using dynamic mathematics software?



Basic geometric constructions

« Demonstration: rectangle (p. 14-15)

« Demonstration: equilateral triangle (p. 16-
17)



Classwork

Construct the following geometric figures:
« Square (p.21)

 Parallelogram

* |sosceles triangle

* Trapezium



IR > FEEEA

View = Construction Protocol




Regular polygon

« Short-cut bottom

* (Please try other special line tools at
home.)
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Slider E{EEAF

* (ref: p.30)
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Basic algebraic input, commands
and functions



Export pictures

- FH]Geogerba fE)HE(KSE) 2061

(Ref: p. 40-41)

T 2 EHYGeogebrafi 25528 sl &l 5 47 2 21 5
E R (text processing document) -

Move graphics view  /Zoom in, Zoom out

M ah gl /PR 4 [+]
 File = Export & Graphics View to Clipboard

fE3R 2 > EREITIAES




Saving pictures as files

« Move graphics view [¢] /Zoom in, Zoom

out [=]
P Ehaa e /JOR,4E/]N

* File = Export - Graphics View as picture
e S SELEFE
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Insert Pictures into Graphic
Window

nsert pictures
Reflectsz &Y, rotatejjiiE, translate£#%. ..
2. 48 - 56




Want to learn more.....??



Geogebra (official help)

« (Geogebra Quick start
http://www.geogebra.org/help/geogebraquickstart zh.pdf
 Introduction to Geogebra
http://www.geogebra.org/book/intro-en.pdf
« Geogebra wiki
http://www.geogebra.org/wiki
« Geogebra online help document
http://www.geogebra.org/help/docuen/

« Geogebra forum
http://www.geogebra.org/forum/




GeoGebra Institute of Hong Kong
HEGeoGebraZt 7

 http://www.geogebra.org.hk/
e https://www.tacebook.com/hkggb/

GeoGebra Institute of Hong Kong
F i GeoGebra Z4 7%
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Geogebra at internet (1)

http://140.122.140.4/~cyc/ private/geogeb
ra/

http://math247.pbworks.com/GeoGebra

http://math4allages.wordpress.com/geoge
bra/

http://geogebrawiki.wikispaces.com/Home

http://www.geogebra.org/en/wiki/index.php
/English




Geogebra at internet (2)

 http://www.geogebra.org/en/wiki/index.php
[%E4%B8%AD%E6%96%87

 http://learn.jhsh.tpc.edu.tw/~smath/link1.ht
ml|

 http://enjoy.phy.ntnu.edu.tw/course/index.
php?category=3




Some samples (showcase)

 http://ggbtu.be/b312929
Primary Math Contest

 http://www.geogebratube.org/user/profile/i
d/6211

http:// www.geogebra.org.hk
GeoGebra Institute of Hong Kong
 http://www.geogebra.hk




Round up of ICT sessions



Question for you to think

* 1. what is the advantage (potentiality) of
using ICT in mathematics
learning/teaching?

« 2. what is the disadvantage (limitation /
‘pitfall’) of using ICT in mathematics
learning/teaching?



» Everything has its potentiality and
limitation!

* The pointis: how YOU (as a teacher) USE
it.......

* And, aware the potentiality and limitation!



» Music is not in the piano.
- Alan Kay (1991, p. 138)
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