


N L

7l Technology & 78 Pedagogy

Content

Knowledge (CK)



O

GeoGebra 57

* GeoGebra & /% | /NE RN AER MG THIBR (open source)
GRS -

* GeoGebra g B0 280 (SFARTILAG) ~ (REL -~ Guat it
TSI G BB S TP » IR 2001 ZERH Markus
Hohenwarter /£ BHIFI|HY Salzbure [E 20 B NEEFTECET © |

* GeoGebra HE R MAVIE Lim
. Emﬁj@siﬁﬂiﬂ Linz HY Johannes Kepler RE (7F NEJACER)
E SRR TR -
e GeoGebra F&H Java ERYEY o (N DARESE S -
* GeoGebra Hy—LLE2EAZ 4R -
o RN ERE I~ A B2 nf [ 4
o B4 FNERR BRI S: » I8 EHE -

* 2011: 38 developers & 200 translators Celebrating 10 years of

GeoGebra r -

If you want to go fast, go alone.
If you want to go far, go together.

Stable release 6.0.452.0 (8 April 2018)
Stable release: 6.0.620 (1 December 2020)
https://en.wikipedia.org/wiki/GeoGebra

#GeoGebraLive January 2021


http://www.geogebra.org/team

GeoGebra HY5EF M

« EE ~ FIUREE (Open Source)
o %EZ{E{\

SRS P
GELTIRRATCPE -+ ITH) « (V8 - Gest R AR

* GeoGebra = Geometry + Algebra

o« IHAF &K E
Geometry+Algebra+Analysis ({iflf5 77 ) +Discrete
mathematics.

o RET I S BT R 20 JE %

GeaGebra |




GeoGebra HY5EF M

* infographic2014

8 B S Bk
EXNSERRSEER

RASREN R
& AR E

TERE
AT T I F AT VR R A

TEh AT
BRESREE. 7EASURRAR 5 AT A

100 000+ S E EEFEH

FRIEXEE
—365%A, §H 24/

GeoGebra E:lE (ZHahK ) https://sites.google.com/site/hkgeogebra/infographic2014_tc.pdf

ATFEwww.geogebra.orgBI W T

4 BN AGEOGEBRA Ry IREK 1 B¥

—RfE. —RA%. —RER

BHERE, BA..

E 2R R

GeoGebra & EL{EEHD.
E R 2R EhE M
BEENIE —HB

VY.
e

EEM E TR RR

GeoGebraili £
BIBE AERE
BEBMNEENE

GeoGebrafi 218 ¥ BH BN —2T

BPEERE EB..

ESHBWTAR

GeoGebra B S# M {KRI1L
R ARE A ERER —
BERBRE. WEE,
HEMESS

ESHBTLMTE,

EHN. FHE

GeoGebraZE i MK, 75437 FHFII,
WRELSHFRERNAXETHYR

ESHBEFAHF

TEHaRBEEERD,
GeoGebra & AT 4%
i e i o A R

v

i5E

ESHBERS O .
GeoGebra {2 TE), BiER

WE T B RN BERS U s

(|
EE ]



GeoGebra

* www.geogebra.org
* GeoGebra Augmented Reality

(1OS Apps)
Download GeoGebra Apps

Free offline GeoGebra apps for iOS, Android, Windows, Mac,

Chromebook and Linux

Graphing Calculator

Graph functions, investigate
equations, and plot data with

3D Graphing

Graph 3D functions, plot
surfaces and do 3D geometry

our free graphing app with our free 3D Grapher
DOWNLOAD START DOWNLOAD START
Geometry GeoGebra Classic 6

Construct circles, angles,
transformations and more with
our free geometry tool

DOWNLOAD START

Apps bundle including free tools
for geometry, spreadsheet,
probability, and CAS

DOWNLOAD START

Augmented Reality

Put 3D math into the real world
with GeoGebra Augmented
Reality!

DOWNLOAD

GeoGebra Classic 5

Apps bundle including free tools
for geometry, spreadsheet,
probability, and CAS

DOWNLOAD

& (& | & =2 | https://www.geogebra.org
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= GeoGebra
# Home

EE  News Feed

E Resources

2 Profile

=% People

@ Groups

|4

App Downloads

Find over 1
million free
activities,
simulations,
exercises,
lessons, and
games for
math &
science!

License

@& Language: English
f v o

© 2018 GecGebra
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Search Classroom Rescurces

GeoGebra Math Apps

Get our free math tools and
calculators for graphing, geometry
3D, and more!

SIGN IN

START GRAPHING

CLASSROOM RESOURCES

MNew Math Apps Classic Apps

-

GeoGebra Classic

Cffline Apps

App Store

Geometry Spreadsheet Google Play
3D Graphing Probability Microsoft Store
Augmented Reality CAS App Downloads
Classroom Resources
Find owver 1 million free activities, simulations, exercises
essons, and games for math & science! SHOW ALL
83 i
57 Il h“
S h Illu "
Elementary 5... Subtraction ... Lotto Tickets ... Statistics Sim...
Book Activity Activity Book
Tutorials
Learn how easy it is seaGebra apps with our tutorial
videos and co SHOW ALL
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Book
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GeoGebra Augmented Reality 10OS Apps)

e GeoGebra Augmented Reality
e By International GeoGebra Institute (I1Gl)
e This app is only available on the App Store for iOS devices.

[+] This app is designed for

both iPhone and iPad

Version History

Version 2.03

# Download on the
S App Store

https://itunes.apple.com/app/geogebra-augmented-reality/id1276964610&utm_source=Download+page
&utm_medium=Website&utm_campaign=GeoGebra+Augmented+Reality+for+iOS /




GeoGebra Augmented Reality 10OS Apps)

* https://www.geogebra.org/ar

= GeoGebra

~
Augmented Reality: Ideas for Student Exg

Getting Started with AR

Ideas for Student Activities & Explorations

AR Modeling Tips & Hints

Examples & Demos: AR Modeling
Quick Modeling of a Bench Within GeoGe
GeoGebra Augmented Reality: Modeling :
Meodeling a Pringles Potato Chip in GeoGe
GeoGebra Augmented Reality: Modeling
GeoGebra Augmented Reality: Modeling
GeoGebra Augmented Reality: Egg Model

Hershey Kiss Modeling in GeoGebra Augrys

Examples & Demos: AR Modeling

With GeoGebra AR, the possibilities are seemingly ENDLESS! Here are a few illustrations of every-day, real-world, 3D objects that can
be modeled effectively within GeoGebra AR. Enjoy!

Quick Modeling of
a Bench Within

GeoGebra

GeoGebra
Augmented

GeoGebra
Augmented

Modeling a
Pringles Potato

' Version History

2.03

GeoGebra Hershey Kiss GeoGebi

Support for ClassKit

2.02

Support for ClassKit

2.0

Language updates

2.0

https://www.uc.pt/en/congressos/cadgme2018
/ficheiros/CADGME-2018 paper_61

E] This app is designed for
both iPhone and iPad

Free

Category: Education

Released: Sep 19, 2017
Version: 1.0

Size: 14.1 MB

Languages: English, French,
German, Italian, Spanish

Seller: Internationales GeoGebra
Institut, "IGI"

© International GecGebra
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Jun 24, 2018

Apr18, 2018

Mar 27, 2018

You can now enter your own functions!

Sep 20, 2017



|E| This app is designed for
both iPhone and iPad

Ratings and Reviews

I.6 outof &

Editors' Notes

Discover and learn math and science in the real
world.

X

Waste of time
n

What is the purpose of this app????

Developer Response

36 Ratings

GeoGebra Augmented Reality 10OS Apps)

Version History

Version 2.03

ok
o3k ok
2k

AR AKX

magnusxelsv,04/19/2018

Useful and intuitive even to the math illiterate

| can barely remember basic trig rules, but simply
plugging large constants/ exponents in and
dividing the binomial by weird values gave me
some really beautiful and strange pattern more

Nov 3, 2017
Sedwho

Nov 8, 2017

Thank you for your feedback. This is an initial version of our idea for an Augmented Reality
integration with GeoGebra. This app will be developed in the future to make it more

dynamic, and interactive.
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GeoGebra Mixed Reality

Internationales GeoGebra Institut "IGI"
Education > Study aids

O oseEE

* Mixed Reality (MR)
@Mlicrosoft Store

* https://www.geogebra.org/
3Dprinting

- € & https//www.geogebra.org/3Dprinting w 6

R Place math models in virtual reality world and walk around
them. Millions of people around the warld use GeoGebra to
learn mathematics and science. Join us!

= GeoGebra <

3D Printing with GeoGebra

{E&: Diego Lieban

3D Printing with GeoGebra

PrintY Own Sh . . ; ; . ;
rint four i shapes Create your own 3D shapes with GeoGebra and a 3D printer. In this tutorial you will learn how easy it

is to export 3D constructions from our GeoGebra 3D Graphing app to the STL file format which can be
Samples printed directly on any 3D printer.

Technical Motes
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5 1% GeoGebra Classic 5 8¢ 6 ?
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File Edit View Options Tools Window Help Sign in---
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» Algebra » Graphics
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Comparison of GeoGebra Math Apps

¥
= Y (9 2| o x= | €3
apps / features

Scientific Graphing Geometry Suite D CAS Classic
Numeric calculations v v v v v
Function operations v v v v v
Fraction operations v v v v v v v
Graphing v v v % v v
Sliders v v v v v v
Vectors and matrices v v v v v v
Table of values v v v v
Geometric v "4 v 74
constructions
3D graphing v v v
Symbolic calculations v v v
Derivatives & integrals v v v
Equation solving v v v

*coming soon
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GeoGebra: Books

 Mathematical Modeling: Applications with GeoGebra

e Hall, J., Lingefjard T. (2016). Mathematical Modeling: Applications with
GeoGebra. New York: Wiley. [568 pages]

* GeoGebra - 2&{a] E(CE Y ERE #1
o ZEEfEEE (2013) o (GeoGebra 2B (CHyEREME) - =0T+ 7 ©



GeoGebra Classroom

GeoGebra Classroom is a virtual platform through which teachers can

assign interactive and engaging tasks for students

view live updated progress of students working on a specific task

view which tasks students have (or have not) started

ask the entire class questions and see all student answers instantly

hide student names when displaying student responses to questions

facilitate rich, interactive discussions among all students, groups of

students, and individual students

I. > //fi‘t

W3 g
https:/_/www.geogebra.org/ Step 1: Find
u/curriculumteam an Activity

*

https://www.geogebra.org/ ]

m/hncrgruu

Distance
Learning

Step 2:
Create a

s

Apps for
GeoGebra

Step 3:
Students Join

Create a
Class from a

Step 4:
Monitor

Other
Helpful Tips

16



Tools for interactive and engaging instruction

Monitor progress in real time using GGB
Classroom

Create GGB class
<https://youtu.be/zsORNPBIvKI>

Use with Google Classroom
https://youtu.be/oapGéylfaqgc

Virtual Whiteboards for GeoGebra Classroom
https://youtu.be/jGFyXc1gRGw

Learn Notes
<https://www.geogebra.org/m/fp7bctpr>



GeoGebra Classroom Features

Add a Co-Teacher: <https://youtu.be/eilzS-xXVOE>

New Class Overview Page: can view all work
completed by any one student!

GeoGebra Classroom Features
https://youtu.be/2RY9 _U4Aeal

Learn GeoGebra Classroom
<https://www.geogebra.org/m/hncrgruu>

https://youtu.be/Yoo2ghQlFAw



GeoGebra: Resources

* Find over 1 million free activities, simulations, exercises, lessons, and
games for math & science!
 https://www.geogebra.org/materials
* https://www.geogebra.org/t/math

Arithmetic
 https://www.geogebra.org/m/bgmn44x5 Siatictic
e Tutorials: Geometry
* https://wiki.geogebra.org/en/Tutorials inctions
* https://www.geogebra.org/a/14 Math
Trigenometry
Piecewise Quadratic Algebra
Curve Sketching Calculus
Probability
Trig. Function fiaar
Graph Functions it
Polynomial
Continuity
Power

Exponential  Calculus

Logarithmic
Step



GeoGebra: Resources

e GeoGebra Institutes
* https://www.geogebra.org/institutes

DGO
FoQO@@K
CeOEEZS®
@XEEOE -
L@ O &
OFewes-@®
LRI RR - RORG
EBEE "> o N

e GeoGebra Institute of Hong Kong (GIHK)

e http://www.geogebra.org.hk

* Applets in Tablets: GeoGebra #2282 =

e https://www.gmath.hk/
e http://www.geogebra.hk/
e http://www.geogebra.hk/reference

e (Learning GeoGebra from Examples)

https://www.geogebra.org/m/FZFjhBaa

e (Graph Plotter 2018)

https://www.geogebra.org/m/wQtHUaaa




TEkEIZEZE GeoGebra

T EEELZEE GeoGebra
o NEKAEHE  https://www.geogebra.org/download
o HEFENZ S | Windows, Mac, Chrome OS, Linux Z¢ o
o NEEISIEAIB HBENT -
and Linux

Graphing Calculator

Graph functions, investigate
equations, and plot data with our

free graphing app

DOWNLOAD START
Geometry

Construct circles, angles,
transformations and more with our

free geometry tool

ANDROID APP ON

P> Google play POWRLOAD S

CAS Calculator

= Solve equations, expand and
factor expressions, find derivatives
and integrals

DOWNLOAD START

Download GeoGebra Apps
Free offline GeoGebra apps for i0S, Android, Windows, Mac, Chromebook

3D Calculator

Graph 3D functions, plot surfaces
and do 3D geometry with our free
3D Grapher

DOWNLOAD START

GeoGebra Classic 6

Apps bundle including free tools
for geometry, spreadsheet,
probability, and CAS

DOWNLOAD START

GeoGebra Classic 5

Apps bundle including free tools
for geometry, spreadsheet,
probability, and CAS

DOWNLOAD



T

A

* https://wiki.geogebra.org/en/Reference:GeoGebra_Installation

HAth 5

(o TR ¥ IR S N I

Contents [hide]

Geolsebra Installation
GeolGebra Graphing Calculator
GeolGebra Geometry
GeoGebra 3D Graphing Calculator
GeoGebra Augmented Reality
GeoGebra Classic b

¢ 6.1 Windows

¢ 6.2 Mac

o 6.3 Other GeoGebra Classic 6

versions

GeolGebra in Exams

o 7.1 Exam 5tick
GeoGebra Classic 5 for Desktop
Supported devices and Troubleshooting

GeoGebra Installation

= Installation

s Mass Installation

s FAD

STARERS Apps / AR / ..

e I AR RS L R T TR

Tt FAEA GeoGebra (Y5 H“J:@ﬁﬁ"

> JI{E
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{F FH GeoGebra HYF7T5H

* 4 5
* http://wiki.geogebra.org

o [T

o HL Y ! http://www.geogebra.org/book/intro-en.pdf
o T http://www.geogebra.org/help/docuzh_TW.pdf

e GeoGebra's YouTube Channel
* https://www.youtube.com/user/GeoGebraChannel

o HAMA A

* http://www.geogebra.org/help/geogebraquickstart_en.pdf
* http://school-maths.com/documents/GeoGebra_4.2_nutshell_stols.pdf

* https://wiki.geogebra.org/zh/ it



Thanks!
https:/ /www.geogebra.org/u/cdoma7
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{F FH GeoGebra HYF7T5H
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+ Algebra - Graphics = 1 3D Graphics
- Conic = A . e
Ly - A BT + 3? - _ . [ 3D Graphics View ]
_ Point Graphics View
Lo A=(0,0) 2. 2
2 B={0.74,0 D
4 C=(1,076 c ED
T s 1
[ Algebra View | "2 "1 gl ¢ q
) E
» CAS > Graphics 2 .
1 ‘ ?ﬁ
c | D F
. . 1 -
. Graphics View 2 |2 1
Computer Algebra [ P “ |3 [ S dsheet Vi
: : 4 readsheet View
System (CAS) View | o = PTe:
| J 2 7 Joo1 2 3 4 B b i
&=

£ |
Input: s
ﬁ Input Bar I

25



{F FH GeoGebra HYF7T5H

* GeoGebra HY = {[EF AL &

1. el &

N YRS I R

o 1] DR T BAR AR dtrvigE T B > g E N HE T 44 0 g E -
%ﬁ%@%@ﬁ@%%#%’ﬁ%@%ﬁﬁﬁﬁmﬁﬁﬁﬁ%ﬁ

2. REI&

 AJLIFE TR0 g T E AR AEERRS - {214 | Enter §#{%
A ARV R G A& IR - ER g e E L £ R E
o= -

3. AR

 fERAELEAS T > A Dl ABUE ] GeoGebra FTsC iR HYBIEY(
(o] = REPEATE ~ LR ~ 150 ) {Eal A3 P At ARYEERY)0F
HIBEPREUN SRR 4 E I -




AN T

rﬂ GeoGebra (7)
THE GREE MR B IR iR\ HA

{F FH GeoGebra N2 15

ESNEE

rlAA SRl 4N e 2] TEF e
e -~ BEE

= Tk - RS

L oKXy =T.89

- N

..... @ A=(0,0)

@ B=(-09,2.66)
g C={11.24,2.24)

1%

al

w5
REE-eE
REE-EFTE
2EE 2
BEE-HEE

BERHEER

&)




5 GeoGebra HNT7 1Y
% f5 (Perspectives)

~l

. . \ S
* GeoGebra fefit I Al ARV s E 8% - S
o FEL B T loE S+ = = H
E\‘\XE% \'=[ ]; {ﬁggtil T%)% ‘ R E ﬁ]&"‘%ﬁiﬂ
« BRI E A BN/ N > AR & #EE
| H sEEsEE
BT x-| sEE-EEE

s IRERY > THEZE 5 > THEWTIE
CAERIES

« igeRA > THEE ., > VT
e GeoGebra HYFEZERE A .ggb

28




{F FH GeoGebra HYF7T5H

E%‘T@éﬁﬁ%/\
s EREINAIERE ety BEREAREURERERS AR TEos,

RRE @8 [R5 EE T8 R®E $E
. =] & Ctrl+Shift+A
3 Ctrl+Shift+S
Ctri+Shift+K
- @EH: Ctrl+Shift+1

EgEE Ctrl+Shift+2
= BEEEs Ctrl+Shift+L

il

29



{F FH GeoGebra HYF7T5H

B P Eey TR

* 1BEIH > YIRS
o HEUNHRIRE

TE #BE ®HH

tgdmt >
g v

v

D
e/

£,

'I- I

iR )

T

FHEF] )

Bl I
a0 =

B =

@
o FERE

{SHTF SR E
EEER{E

[«

Bih

FARRAT
Fs-TRET
HERTEnEsTE

[

30



{F FH GeoGebra HYF7T5H

B P/ EHY T

s B TR
. BV > RN

1o
° :[L/_\.IE > o =
(= TR mE
fegit J e aac| [z ‘
c R Ul @)
NER(UER
A BRTRIREE ¢
A FpEAh
= r A-D » Armenian / Zwykpki
e E-1 Albanian/ Gjuha Shgipe
w B J-Q 1 Arabic/aud
) mEErE R-Z v  Arabic (Tunisia) / (i) 4w -0
E{EFEIL Y Basque / Euskara

Bosnian / GocaHcKu

Catalan/ Catala

Chinese Simplified / {8 {#da~r
Chinese Traditional / 3282 th~7
Croatian / Hrvatska

Czech / Ceétina

4

“ #E TR wE B

L

H =

TRETHT
MR LIRS
NERTLER

PR
FHREA

TR =
==}

PR

TR AIE
EfEREEAT

o)<

’ 12 pt
X 14 pt
@ 16pt
18 pt

20 pt

24 pt

28 pt

32 pt

31



{F FH GeoGebra HYF7T5H

e T E.¥I Toolbar
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To conclude ......




Technology = TOOL

Right technology at the Right time for the Right task
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