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Interactive applets for this talk are posted 
online:  

• www.csun.edu/~kme52026/2013may30.html 

 



Incredible shrinking dollar, by Dan Meyer 

• http://mrmeyer.com/threeacts/shrinkingdollar/act1/act1.mov 

 

• Questions?? 

http://mrmeyer.com/threeacts/shrinkingdollar/act1/act1.mov
http://mrmeyer.com/threeacts/shrinkingdollar/act1/act1.mov




act two 

• What information do you need? 



the dollar diagram 



• http://www.csun.edu/~kme52026/ShrinkDollar.html 

 

 

 

 

 

 

• http://www.csun.edu/~kme52026/ScaleCoin.html 

 

• http://www.csun.edu/~kme52026/GenDollar.html 

– Generalizing the shrinking dollar problem 

– Related problems (e.g. salary increase/decrease) 

http://www.csun.edu/~kme52026/ShrinkDollar.html
Increasing US Dollar DM.ggb
Increasing US Dollar DM.ggb
http://www.csun.edu/~kme52026/ScaleCoin.html
Increasing US Dollar DM.ggb
http://www.csun.edu/~kme52026/GenDollar.html


taco cart, by Dan Meyer 

• http://threeacts.mrmeyer.com/tacocart/act1/act1.mov 

 

• Questions?? 

 

http://threeacts.mrmeyer.com/tacocart/act1/act1.mov
http://threeacts.mrmeyer.com/tacocart/act1/act1.mov




act two 

• What information do you need? 



Dimensions 



Speed 



• http://www.csun.edu/~kme52026/tcandsequel.html 

• act3_1.mov (answer: who arrives first?) 

 

 

http://www.csun.edu/~kme52026/tcandsequel.html
act3_1.mov


• http://www.csun.edu/~kme52026/tcshortest.html 

 

 

http://www.csun.edu/~kme52026/tcshortest.html


Some Trigonometry 
• Sketch the graphs of y=cosx and y=sinx 

 

• Explain HOW you got your graphs (for a person who 
has NEVER done this before!) 

 
• http://www.csun.edu/~kme52026/GraphsCOsine.html 

 

• What about tangent, cotangent, secant and 
cosecant? 

• http://www.csun.edu/~kme52026/GraphsCOtangent.html, 
http://www.csun.edu/~kme52026/GraphsCOsecant.html 

http://www.csun.edu/~kme52026/GraphsCOsine.html
http://www.csun.edu/~kme52026/GraphsCOtangent.html
http://www.csun.edu/~kme52026/GraphsCOsecant.html


Identities 
• http://www.csun.edu/~kme52026/Cosinewshift.html 

 

• Experiment with graphs of cosine, sine and their 
squares. 

 

• Conjectures:  

 

 

http://www.csun.edu/~kme52026/Cosinewshift.html


Digits of pi 

• Need: Formula for the area of a circle of radius r.  

• What is it? 

• Why is it the formula?  

• How do you usually explain it to your students? 

• Visualize why : 
http://www.geogebratube.org/student/m279, 
created by Anthony Or. Article about how Or 
created the applet: http://edblog.hkedcity.net/wp-
content/blogs/6667/uploads/circle-area.pdf 

http://www.geogebratube.org/student/m279
http://www.geogebratube.org/student/m279
http://www.geogebratube.org/student/m279
http://edblog.hkedcity.net/wp-content/blogs/6667/uploads/circle-area.pdf
http://edblog.hkedcity.net/wp-content/blogs/6667/uploads/circle-area.pdf
http://edblog.hkedcity.net/wp-content/blogs/6667/uploads/circle-area.pdf
http://edblog.hkedcity.net/wp-content/blogs/6667/uploads/circle-area.pdf
http://edblog.hkedcity.net/wp-content/blogs/6667/uploads/circle-area.pdf


Digits of pi 

• http://www.csun.edu/~kme52026/pidigits.html 

 

• Experiment with the digits of pi applet. 

 

• Why is the applet called “digits of pi”? 

http://www.csun.edu/~kme52026/pidigits.html


Which rectangle with fixed perimeter 
60 units has the largest area? Why? 

 

• rectangle fix perim max area.ggb 

http://www.csun.edu/~kme52026/recmaxarea.html
http://www.csun.edu/~kme52026/recmaxarea.html
http://www.csun.edu/~kme52026/recmaxarea.html
http://www.csun.edu/~kme52026/recmaxarea.html
http://www.csun.edu/~kme52026/recmaxarea.html
http://www.csun.edu/~kme52026/recmaxarea.html




Water Container Problem 

• http://www.csun.edu/~kme52026/WaterProb.html 

http://www.csun.edu/~kme52026/WaterProb.html




Writing and Creating Conjectures 

• Experiment with the inscribed angle applet. Make a 
conjecture about what you see. 

• http://www.csun.edu/~kme52026/inscribed.html 

 

• Experiment with the linear applet. Write about your 
observations. 

• http://www.csun.edu/~kme52026/linear.html 

 

• Experiment with the quadratic applet. Write about your 
observations. 

• http://www.csun.edu/~kme52026/quadratic.html 

http://www.csun.edu/~kme52026/inscribed.html
http://www.csun.edu/~kme52026/linear.html
http://www.csun.edu/~kme52026/quadratic.html


GeoGebra tips from a student 

• “If you want GeoGebra to do something in 
particular, but aren’t sure how, you can always 
try typing what you want to do in the input 
bar!”  

– Examples: ApplyMatrix, CompleteSquare, Expand, 
Factor, Simplify …  

 

ApplyMatrix to circle.ggb 

 

 

http://www.csun.edu/~kme52026/applymatrix.html
http://www.csun.edu/~kme52026/applymatrix.html
http://www.csun.edu/~kme52026/applymatrix.html
http://www.csun.edu/~kme52026/applymatrix.html
http://www.csun.edu/~kme52026/applymatrix.html


 

 

 

 

 

 

 

            Dan Meyer, 2010 

 

“ … And why this is an amazing time to be a math teacher right now is because 
we have the tools to create this high-quality curriculum in our front pocket.  It’s 
ubiquitous and fairly cheap, and the tools to distribute it freely under open 
licenses has also never been cheaper or more ubiquitous …” 

 

- From Meyer’s March 6, 2010 TED talk: Math Curriculum Makeover (aka Math 
class needs a makeover), linked here: 
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html 

 

 

http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html


Dan’s list for teachers 

1. Use multimedia 

2. Encourage student intuition 

3. Ask the shortest question you can 

4. Let students build the problem 

5. Be less helpful 

 

- From Meyer’s March 6, 2010 TED talk: Math Curriculum 
Makeover (aka Math class needs a makeover): 
http://www.ted.com/talks/dan_meyer_math_curriculum
_makeover.html 

 

 

http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover.html


      More about 

• GeoGebra is free mathematics software for 
learning and teaching 

• GeoGebra includes interactive graphics, 
algebra and spreadsheet features 

• GeoGebra is for all learners and teachers, from 
elementary school to university level 

• GeoGebra creators and users provide free 
learning and teaching materials and tools to 
create your own 

 



                                     A Short History  
 

“GeoGebra was created by Markus Hohenwarter in 2001/2002 as part 
of his master's thesis in mathematics education and computer science 
at the University of Salzburg in Austria. … GeoGebra won several 
international awards, including the European and German educational 
software awards, and was translated by math instructors and teachers 
all over the world to more than 25 languages.” – from the Journal of 
Online Mathematics and Its Applications, Volume 7 (2007). 

http://www.maa.org/joma/volume7/hohenwarter/references.html
http://www.uni-salzburg.at/
http://www.joma.org/
http://www.joma.org/
http://www.joma.org/


Markus Hohenwarter talking about GeoGebra 
 

 
“… we want to make mathematics easy to  
understand …” 
 
“… we want to show them [students] how much we  
think that math is useful and something interesting, exciting; something that you 
can grab; something natural and surrounding us everywhere …” 
 
“ … [GeoGebra] is very visual; they [students] can play with mathematics; they can 
grab things; they can drag a point around; they can just experiment with 
mathematics and in that way hopefully get a better understanding of what it’s all 
about…” 
 
 
 
Quotes are from a short interview with Hohenwarter; watch it via the GeoGebra website: 
http://www.geogebra.org/cms/en/organization 
 

http://www.geogebra.org/cms/en/organization


Hohenwarter designed GeoGebra to combine features of 
interactive geometry software (e.g. Cabri Geometry and 
Geometer’s Sketchpad) and computer algebra systems (e.g. Derive 
and Maple) into a single, integrated and easy to use system for 
teaching and learning mathematics (Hohenwarter and Preiner 
2007b). GeoGebra has since developed into an open-source project 
with developers and translators all over the world.   
 
Interest in and use of GeoGebra is skyrocketing. For example, in 
2004, the GeoGebra website had  approximately 7,000 visitors per 
month, while in 2010, the number of visits was approximately 
600,000 per month from 190 countries.  (Any guesses about the 
number of visits per month in this year of 2013?) 



• Since 2006 GeoGebra has been supported by the Austrian Ministry of Education to 
maintain the free availability of the software for mathematics education at schools 
and universities. In July 2006, GeoGebra found its way to the US, where its 
development continues at Florida Atlantic University in the NSF project Standard 
Mapped Graduate Education and Mentoring. 
 

• The nonprofit organization, the International GeoGebra Institute (IGI) was created 
in late 2007 with a goal of offering support to members of the GeoGebra 
community and teachers who are just starting to use the software. IGI also provides 
a forum for continuing and expanding collaboration and communication. There are 
also local GeoGebra Institutes, some in North America and other countries and 
many in Europe. 
 

• GeoGebra is constantly being improved and updated.  A 3D version is currently in 
the works and beta versions are being tested (go to: www.geogebra.org/trac for 
further details). 
 

• GeoGebra is coming soon to an iPad near you. Developers launched a Kickstarter 
campaign last fall to raise the required $10K. View screenshots of the app here: 
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/ (latest pics 
were posted on Jan. 7, 2013). 

http://www.bmbwk.gv.at/
http://www.fau.edu/
http://www.nsf.gov/
http://smgem.mspnet.org/
http://smgem.mspnet.org/
http://www.geogebra.org/trac
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/
http://blog.geogebra.org/2013/01/geogebra-ipad-app-screenshots/


History References 

• GeoGebra, by Markus Hohenwarter and Judith Preiner,  
The Journal of Online Mathematics and Its Applications, 
Volume 7 (2007) 

 
• GeoGebra, its community and future, by Markus 

Hohenwarter and Zsolt Lavicza, 
http://www.unsam.edu.ar/escuelas/humanidades/centro
s/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-
Final.pdf 

 
• GeoGebra Organization website: 

http://www.geogebra.org/cms/en/organization 

http://www.maa.org/joma/volume7/hohenwarter/index.html
http://www.joma.org/
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.unsam.edu.ar/escuelas/humanidades/centros/c_didacticas/Hohenwarter-Lavicza-GeoGebra-ATCM-Final.pdf
http://www.geogebra.org/cms/en/organization


15 Reasons GeoGebra is so Successful 
(according to Guillermo Bautista) 

1. It is FREE. 
2. It is open source – meaning, it is developed collaboratively by us: programmers, teachers, 

mathematicians, and users. Not just a few people. 
3. It runs in multiple operating systems (Windows, Mac, Linux, etc.). 
4. It runs in different devices (computers, mobile phones, tablets). 
5. It promotes mathematical connections (algebra, geometry, calculus, statistics, etc.). 
6. It highlights multiple representations (equations, graphs, tables). 
7. It is intuitive, user-friendly, and easy to use. 
8. Its files can be easily uploaded to the web as applets. 
9. It can be exported to different file formats (png, pdf, eps, etc.). 
10. It supports Latex typesetting. 
11. It supports spreadsheet, CAS, and 3D (GeoGebra 5.0). 
12. It has elegant appearance and dynamic colors. 
13. It has excellent support community. 
14. It can be used by elementary school students up to graduate school students. 
15. It is updated frequently — actually, almost everyday. 

 
• Guillermo Bautista summarized GeoGebra forum users’ responses to Michael Borcherds’ question, 

“Why is GeoGebra is successful?” (Borcherds is lead developer of GeoGebra.) 



                         www.geogebra.org 
 

• Dynamic Worksheets – Additional Examples 
 
• Circumcenter of a triangle 

http://geogebracentral.blogspot.com/2011/04/circumce
nter-of-circle.html 
 

• Exploring Eigenvectors and Eigenvalues Visually, by 
David Arnold 
http://www.geogebra.org/en/upload/files/DavidArnold/
Eigenvalues.html 
 

• Right-endpoint Riemann Sum, by Marc Renault 
http://webspace.ship.edu/msrenault/tutorial/exported/T
utorial_7.html 

http://www.geogebra.org/
http://www.geogebra.org/
http://www.geogebra.org/
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://geogebracentral.blogspot.com/2011/04/circumcenter-of-circle.html
http://www.geogebra.org/en/upload/files/DavidArnold/Eigenvalues.html
http://www.geogebra.org/en/upload/files/DavidArnold/Eigenvalues.html
http://www.csun.edu/~kme52026/inscribed.html
http://www.csun.edu/~kme52026/inscribed.html
http://webspace.ship.edu/msrenault/tutorial/exported/Tutorial_7.html
http://webspace.ship.edu/msrenault/tutorial/exported/Tutorial_7.html
http://webspace.ship.edu/msrenault/tutorial/exported/Tutorial_7.html
http://webspace.ship.edu/msrenault/tutorial/exported/Tutorial_7.html


GeoGebra Tutorials 
• A GeoGebra Tutorial, by Marc Renault, Shippensburg 

University: http://webspace.ship.edu/msrenault/tutorial/ 

• Tutorial series, by Guillermo Bautista, host of Mathematics 
& Multimedia: http://mathandmultimedia.com/geogebra/ 
– Includes: GeoGebra Essentials Series (10 tutorials) 

– GeoGebra Basic Geometric Construction Series (10 tutorials) 

– GeoGebra Intermediate Series (33 tutorials for beginners and 
intermediate users) 

– GeoGebra Advanced (10 tutorials for advanced users) 

– GeoGebra 4.2 Sneak Peek Series 

• http://wiki.geogebra.org/en/Tutorial:Main_Page 

http://webspace.ship.edu/msrenault/tutorial/
http://webspace.ship.edu/msrenault/tutorial/
http://mathandmultimedia.com/
http://mathandmultimedia.com/
http://mathandmultimedia.com/
http://mathandmultimedia.com/
http://mathandmultimedia.com/geogebra/
http://mathandmultimedia.com/2011/01/01/geogebra-essentials-series/
http://mathandmultimedia.com/2011/01/01/geogebra-essentials-series/
http://mathandmultimedia.com/2011/01/01/geogebra-essentials-series/
http://mathandmultimedia.com/2010/12/03/geogebra-basic-geometric-construction-series/
http://mathandmultimedia.com/2010/12/03/geogebra-basic-geometric-construction-series/
http://mathandmultimedia.com/2010/12/03/geogebra-basic-geometric-construction-series/
http://mathandmultimedia.com/2010/12/01/geogebra-intermediate-tutorial-series/
http://mathandmultimedia.com/2010/12/01/geogebra-intermediate-tutorial-series/
http://mathandmultimedia.com/2010/12/01/geogebra-intermediate-tutorial-series/
http://mathandmultimedia.com/2010/12/05/geogebra-advanced-tutorial-series/
http://mathandmultimedia.com/2010/12/05/geogebra-advanced-tutorial-series/
http://mathandmultimedia.com/2010/12/05/geogebra-advanced-tutorial-series/
http://mathandmultimedia.com/2010/12/05/geogebra-advanced-tutorial-series/
http://mathandmultimedia.com/2012/10/07/the-geogebra-4-2-sneak-peek/
http://mathandmultimedia.com/2012/10/07/the-geogebra-4-2-sneak-peek/
http://mathandmultimedia.com/2012/10/07/the-geogebra-4-2-sneak-peek/
http://mathandmultimedia.com/2012/10/07/the-geogebra-4-2-sneak-peek/
http://wiki.geogebra.org/en/Tutorial:Main_Page


GeoGebra Resources 

• GeoGebra Tube – geogebratube.org 

 



Show and Tell – Anyone?? 

 



Lagniappe 

GeoGebra may also be used for seemingly 
non-math activities … e.g. questions from a 

5 year old, thank you notes, holiday 
greetings, notes to administrators … 









• http://www.csun.edu/~kme52026/ScaleCake.html 

http://www.csun.edu/~kme52026/ScaleCake.html








Upcoming GeoGebra Opportunities 
(http://www.geogebra.org/cms/en/events) 

 

• GeoGebra North American Conference 2013 3 
Aug 2013 to Sun 4 Aug 2013, Oxford, Ohio, US 

 

• NTCM 2013 Regional Conference Las Vegas 23 
Oct 2013 to Fri 25 Oct 2013, Las Vegas, 
Nevada, US 

 

 

http://www.google.com/calendar/event?eid=Z3BsMGM4ajBoNW1jc2w4MXN2bGZoZHZzcTAgcGowcWpidmxwODJrNDFwZHZpMnV0MGxyaDhAZw
http://www.google.com/calendar/event?eid=Z3BsMGM4ajBoNW1jc2w4MXN2bGZoZHZzcTAgcGowcWpidmxwODJrNDFwZHZpMnV0MGxyaDhAZw
http://www.google.com/calendar/event?eid=Z3BsMGM4ajBoNW1jc2w4MXN2bGZoZHZzcTAgcGowcWpidmxwODJrNDFwZHZpMnV0MGxyaDhAZw
http://www.google.com/calendar/event?eid=Z29vcWozODRsaWRiZjc5Mm5zaWY1bm82ZGsgcGowcWpidmxwODJrNDFwZHZpMnV0MGxyaDhAZw

