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Some	  years	  ago	   in	   teaching	  of	  mathemaIcs	  we	  
have	   Dynamic	   Geometry	   So-ware	   (DGS)	   that	  
offer	   some	   opIons	   in	   the	   design	   of	   teaching-‐
learning	  acIviIes.	  	  
We	  could	  choose	   the	  so-ware	  according	   to	   the	  
task	  and	  its	  objecIves.	  
This	  is	  so	  because	  the	  construcIon	  philosophy	  is	  
different	   for	   each	   applicaIon,	   and	   thus	   the	  
knowledge	  they	  foster.	  	  



Today,	   the	   trend	   is	   that,	   in	  a	   few	  years,	  
only	   one	   of	   such	   applicaIons	  will	   be	   at	  
hand,	  and	  the	  only	  reason	  is	  that	  it	  is	  for	  
free.	  
We	   stand	   that	   there	   is	   not	   a	   DGS	  
applicaIon	   be:er	   than	   the	   other,	   their	  
use	   should	   depend	   on	   the	   task	   at	   hand	  
and	   the	   learning	   objecIves	  we	  want	   to	  
achieve.	  	  



We	  will	  make	  our	  point	  comparing	  two	  
DGS	  in	  a	  fractal	  construcIon	  acIvity:	  

	  
GeoGebra	  and	  The	  Geometer’s	  

Sketchpad.	  	  



Similarity	  Property	  

Fern	  

Kidney	  

Lungs	  



“Fractal”	   means:	   fragmented.	   A	   lot	   of	   pieces.	  
Frac7onal	  dimension	  

Fractal	  definiIon	  
(Benoit	  Mandelbrot,	  1970´s)	  

Example:	  Perimeter	  
	  
	  
	  
	  
	  

	   	  	  



Power	  law	  

It	  does	  made	  of	  li:le	  
copies	  of	  itself	  

Pathological	  Object	  



It	  is	  defined	  as	  a	  limit	  of	  an	  itera7ve	  process	  
	  	  
1)  Start	  with	  a	  ini7ator	  
2)  Give	  a	  rule	  (usually	  DELETE	  a	  part	  of	  the	  ini7ator	  and	  

subs7tute	  for	  another)	  
3)  Iterate	  as	  much	  as	  possible,	  and….	  
	  
¡These	  itera7ons	  give	  a	  sequence	  of	  shapes	  converging	  to	  
a	  fractal!	  
In	  other	  words:	  the	  limit	  curve	  is	  a	  fractal	  è	  INFINITUM	  
	  

How	  usually	  does	  the	  
fractal	  is	  defined?	  

Cantor	  dust	  



Koch	  Curve	  

Helge	  Von	  Koch	  
1870-‐1924	  



GeoGebra	  



Sketchpad	  



Wacław	  Sierpiński	  
1882-‐1969	  

Sierpinski	  Triangle	  



GeoGebra	  



Sketchpad	  



Comparisons	  

GeoGebra	   Sketchpad	  
According	  to	  the	  so^ware	  version	  
our	  specific	  ac7vity	  could	  change.	  

Despite	  the	  	  so^ware	  version	  the	  
ac7vity	  does	  not	  change.	  

Itera7ve	  processes	  are	  more	  difficult	  
to	  prac7ce	  in	  the	  classroom	  without	  
the	  GeoGebra	  list	  concept.	  

It	  is	  easier	  to	  get	  the	  idea	  of	  itera7ve	  
process	  in	  the	  classroom.	  

There	  are	  some	  difficul7es	  to	  run	  the	  
so^ware	  in	  Macintosh	  pla`orm.	  

There	  is	  not	  problem	  in	  running	  the	  
so^ware	  in	  either	  Macintosh	  or	  a	  PC	  
pla`orms.	  

Sliders	  are	  pre-‐constructed.	   Slider	  have	  to	  be	  constructed.	  

Some	   differences	   could	   be	   detected	   in	   order	   to	   construct	  
fractals	  



•  So^ware	   development	   goes	   much	   faster	   than	   we	   can	  
learn	   (teachers)	   	  à	   There	   are	   some	   useful	   adributes	  
that	  are	  lost	  in	  each	  transi7on.	  

•  In	   the	   classroom,	   Sketchpad	   permits	   a	   more	   effec7ve	  	  
approach	  of,	  for	  instance,	  	  

ü  Padern	  searching	  	  
ü  Review	  of	  the	  infinitum	  concept	  

ReflecIons	  



Danke	  schön	  
Thank	  you	  
Gracias	  


