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Evolu1on	
  Leads	
  to	
  Biodiversity	
  



Understanding	
  Evolu1on:	
  
Our	
  plan	
  for	
  the	
  morning	
  

•  Hands-­‐on	
  Ac1vi1es:	
  
– Natural	
  Selec1on	
  Ac1vity:	
  Drawing	
  Fish	
  
– What	
  Did	
  T.	
  rex	
  Taste	
  Like?	
  

•  Coffee	
  Break	
  
•  Resources	
  from	
  Understanding	
  Evolu1on	
  and	
  
Understanding	
  Science	
  



Ingredients	
  for	
  Natural	
  Selec1on	
  

1.  Varia1on	
  
2.  Differen1al	
  Reproduc1on	
  
3.  Heredity	
  



Natural	
  Selec1on:	
  Drawing	
  Fish	
  

•  Take	
  4	
  pieces	
  of	
  paper	
  
•  Divide	
  into	
  two	
  groups	
  
•  Look	
  at	
  the	
  fish	
  and	
  draw	
  its	
  offspring	
  
•  Look	
  at	
  the	
  fish	
  from	
  your	
  group’s	
  next	
  
genera1on	
  and	
  draw	
  its	
  offspring	
  

•  Repeat	
  for	
  4	
  genera1ons	
  
•  Discuss	
  



What	
  happened	
  to	
  the	
  fish	
  over	
  1me?	
  



Ques1ons:	
  

•  Why	
  aren’t	
  all	
  of	
  the	
  fish	
  in	
  each	
  genera1on	
  
iden1cal?	
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•  Why	
  don’t	
  all	
  the	
  fish	
  have	
  offspring?	
  	
  



Ques1ons:	
  

•  Why	
  aren’t	
  all	
  of	
  the	
  fish	
  in	
  each	
  genera1on	
  
iden1cal?	
  	
  VARIATION	
  

•  Why	
  are	
  the	
  copies	
  similar	
  to	
  the	
  parent	
  fish?	
  
HEREDITY	
  

•  Why	
  don’t	
  all	
  the	
  fish	
  have	
  offspring?	
  
DIFFERENTIAL	
  REPRODUCTION	
  



Ingredients	
  for	
  Natural	
  Selec1on	
  

1.  Varia1on	
  
2.  Differen1al	
  Reproduc1on	
  
3.  Heredity	
  



Let’s	
  compare	
  the	
  fish	
  in	
  the	
  two	
  
groups.	
  Are	
  they	
  the	
  same?	
  



Let’s	
  compare	
  the	
  fish	
  in	
  the	
  two	
  
groups.	
  Are	
  they	
  the	
  same?	
  

No—because	
  of	
  SPECIATION	
  



Adjust	
  the	
  ac1vity	
  for	
  	
  
students	
  of	
  different	
  ages:	
  

•  Simplify:	
  no	
  specia1on.	
  Do	
  not	
  divide	
  the	
  class	
  
into	
  two	
  groups.	
  

•  Make	
  more	
  advanced:	
  include	
  gene1c	
  dri^.	
  
Randomly	
  choose	
  the	
  parent	
  fish.	
  

	
  



Can	
  you	
  think	
  of	
  other	
  ways	
  	
  
in	
  which	
  this	
  exercise	
  is	
  similar	
  to	
  

evolu1on	
  in	
  the	
  real	
  world?	
  
	
  

How	
  is	
  it	
  different	
  from	
  evolu1on	
  
in	
  the	
  real	
  world?	
  





What	
  Did	
  T.	
  rex	
  Taste	
  Like?	
  

•  Hands-­‐on	
  lesson	
  adapted	
  from	
  a	
  web-­‐based	
  
module,	
  on	
  the	
  website	
  Understanding	
  
Evolu1on.	
  www.evolu1on.berkeley.edu	
  

•  Introduces	
  students	
  to	
  evolu1onary	
  trees	
  
(e.g.,	
  phylogenies	
  or	
  cladograms)	
  

•  Students	
  use	
  scien1fic	
  evidence,	
  from	
  fossils	
  
and	
  living	
  taxa,	
  to	
  infer	
  relatedness	
  of	
  taxa	
  



















Clade:	
  
an	
  ancestor	
  
and	
  all	
  of	
  its	
  
descendents	
  



Evolu1onary	
  trees	
  



Evolu1onary	
  trees	
  



Evolu1onary	
  trees	
  

easier	
  for	
  students	
  
to	
  understand	
  



Evolu1onary	
  trees	
  

=	
  common	
  ancestor	
  







The	
  Taxa:	
  
Their	
  Shared	
  Derived	
  Characters	
  

Features Shark Tuna Frog Human Hare Caiman Parrot T. rex 

Vertebrae                 

Bony 
Skeleton                 

Four Limbs                 

Amniotic Egg                 

Hair                 

Opening in 
front of eye                 





Evolu1onary	
  Tree:	
  
A	
  hypothesis	
  about	
  
evolu1onary	
  rela1onships	
  









What	
  did	
  T.	
  rex	
  taste	
  like?	
  

A.  Chicken	
  
B.  Roast	
  Beef	
  
C.  Tuna	
  

	
  
Who	
  are	
  T.	
  rex’s	
  
closest	
  rela1ves?	
  
	
  



Fill	
  in	
  the	
  data	
  for	
  T.	
  rex	
  

Features Shark Tuna Frog Human Hare Caiman Parrot T. rex 

Vertebrae + + + + + + +   

Bony 
Skeleton 0 + + + + + +   

Four Limbs 0 0 + + + + +   

Amniotic Egg 0 0 0 + + + +   

Hair 0 0 0 + + 0 0   

Opening in 
front of eye 0 0 0 0 0 + +   



Opening	
  in	
  front	
  of	
  eye	
  







Let’s	
  add	
  some	
  more	
  characters	
  
Features Caiman Parrot T. rex 

Vertebrae + + + 

Bony Skeleton + + + 

Four Limbs + + + 

Amniotic Egg + + ? 

Hair 0 0 ? 

Opening in 
front of eye + + + 

Heel       

Bipedal       

4th and 5th 
finger lost       



Caiman	
  

T.	
  rex	
  

Parrot	
  



Caiman	
  hand	
  

Parrot	
  hand	
  

T.	
  rex	
  hand	
  



Let’s	
  add	
  some	
  more	
  characters	
  
Features Caiman Parrot T. rex 

Vertebrae + + + 

Bony Skeleton + + + 

Four Limbs + + + 

Amniotic Egg + + ? 

Hair 0 0 ? 

Opening in 
front of eye + + + 

Heel       

Bipedal       

4th and 5th 
finger lost       













Discussion:	
  
	
  
What	
  did	
  you	
  find	
  surprising	
  or	
  
interes1ng	
  about	
  the	
  hands-­‐on	
  
ac1vi1es?	
  
	
  
Do	
  you	
  think	
  these	
  or	
  similar	
  
ac1vi1es	
  could	
  work	
  in	
  your	
  
classroom?	
  



Teaching	
  Resources	
  
from	
  

Understanding	
  Evolu1on	
  
&	
  

Understanding	
  Science	
  





•  Produced	
  by	
  the	
  University	
  of	
  California	
  
Museum	
  of	
  Paleontology	
  

•  Receives	
  60,000	
  page	
  accesses	
  per	
  month	
  
•  Por1ons	
  translated	
  in	
  to	
  Spanish,	
  Turkish,	
  and	
  
Tibetan	
  

•  Winner	
  of	
  Science	
  Magazine’s	
  Science	
  Prize	
  for	
  
Online	
  Resources	
  in	
  Educa1on	
  (SPORE)	
  award	
  
in	
  2010	
  

•  www.evolu1on.berkeley.edu	
  	
  
	
  

















•  Developed	
  because	
  misconcep1ons	
  about	
  
evolu1on	
  stem	
  from	
  misconcep1ons	
  about	
  
science	
  

•  Communicates	
  what	
  science	
  really	
  is	
  and	
  how	
  
it	
  works	
  

•  Produced	
  by	
  the	
  University	
  of	
  California	
  
Museum	
  of	
  Paleontology	
  

•  www.understandingscience.org	
  	
  



How	
  science	
  works:	
  The	
  flowchart	
  







Thank	
  you!	
  


