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Next	  Generation	  Science	  
Standards	  

Performance Expectations 

Science	  and	  
Engineering	  PracBces	  

Disciplinary 
Core Ideas 

Crosscutting 
Concepts 

Links to Common 
Core 



NGSS	  MS-‐LS3-‐2	  	  
•  PE: Develop and use a model to describe why asexual 

reproduction results in offspring with identical genetic 
information and sexual reproduction results in offspring 
with genetic variation.  

•  (Clarification: Emphasis is on using models such as 
Punnett squares, diagrams, and simulations to describe 
the cause and effect relationship of gene transmission 
from parent(s) to offspring and the resulting genetic 
variation.) 





NGSS	  MS-‐LS3-‐2	  	  
•  PE: Develop and use a model to describe why asexual 

reproduction results in offspring with identical genetic 
information and sexual reproduction results in offspring with 
genetic variation.  

•  DCI:LS1.B: Growth and Development of Organisms: Organisms 
reproduce, either sexually or asexually, and transfer their 
genetic information to their offspring. (secondary to 3-2) 

•  LS3.A: Inheritance of Traits: Variations of inherited traits 
between parent and offspring arise from genetic differences that 
result from the subset of chromosomes (and therefore genes) 
inherited. 

•  LS3.B: Variation of Traits: In sexually reproducing organisms, 
each parent contributes half of the genes acquired (at rancom) 
by the offspring. Individuals have two of each chromosome and 
hence two alleles of each gene, one acquired from each parent. 
These versions may be identical or may differ from each other. 



NGSS	  MS-‐LS3-‐2	  	  
•  PE: Develop and use a model to describe why asexual 

reproduction results in offspring with identical genetic 
information and sexual reproduction results in offspring with 
genetic variation.  

•  SEP: Developing and Using Models: Develop and use a 
model to describe phenomena. 

•  CCC: Cause and Effect: Cause and effect relationships may 
be used to predict phenomena in natural systems. 



What	  would	  a	  3-‐D	  assessment	  look	  
like	  for	  this	  PE?	  
What question(s) or performance assessment(s) would you 
ask students to respond to? 
 
What kind(s) of responses would you want students to 
produce? 



Activity	  58:	  Creature	  Features	  
•   Students already know: 

•  Genes are bits of information that determine traits 
and are passed from parents to offspring. 

•  Asexual reproduction involves one parent and 
produces offspring identical to the parent 

•  Sexual reproduction involves two parents, each of 
which contributes genes to the offspring. 



Generation 1 



Generation	  2	  





Alternative 
Hypotheses 



Generation	  3	  









Punnett	  squares	  



Punnett	  squares	  and	  coin	  
tosses	  



Punnett	  squares	  model	  likely	  
outcomes	  
• How can we model actual outcomes of 

crosses? 



How	  would	  the	  story	  be	  different	  if	  Skye	  
and	  Poppy	  and	  their	  offspring	  could	  only	  
reproduce	  asexually?	  
	  
How would you change one of the models 
to show the difference in what happens at 
Generations 2 and 3? 



There’s	  more	  to	  the	  story	  



There’s	  more	  to	  the	  story	  



Let’s	  focus	  on	  two	  traits	  
•  Tail Color: Blue or orange 
•  Leg Color: Blue or red 

•  Create a model to predict the possible appearances 
of the next generation offspring for tail and leg 
colors. How many variations are possible in 
Generation 1? In Generation 2? 

 



Asexual	  reproduction	  
•  What if Skye (blue tail and blue legs) and Poppy 

(orange tail and red legs) could only reproduce 
asexually? Create a model to explain the 
appearance of their second generation offspring. 
(Model can be physical or a diagram.) 

•  What causes the greater variation observed in the 
sexually reproduced offspring? Use your model to 
explain your answer. 



Two	  variants	  produced	  by	  sexual	  
reproduction	  
	  



What	  models	  have	  we	  used	  to	  
understand	  the	  outcomes	  of	  
sexual	  and	  asexual	  
reproduc5on?	  
What	  addi5onal	  learning	  
experience	  and/or	  models	  are	  
needed? 



Summary	  
•  In order for students to be successful on assessments 

that require development and use of models, they will 
need exposure to multiple models scientists use to 
describe phenomena. 

•  Modeling as a practice in genetics can be related to the 
cross-cutting concept of cause and effect, and models 
should be used whenever possible to predict likely 
results. 

•  Students should be involved in co-creation of models and 
have multiple opportunities to apply models to new 
situations. 

•  PE are assessment targets, not the curriculum. 
Curriculum should be guided by DCI and SEP and CCC 
that support learning. 
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