
Working	
  through	
  an	
  example:	
  Using	
  
one	
  set	
  of	
  standards	
  to	
  help	
  plan	
  

for	
  instruc8on	
  



This	
  is	
  a	
  “shake-­‐down”	
  cruise	
  for	
  us	
  

•  How	
  can	
  we	
  begin	
  
helping	
  teachers	
  make	
  
sense	
  of	
  a	
  set	
  of	
  
performance	
  standards?	
  

•  How	
  could	
  we	
  begin	
  unit	
  
planning,	
  based	
  on	
  the	
  
performance	
  standards?	
  

•  You	
  should	
  consider	
  re-­‐
inven<ng	
  what	
  I	
  am	
  
doing	
  with	
  you	
  today	
  



Performance	
  Standards	
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Students who demonstrate understanding can:
MS-LS2-a. Use a model to support explanations of the effect of resource availability on organisms and populations of organisms

in an ecosystem. [Clarification Statement: Emphasis is on cause and effect relationships between resources and populations in
ecosystems in terms of changes in the numbers of individuals in the population during periods of abundant resources and
scarce resources. Models may include representations of ecosystems and/or graphs and charts showing the flow of matter in
food webs or food chains for which students explain the cause and effect of various events and/or conditions.] [Assessment
Boundary: The model should focus on organisms’ needs and how resources in the ecosystem meet these needs. Determining
the carrying capacity of ecosystems is beyond the intent.]

MS-LS2-b. Ask questions to clarify the premise of the argument that organisms within different ecosystems obtain matter and
energy in similar ways. [Clarification Statement: Emphasis is on questions that clarify the argument for the similar ways matter
and energy are obtained in various ecosystems.] [Assessment Boundary: The assessment should provide evidence of students’
ability to pose questions to clarify evidence about obtaining and using matter and energy from an ecosystem and generalize to
multiple ecosystems.]

MS-LS2-c. Construct and present arguments supported by empirical evidence and scientific reasoning for multiple explanations
for how changes to physical or biological components of an ecosystem result in changes to  the populations in the
ecosystem.* [Clarification Statement: Emphasis is on the merits of arguments of alternative explanations for what happens to
an ecosystem that is altered.] [Assessment Boundary: The assessment should provide evidence of students’ abilities to support
arguments with scientific evidence that changing physical or biological components in an ecosystem may cause shifts in
populations and relative numbers of species in the ecosystems. The assessment should provide evidence of students’ abilities
to recognize patterns in data and make warranted inferences about changes in populations. The assessment should provide
evidence of students’ abilities to evaluate evidence that supports multiple explanations for the changes.]

MS-LS2-d. Construct explanations for common patterns of interactions within different ecosystems. [Clarification Statement:
Emphasis is on explanations for common patterns of interactions (e.g., competition, predation, parasitism, commensalism,
mutualism) that exist in different ecosystems.] [Assessment Boundary: The assessment provides evidence that students can
explain the consistency for the interactions of organisms with other organisms and/or the environment across different
ecosystems (e.g., ocean, forests, wetlands, deserts, terrariums, cities).]

MS-LS2-e. Conduct an investigation of the cycling of matter among living and nonliving parts of ecosystems to support the
explanation of the flow of energy and conservation of matter. [Clarification Statement: Emphasis is on students using
simulations and models to investigate the cycling of matter and flow of energy. The emphasis is on understanding the
conservation of matter. Students can provide explanations that rely on the core idea that matter is conserved and matter cycles.
The conservation is explained for both the mass and identity of the atoms involved in the cycling. Students use evidence
gathered through the investigation to construct explanations for the movement of matter in living and non-living components of
various ecosystems (e.g., ocean, desert, forest, wetland, terrarium) and where the matter is moving in the system.] [Assessment
Boundary: The assessment should provide evidence of students’ abilities to use data as evidence to support explanations.]

MS-LS2-f. Develop and use a model to support explanations about the transfer of matter and energy into and out of ecosystems
and among organisms. [Clarification Statement: Emphasis is on constructing and using models of food webs that include the
interactions of producers, consumers, decomposers, and energy sources to explain the transfer of matter and energy among
organisms in a variety of ecosystems (e.g., forest, wetland, desert, ocean, terrarium). Emphasis is on only light, chemical, and
thermal energy with an emphasis on the concept that the total amount of energy does not change. Students should be able to
conceptually describe the movement of carbon, hydrogen and oxygen as it cycles through an ecosystem.] [Assessment
Boundary: The assessment should provide evidence of students’ abilities to use models (i.e., representations and simulations)
to explain the flow of energy and conservation of matter in ecosystems.]

MS-LS2-g. Make an oral or written argument from evidence to support or refute the merits and constraints of different plans to
solve a real world problem to restore a disrupted ecosystem.* [Clarification Statement: Emphasis is on distinguishing
between effective arguments for merits of competing plans to restore (e.g., remediation plan, reclamation plan, flood control,
controlled burns) a disrupted ecosystem.] [Assessment Boundary: The assessment should provide evidence of students’
abilities to use systematic processes for evaluating solutions with respect to how well they meet criteria and constraints of a
problem.]

MS-LS2-h. Ask questions to clarify how patterns of social interactions and grouping behaviors contribute to a survival
advantage. [Clarification Statement: Emphasis is on questions that seek evidence for arguments of how social interactions and

	
  
If	
  you	
  try	
  to	
  address	
  all	
  of	
  these	
  performance	
  

expecta<ons…	
  	
  
you	
  will	
  go	
  crazy	
  

	
  
If	
  you	
  treat	
  the	
  performance	
  expecta<ons	
  as	
  

separate	
  and	
  isolated	
  ac<vi<es	
  in	
  the	
  classroom…	
  	
  
you	
  will	
  go	
  crazy	
  

	
  
You	
  need	
  to	
  iden<fy	
  core	
  science	
  ideas	
  and	
  an	
  

anchoring	
  phenomenon	
  for	
  students	
  to	
  study	
  over	
  
an	
  extended	
  period	
  of	
  8me	
  that	
  “pulls	
  in”	
  a	
  

number	
  of	
  standards.	
  	
  
	
  

This	
  accommodates	
  how	
  the	
  research	
  says	
  that	
  
students	
  learn	
  best.	
  	
  

	
  



This	
  is	
  where	
  a	
  
focus	
  on	
  modeling	
  
comes	
  in,	
  but	
  

first…	
  



Put	
  your	
  curriculum	
  beside	
  
these	
  standards,	
  and	
  let’s	
  
start	
  to	
  priori<ze	
  	
  
	
  
	
  
2	
  possible	
  ways	
  to	
  start:	
  
•	
  We	
  could	
  work	
  together	
  and	
  place	
  the	
  performance	
  expecta<ons	
  in	
  a	
  logical	
  
order	
  or…	
  
•	
  We	
  could	
  do	
  a	
  “card	
  sort”	
  to	
  figure	
  out	
  the	
  ideas	
  with	
  the	
  most	
  explanatory	
  
power.	
  
	
  
Either	
  choice	
  is	
  a	
  way	
  of	
  finding	
  the	
  gaps	
  in	
  your	
  own	
  knowledge	
  about	
  the	
  
science—you’ll	
  hit	
  the	
  limit	
  of	
  your	
  content	
  knowledge	
  very	
  quickly,	
  prepare	
  for	
  
frustra<on	
  control	
  here.	
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Students who demonstrate understanding can:
MS-LS2-a. Use a model to support explanations of the effect of resource availability on organisms and populations of organisms

in an ecosystem. [Clarification Statement: Emphasis is on cause and effect relationships between resources and populations in
ecosystems in terms of changes in the numbers of individuals in the population during periods of abundant resources and
scarce resources. Models may include representations of ecosystems and/or graphs and charts showing the flow of matter in
food webs or food chains for which students explain the cause and effect of various events and/or conditions.] [Assessment
Boundary: The model should focus on organisms’ needs and how resources in the ecosystem meet these needs. Determining
the carrying capacity of ecosystems is beyond the intent.]

MS-LS2-b. Ask questions to clarify the premise of the argument that organisms within different ecosystems obtain matter and
energy in similar ways. [Clarification Statement: Emphasis is on questions that clarify the argument for the similar ways matter
and energy are obtained in various ecosystems.] [Assessment Boundary: The assessment should provide evidence of students’
ability to pose questions to clarify evidence about obtaining and using matter and energy from an ecosystem and generalize to
multiple ecosystems.]

MS-LS2-c. Construct and present arguments supported by empirical evidence and scientific reasoning for multiple explanations
for how changes to physical or biological components of an ecosystem result in changes to  the populations in the
ecosystem.* [Clarification Statement: Emphasis is on the merits of arguments of alternative explanations for what happens to
an ecosystem that is altered.] [Assessment Boundary: The assessment should provide evidence of students’ abilities to support
arguments with scientific evidence that changing physical or biological components in an ecosystem may cause shifts in
populations and relative numbers of species in the ecosystems. The assessment should provide evidence of students’ abilities
to recognize patterns in data and make warranted inferences about changes in populations. The assessment should provide
evidence of students’ abilities to evaluate evidence that supports multiple explanations for the changes.]

MS-LS2-d. Construct explanations for common patterns of interactions within different ecosystems. [Clarification Statement:
Emphasis is on explanations for common patterns of interactions (e.g., competition, predation, parasitism, commensalism,
mutualism) that exist in different ecosystems.] [Assessment Boundary: The assessment provides evidence that students can
explain the consistency for the interactions of organisms with other organisms and/or the environment across different
ecosystems (e.g., ocean, forests, wetlands, deserts, terrariums, cities).]

MS-LS2-e. Conduct an investigation of the cycling of matter among living and nonliving parts of ecosystems to support the
explanation of the flow of energy and conservation of matter. [Clarification Statement: Emphasis is on students using
simulations and models to investigate the cycling of matter and flow of energy. The emphasis is on understanding the
conservation of matter. Students can provide explanations that rely on the core idea that matter is conserved and matter cycles.
The conservation is explained for both the mass and identity of the atoms involved in the cycling. Students use evidence
gathered through the investigation to construct explanations for the movement of matter in living and non-living components of
various ecosystems (e.g., ocean, desert, forest, wetland, terrarium) and where the matter is moving in the system.] [Assessment
Boundary: The assessment should provide evidence of students’ abilities to use data as evidence to support explanations.]

MS-LS2-f. Develop and use a model to support explanations about the transfer of matter and energy into and out of ecosystems
and among organisms. [Clarification Statement: Emphasis is on constructing and using models of food webs that include the
interactions of producers, consumers, decomposers, and energy sources to explain the transfer of matter and energy among
organisms in a variety of ecosystems (e.g., forest, wetland, desert, ocean, terrarium). Emphasis is on only light, chemical, and
thermal energy with an emphasis on the concept that the total amount of energy does not change. Students should be able to
conceptually describe the movement of carbon, hydrogen and oxygen as it cycles through an ecosystem.] [Assessment
Boundary: The assessment should provide evidence of students’ abilities to use models (i.e., representations and simulations)
to explain the flow of energy and conservation of matter in ecosystems.]

MS-LS2-g. Make an oral or written argument from evidence to support or refute the merits and constraints of different plans to
solve a real world problem to restore a disrupted ecosystem.* [Clarification Statement: Emphasis is on distinguishing
between effective arguments for merits of competing plans to restore (e.g., remediation plan, reclamation plan, flood control,
controlled burns) a disrupted ecosystem.] [Assessment Boundary: The assessment should provide evidence of students’
abilities to use systematic processes for evaluating solutions with respect to how well they meet criteria and constraints of a
problem.]

MS-LS2-h. Ask questions to clarify how patterns of social interactions and grouping behaviors contribute to a survival
advantage. [Clarification Statement: Emphasis is on questions that seek evidence for arguments of how social interactions and



Card	
  Sort	
  
	
  

Write	
  down	
  10	
  of	
  the	
  most	
  important	
  
science	
  ideas	
  from	
  the	
  standards	
  or	
  
curriculum,	
  one	
  on	
  each	
  card.	
  
	
  
Lay	
  them	
  out	
  on	
  the	
  table,	
  start	
  to	
  
move	
  some	
  to	
  the	
  outside	
  (less	
  central	
  
ideas,	
  not	
  powerful	
  ideas	
  to	
  help	
  
explain	
  ecosystems)	
  and	
  some	
  to	
  the	
  
inside	
  (ideas	
  with	
  more	
  explanatory	
  
power).	
  
	
  	
  
Sentence	
  starter:	
  If	
  my	
  students	
  
understood	
  that	
  [one	
  or	
  two	
  “core”	
  
ideas	
  or	
  rela<onships],	
  they	
  could	
  
basically	
  understand	
  most	
  of	
  these	
  
other	
  ideas	
  [ones	
  on	
  the	
  periphery].	
  
	
  
	
  

More	
  power	
  
to	
  explain	
  
other	
  ideas	
  	
  

Be[er	
  
understood	
  in	
  
context	
  of	
  other	
  
ideas	
  in	
  the	
  
“center”	
  



What	
  kinds	
  of	
  anchoring	
  phenomenon	
  or	
  
event	
  might	
  allow	
  students	
  to	
  explore	
  the	
  

ideas	
  at	
  the	
  center?	
  



Bethany’s	
  
Case	
  



Students’	
  ini<al	
  models	
  
are	
  simple,	
  and	
  varied	
  



A]er	
  a	
  couple	
  ac<vi<es	
  and	
  
readings,	
  new	
  hypotheses	
  emerge	
  



Teaching	
  this	
  way	
  requires	
  that	
  
student	
  keep	
  track	
  of	
  ideas	
  



Post-­‐it	
  note	
  cri<que	
  of	
  each	
  other’s	
  
models	
  is	
  a	
  regular	
  part	
  of	
  her	
  teaching	
  





Classroom	
  
discourse	
  about	
  
“working	
  on	
  each	
  
other’s	
  ideas”	
  

requires	
  structure	
  



	
  
Students	
  are	
  
prompted:	
  	
  
	
  
“What	
  do	
  you	
  
need	
  to	
  know	
  to	
  
make	
  your	
  model	
  
more	
  coherent,	
  
complete?”	
  	
  



	
  
What	
  performance	
  standards	
  got	
  “pulled	
  into”	
  this	
  unit?	
  What	
  
addi<onal	
  ones	
  might	
  have	
  been	
  “pulled	
  in”—how?	
  What	
  science	
  
prac<ces	
  were	
  kids	
  engaged	
  in?	
  
	
  


