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  Smart	
  Sheets	
  to	
  teach	
  high-­‐frequency	
  science	
  topics	
  	
  
What	
  are	
  high-­‐frequency	
  science	
  topics?	
  

What	
  are	
  the	
  types	
  of	
  knowledge	
  is	
  emphasized	
  in	
  science-­‐learning?	
  

Examples	
  of	
  how	
  teachers	
  have	
  used	
  
Smart	
  Sheets	
  when	
  teaching	
  	
  science	
  

How	
  to	
  find	
  various	
  Makes	
  Sense	
  
Strategies	
  resources	
  

What’s	
  the	
  connecCon	
  between	
  high-­‐frequency	
  science	
  topics,	
  types	
  of	
  
science	
  knowledge,	
  and	
  using	
  Smart	
  Sheets?	
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High-­‐frequency	
  science	
  topics	
  ….	
  

Abstract	
  Concepts	
  
Processes	
  
ClassificaMons	
  
Famous	
  people	
  
Events	
  /	
  Phenomena	
  
Structures	
  	
  
Systems	
  &	
  components	
  	
  
Life	
  Forms	
  
Procedures	
  
Problems	
  

Science Content Standards 

Highly	
  likely	
  
that	
  any	
  given	
  
science	
  lesson	
  
will	
  be	
  mostly	
  
about	
  one	
  of	
  
these	
  topics	
  

Science Content Standards 
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IdenMfy	
  soluMons	
  in	
  terms	
  of	
  components,	
  solubility,	
  
concentraMon,	
  and	
  conducMvity	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  
High-­‐frequency	
  science	
  topics	
  ….	
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  in	
  terms	
  of	
  components,	
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  and	
  conducMvity	
  	
  (FEATURES)	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

IdenMfy	
  funcMons	
  of	
  carbohydrates,	
  lipids,	
  
proteins,	
  and	
  nucleic	
  acids	
  in	
  cellular	
  acMviMes	
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  in	
  terms	
  of	
  components,	
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  and	
  conducMvity	
  	
  (FEATURES)	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

IdenMfy	
  FUNCTIONS	
  of	
  carbohydrates,	
  lipids,	
  
proteins,	
  and	
  nucleic	
  acids	
  in	
  cellular	
  acMviMes	
  

DisMnguish	
  between	
  transverse	
  and	
  longitudinal	
  
mechanical	
  waves	
  

High-­‐frequency	
  science	
  topics	
  ….	
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  terms	
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  components,	
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Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

IdenMfy	
  FUNCTIONS	
  of	
  carbohydrates,	
  lipids,	
  
proteins,	
  and	
  nucleic	
  acids	
  in	
  cellular	
  acMviMes	
  

DisMnguish	
  between	
  transverse	
  and	
  longitudinal	
  
mechanical	
  waves	
  (PROPERTIES)	
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  ….	
  

TM	
  

Makes Sense Strategies Toolkit  
©	
  Edwin	
  Ellis,	
  PhD	
  	
  	
  	
  	
  (205)	
  394-­‐5512	
  

Processes	
  
Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Describe	
  the	
  cell	
  processes	
  necessary	
  for	
  achieving	
  
homeostasis,	
  including	
  acMve	
  and	
  passive	
  transport,	
  
osmosis,	
  diffusion,	
  exocytosis,	
  and	
  endocytosis	
  

Describe	
  physical	
  and	
  chemical	
  changes	
  in	
  terms	
  of	
  
endothermic	
  and	
  exothermic	
  processes	
  	
  

High-­‐frequency	
  science	
  topics	
  ….	
  

TM	
  

Makes Sense Strategies Toolkit  
©	
  Edwin	
  Ellis,	
  PhD	
  	
  	
  	
  	
  (205)	
  394-­‐5512	
  

Processes	
  
Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
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Describe	
  the	
  cell	
  processes	
  necessary	
  for	
  achieving	
  
homeostasis,	
  including	
  acMve	
  and	
  passive	
  transport,	
  
osmosis,	
  diffusion,	
  exocytosis,	
  and	
  endocytosis	
  

Describe	
  physical	
  and	
  chemical	
  changes	
  in	
  terms	
  of	
  
endothermic	
  and	
  exothermic	
  processes	
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  systems	
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  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

DifferenMate	
  classificaMon	
  systems	
   	
  	
  
between	
  the	
  previous	
  five-­‐kingdom	
  and	
  current	
  six-­‐
kingdom	
  

Categorizing	
  elements	
  as	
  metals,	
  nonmetals,	
  
metalloids,	
  and	
  noble	
  gases	
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DifferenMate	
  classificaMon	
  systems	
   	
  	
  
between	
  the	
  previous	
  five-­‐kingdom	
  and	
  current	
  six-­‐
kingdom	
  

Categorizing	
  elements	
  as	
  metals,	
  nonmetals,	
  
metalloids,	
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  gases	
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Processes	
  
ClassificaMon	
  systems	
  

Famous	
  people	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

IdenMfy	
  scienMsts	
  who	
  contributed	
  to	
  cell-­‐theory	
  
Examples:	
  Hooke,	
  Schleiden,	
  Schwann,	
  Virchow,	
  von	
  
Leeuwenhock	
  

High-­‐frequency	
  science	
  topics…	
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IdenMfy	
  scienMsts	
  who	
  contributed	
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  cell-­‐theory	
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Processes	
  
ClassificaMon	
  systems	
  
Famous	
  people	
  

IdenMfy	
  funcMons	
  of	
  organelles	
  found	
  in	
  eukaryoMc	
  
cells,	
  including	
  the	
  nucleus,	
  cell	
  membrane,	
  cell	
  wall,	
  
mitochondria,	
  chloroplasts,	
  and	
  vacuoles.	
  
	
  
Example:	
  mitochondria	
  releasing	
  energy	
  for	
  use	
  in	
  

cellular	
  respiraMon 	
  	
  

Events	
  /	
  Phenomena	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 
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  topics…	
  

TM	
  

Makes Sense Strategies Toolkit  
©	
  Edwin	
  Ellis,	
  PhD	
  	
  	
  	
  	
  (205)	
  394-­‐5512	
  

Processes	
  
ClassificaMon	
  systems	
  
Famous	
  people	
  

IdenMfy	
  funcMons	
  of	
  organelles	
  found	
  in	
  eukaryoMc	
  
cells,	
  including	
  the	
  nucleus,	
  cell	
  membrane,	
  cell	
  wall,	
  
mitochondria,	
  chloroplasts,	
  and	
  vacuoles.	
  
	
  
Example:	
  mitochondria	
  releasing	
  energy	
  for	
  use	
  in	
  

cellular	
  respiraMon 	
  	
  

Events	
  /	
  Phenomena	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 
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ClassificaMons	
  
Famous	
  people	
  
Events	
  /	
  Phenomena	
  

Structures	
  	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Contrast	
  the	
  formaMon	
  of	
  ionic	
  and	
  covalent	
  bonds	
  
based	
  on	
  the	
  transfer	
  or	
  sharing	
  of	
  valence	
  electrons	
  

Classify	
  animals	
  according	
  to	
  types	
  of	
  skeletal	
  
structure,	
  method	
  of	
  ferMlizaMon	
  and	
  reproducMon,	
  
body	
  symmetry,	
  body	
  coverings,	
  and	
  locomoMon	
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  /	
  ProperMes	
  /	
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Science Content Standards 

Contrast	
  the	
  formaMon	
  of	
  ionic	
  and	
  covalent	
  bonds	
  
based	
  on	
  the	
  transfer	
  or	
  sharing	
  of	
  valence	
  electrons	
  

Classify	
  animals	
  according	
  to	
  types	
  of	
  skeletal	
  
structure,	
  method	
  of	
  ferMlizaMon	
  and	
  reproducMon,	
  
body	
  symmetry,	
  body	
  coverings,	
  and	
  locomoMon	
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ClassificaMons	
  
Famous	
  people	
  
Events	
  /	
  Phenomena	
  
Structures	
  	
  

Systems	
  &	
  components	
  	
  

Relate	
  major	
  Mssues	
  and	
  organs	
  of	
  the	
  skeletal,	
  
circulatory,	
  reproducMve,	
  muscular,	
  respiratory,	
  
nervous,	
  and	
  digesMve	
  systems	
  to	
  their	
  funcMons. 	
  	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

High-­‐frequency	
  science	
  topics…	
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  organs	
  of	
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circulatory,	
  reproducMve,	
  muscular,	
  respiratory,	
  
nervous,	
  and	
  digesMve	
  systems	
  to	
  their	
  funcMons. 	
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ClassificaMons	
  
Famous	
  people	
  
Events	
  /	
  Phenomena	
  
Structures	
  	
  
Systems	
  &	
  components	
  	
  

Life	
  Forms	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Contrast	
  autotrophs	
  and	
  heterotrophs 	
  	
  

High-­‐frequency	
  science	
  topics…	
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Processes	
  
ClassificaMons	
  
Famous	
  people	
  
Events	
  /	
  Phenomena	
  
Structures	
  	
  
Systems	
  &	
  components	
  	
  
Life	
  Forms	
  

Procedures	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Select	
  appropriate	
  laboratory	
  
glassware,	
  balances,	
  Mme	
  
measuring	
  equipment,	
  and	
  
opMcal	
  instruments	
  to	
  conduct	
  
an	
  experiment 	
  	
  

Use	
  nomenclature	
  and	
  and	
  
chemical	
  formulas	
  to	
  write	
  
balanced	
  chemical	
  equaMons	
  	
  

High-­‐frequency	
  science	
  topics…	
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Main	
  idea	
  
CriMcal	
  features	
  

RelaMonships	
  to	
  other	
  concepts	
  
Factors	
  that	
  affect	
  the	
  concept	
  
Things	
  the	
  concept	
  affects	
  

DefiniMon	
  

RelaMonal	
  
understanding	
  Comparison	
  to	
  other	
  concepts	
  

Examples	
  of	
  the	
  concept	
  
Non-­‐examples	
  of	
  the	
  concept	
  

ManifestaMons	
  &	
  
ApplicaCons	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Concept	
  as	
  reflected	
  in	
  specific	
  
components	
  or	
  steps	
  	
  

Types	
  of	
  knowledge	
  that	
  tends	
  to	
  be	
  emphasized...	
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Main	
  idea	
  
CriMcal	
  features	
  

RelaMonships	
  to	
  other	
  concepts	
  
Factors	
  that	
  affect	
  the	
  concept	
  
Things	
  the	
  concept	
  affects	
  

Examples	
  of	
  the	
  concept	
  
Non-­‐examples	
  of	
  the	
  concept	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  

Science Content Standards 

Concept	
  as	
  reflected	
  in	
  specific	
  
components	
  or	
  steps	
  	
  

Hierarchic	
  

Cause	
  /	
  Effect	
  

Comparison	
  to	
  other	
  concepts	
   Compare	
  /	
  Contrast	
  

Sequence	
  

Types	
  of	
  knowledge	
  that	
  tends	
  to	
  be	
  emphasized...	
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IdenMfy	
  funcMons	
  of	
  carbohydrates,	
  lipids,	
  proteins,	
  
and	
  nucleic	
  acids	
  in	
  cellular	
  acMviMes	
  

Main	
  idea	
  	
  &	
  features	
  of	
  what	
  a	
  carbohydrate	
  is	
  
Main	
  idea	
  &	
  features	
  of	
  what	
  lipids	
  are	
  	
  

Hierarchic	
  structure	
  Main	
  idea	
  
CriMcal	
  features	
   DefiniMon	
  

Concept	
  –	
  Features	
  /	
  ProperMes	
  /	
  FuncMons	
  
Types	
  of	
  knowledge	
  that	
  tends	
  to	
  be	
  emphasized...	
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Cell	
  processes	
  
necessary	
  for	
  achieving	
  

homeostasis	
  

Carbohydrates	
   Lipids	
  

Proteins	
   Nucleic	
  acids	
  

Features….	
   Features….	
  

Features….	
   Features….	
  

FuncMon….	
   FuncMon….	
  

FuncMon….	
   FuncMon….	
  

Source….	
   Source….	
  

Source….	
   Source….	
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Physical	
  science:	
  IdenCfy	
  the	
  characterisCcs	
  of	
  
gravitaConal,	
  electromagneCc,	
  and	
  nuclear	
  forces	
  

Forces	
  
CharacterisCcs	
  of	
  three	
  types	
  of	
  forces	
  

GravitaConal	
  
forces	
  	
  

ElectromagnecCc	
  
forces	
  	
  

Nuclear	
  
	
  forces	
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Systems	
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