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Content  Area  Literacy  with  NGSS

• Physical	  Science	  
•  Life	  Science	  
•  Earth	  &	  Space	  Science	  
•  Engineering,	  Technology,	  and	  Applica3ons	  of	  Science	  



Next  Genera#on  Science  Standards  (NGSS)

• MS-‐PS	  1-‐2	  Ma?er	  and	  its	  interac3ons	  	  
• Analyze	  and	  interpret	  data	  on	  the	  proper3es	  of	  substances	  before	  
and	  aWer	  the	  substances	  interact	  to	  determine	  if	  a	  chemical	  reac3on	  
has	  occurred.	  	  



Common  Core  State  Standards

• CC.6.R.L.1	  
• Cite	  textual	  evidence	  to	  support	  analysis	  of	  what	  the	  text	  say	  
explicitly	  as	  well	  as	  inferences	  drawn	  from	  the	  text	  	  



Linking  the  Standards  using  Literature

•  These	  standards	  can	  be	  linked	  together	  into	  one	  lesson	  using	  
literature	  and	  a	  reading	  strategies	  	  

• Use	  ISP-‐	  graphic	  organizer	  	  
•  Informa3on	  Source	  Page	  	  
• Allows	  students	  to	  reach	  literature	  standard	  by	  ci3ng	  textual	  
informa3on	  and	  interpret	  the	  informa3on	  learned	  in	  the	  science	  
standard	  





AAer  using  the  chart

•  Linking	  informa3on	  learned	  from	  the	  literature	  and	  chart	  to	  create	  a	  
hands	  on	  ac3vity	  to	  be?er	  understand	  the	  informa3on	  	  



Example  Books  and  Ac#vi#es    





Life  Science

• Gail	  Jarrow	  books	  –	  Fatal	  Fever,	  Red	  Madness,	  Bubonic	  Panic	  (can	  
pre-‐order)	  

• Plaques,	  Pox,	  and	  Pes3lence	  



Standards  Addressed:

NGSS	  
• MS-‐LS2	  Ecosystems:	  Interac3ons,	  Energy,	  and	  Dynamics	  

•  MS-‐LS2-‐2	  Construct	  an	  explana3on	  that	  predicts	  pa?erns	  of	  interac3ons	  
among	  organisms	  across	  mul3ple	  ecosystems	  

•  MS-‐LS2-‐5	  Evaluate	  compe3ng	  design	  solu3ons	  for	  maintaining	  biodiversity	  
and	  ecosystem	  services	  

CCSS	  
• RST.6-‐8.1	  Cite	  specific	  textual	  evidence	  to	  support	  analysis	  of	  science	  
and	  technical	  texts	  

• WHST.6-‐8.9	  Draw	  evidence	  from	  literary	  or	  informa3onal	  texts	  to	  
support	  analysis,	  reflec3on,	  and	  research	  



Strategy:

•  Inquiry	  Chart	  
•  Focus	  on	  comprehension;	  can	  be	  used	  for	  pre-‐reading,	  during	  
reading,	  and	  post-‐reading	  	  

• Hoffman,	  J.V.	  (1992).	  Cri3cal	  reading/thinking	  across	  the	  curriculum:	  
Using	  I-‐charts	  to	  support	  learning.	  Language	  Arts,	  69,	  121-‐127.	  

• Wood,	  K.D.	  &	  Taylor,	  D.B.	  (2006).	  Literacy	  Strategies	  Across	  the	  
Subject	  Areas	  2nd	  edi3on,	  New	  York,	  NY:	  Pearson	  Educa3on	  



Typhoid  Fever
   How is it 

spread? 

Do we need to 
worry about it 

today? 

How can we 
prevent this 
infection? 

How is it 
treated? 

Other Interesting 
Facts New Questions 

What We 
Know 

            

Fatal Fever: 
Tracking 
Down 
Typhoid 
Mary 

            

Plaques, 
Pox, and 
Pestilence 

            

Source 3             

Summaries             













Earth  and  Space  Science



Common  Core  State  Standards

•  CCSS.ELA-‐LITERACY.RST.6-‐8.4Determine	  the	  meaning	  of	  symbols,	  key	  terms,	  and	  
other	  domain-‐specific	  words	  and	  phrases	  as	  they	  are	  used	  in	  a	  specific	  scien3fic	  
or	  technical	  context	  relevant	  to	  grades	  6-‐8	  texts	  and	  topics.	  

•  CCSS.ELA-‐LITERACY.L.6.4Determine	  or	  clarify	  the	  meaning	  of	  unknown	  and	  
mul3ple-‐meaning	  words	  and	  phrases	  based	  on	  grade	  6	  reading	  and	  content,	  
choosing	  flexibly	  from	  a	  range	  of	  strategies.	  

	  
•  CCSS.ELA-‐LITERACY.L.6.6Acquire	  and	  use	  accurately	  grade-‐appropriate	  general	  
academic	  and	  domain-‐specific	  words	  and	  phrases;	  gather	  vocabulary	  knowledge	  
when	  considering	  a	  word	  or	  phrase	  important	  to	  comprehension	  or	  expression.	  



Next  Genera#on  Science  Standards

•  (MS-‐ESS1-‐1)	  ♣	  Earth	  and	  its	  solar	  system	  are	  part	  of	  the	  Milky	  Way	  galaxy,	  
which	  is	  one	  of	  many	  galaxies	  in	  the	  universe.	  	  

•  (MS-‐ESS1-‐2)	  ESS1.B:	  Earth	  and	  the	  Solar	  System	  ♣	  The	  solar	  system	  
consists	  of	  the	  sun	  and	  a	  collec3on	  of	  objects,	  including	  planets,	  their	  
moons,	  and	  asteroids	  that	  are	  held	  in	  orbit	  around	  the	  sun	  by	  its	  
gravita3onal	  pull	  on	  them.	  (MS-‐ESS1-‐2),	  

•  (MSESS1-‐3)	  ♣	  This	  model	  of	  the	  solar	  system	  can	  explain	  eclipses	  of	  the	  
sun	  and	  the	  moon.	  Earth’s	  spin	  axis	  is	  fixed	  in	  direc3on	  over	  the	  short-‐term	  
but	  3lted	  rela3ve	  to	  its	  orbit	  around	  the	  sun.	  The	  seasons	  are	  a	  result	  of	  
that	  3lt	  and	  are	  caused	  by	  the	  differen3al	  intensity	  of	  sunlight	  on	  different	  
areas	  of	  Earth	  across	  the	  year.	  	  

•  (MS-‐ESS1-‐1)	  ♣	  The	  solar	  system	  appears	  to	  have	  formed	  from	  a	  disk	  of	  
dust	  and	  gas,	  drawn	  together	  by	  gravity.	  (MS-‐ESS1-‐2)	  	  



Frayer	  Model	  (1969)	  

Galaxy	  

(In	  your	  own	  words)	  

A	  galaxy	  is	  millions	  of	  stars	  held	  together	  by	  
gravity.	  

The	  number	  of	  galaxies	  cannot	  be	  counted.	  
Infinite	  
Our	  sun	  (which	  is	  a	  star)	  is	  in	  the	  Milky	  Way	  
Galaxy.	  

Spiral	  
Ellip3cal	  
Irregular	  
	  
Milky	  Way,	  Andromeda	  

Moon,	  Earth,	  Sun	  



Vocabulary	  Word	  Ladders	  
(traced	  back	  to	  

	  Lewis	  Carroll	  in	  1877)	  
	  

Adapta3on	  is	  the	  	  
Vocabulary	  Paint	  Chip	  

(Timothy	  Rasinski,	  2008)	  
(Marilee	  Sprenger,	  2014)	  

	  
Rasinski,	  T.	  (2008).	  	  Daily	  Word	  Ladders.	  New	  York,	  NY:	  Scholas3c.	  
	  
Sprenger,	  M.	  (2014).	  Vocab	  Rehab:	  How	  Do	  I	  Teach	  	  

	  Vocabulary	  EffecFvely	  with	  Limited	  Time	  
	  Alexandria,	  VA:	  ASCD.	  

violent	  

intense	  

fierce	  

ferocious	  

forceful	  

vehement	  

strong	  

infinity	  

eternity	  

limitless	  

perpetuity	  

3meless	  

endless	  

∞	  



DEFINITIONS  OF  ENGINEERING,  TECHNOLOGY,  
AND  APPLICATIONS  OF  SCIENCE

•  Engineering	  is	  a	  systema3c	  and	  oWen	  itera3ve	  approach	  to	  designing	  
objects,	  processes,	  and	  systems	  to	  meet	  human	  needs	  and	  wants.	  

•  Technology	  is	  any	  modifica3on	  of	  the	  natural	  world	  made	  to	  fulfill	  
human	  needs	  or	  desires.	  

• An	  applica1on	  of	  science	  is	  any	  use	  of	  scien3fic	  knowledge	  for	  a	  
specific	  purpose,	  whether	  to	  do	  more	  science;	  to	  design	  a	  product,	  
process,	  or	  medical	  treatment;	  to	  develop	  a	  new	  technology;	  or	  to	  
predict	  the	  impacts	  of	  human	  ac3ons.	  



CORE  AND  COMPONENT  IDEAS    
IN  ENGINEERING,TECHNOLOGY,  AND    
APPLICATIONS  OF  SCIENCE

Core	  Idea	  ETS1:	  Engineering	  Design	  
	  ETS1.A:	  Defining	  and	  Delimi3ng	  an	  Engineering	  	  
	   	  	  Problem	  
	  ETS1.B:	  Developing	  Possible	  Solu3ons	  
	  ETS1.C:	  Op3mizing	  the	  Design	  Solu3on	  

	  	  	  

Core	  Idea	  ETS2:	  Links	  Among	  Engineering,	  Technology,	  
Science,	  and	  Society	  

	  ETS2.A:	  Interdependence	  of	  Science,	  Engineering,	  	  
	   	  	  and	  Technology	  
	  ETS2.B:	  Influence	  of	  Engineering,	  Technology,	  and	  	  
	   	  	  Science	  on	  Society	  and	  the	  Natural	  World	  



Common  Core  State  Standards

•  CCSS.ELA-Literacy.RST.6-8.1 Cite specific textual evidence 
to support analysis of science and technical texts. 
    

•  CCSS.ELA-Literacy.RST.6-8.2 Determine the central ideas 
or conclusions of a text; provide an accurate summary of the 
text distinct from prior knowledge or opinions. 

•  CCSS.ELA-Literacy.RST.6-8.3 Follow precisely a multistep 
procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 

•  CCSS.ELA-Literacy. RST.6-8.4 Determine the meaning of 
symbols, key terms, and other domain-specific words and 
phrases as they are used in a specific scientific or technical 
context relevant to grades 6-8 texts and topics. 

•  CCSS.ELA-Literacy. RST.6-8.9  Compare and contrast the 
information gained from experiments simulations, video, or 
multimedia sources with that gained from reading a text on 
the same topic. 



  
“Close	  reading	  is	  careful	  
and	  purposeful	  rereading	  
of	  complex	  	  text.”	  	  
	  	  	  	  	  	  	  	  	  (Fisher	  &	  Frey,	  2014,	  p.	  223) 



References

Fisher,	  D.	  &	  Frey,	  N.	  (2014).	  	  Closely	  reading	  informa3onal	  texts	  in	  the	  
primary	  grades.	  	  Reading	  Teacher,	  68(3),	  pp.	  222-‐227.	  

Fisher,	  D.	  &	  Frey,	  N.	  (2015).	  	  Improve	  reading	  with	  complex	  texts.	  	  
Kappan,	  96(5),	  pp.	  56-‐61.	  





Close  Reading  –  Text-‐Based  Discussions    
(Fisher  &  Frey,  2014)

	  	  	   	  	  	  	  	  	  • 	  Students	  engage	  in	  extended	  discussion,	  
which	  is	  driven	  by	  text-‐dependent	  ques3ons	  
and	  dialogic	  teaching.	  	  	  
• 	  Students	  deepen	  their	  understanding	  through	  
analysis	  of	  the	  literal,	  structural,	  and	  inferen3al	  
dimensions	  of	  the	  text.	  

	  	  	  





Close  Reading  –  Annota#on    
(Fisher  &  Frey,  2014)

•  The	  teacher	  guides	  annota3on	  prac3ces	  using	  
displayed	  text	  and	  fosters	  collabora3vely	  developed	  
annota3ons.	  

•  Students	  familiar	  with	  annota3on	  prac3ces	  are	  
marking	  text	  independently	  and	  adding	  to	  their	  
annota3ons	  throughout	  class	  discussions.	  



Annota#ons    
(Fisher  &  Frey,  2015,  p.  60)

ü Underlining	  the	  central,	  main,	  or	  key	  ideas…this	  
requires	  that	  students	  learn	  to	  note	  important	  
informa3on.	  

ü Circle	  confusing	  or	  unclear	  words	  and	  phrases…this	  
requires	  the	  students	  learn	  to	  monitor	  their	  
understanding.	  

ü Write	  marginal	  notes	  in	  your	  own	  words…this	  
requires	  the	  students	  learn	  to	  summarize	  and	  
synthesize	  informa3on.	  

	  
Post-‐it-‐note…	  

	  



Text-‐Dependent  Ques#ons    
(Fisher  &  Frey,  2014)

• What	  does	  the	  text	  say?	  

•  How	  does	  the	  text	  work?	  

• What	  does	  the	  text	  mean?	  

•  General	  understanding	  
•  Key	  Details	  

•  Vocabulary	  
•  Text	  Structure	  
•  Author’s	  craW	  

•  Inferences	  
•  Opinions	  and	  arguments	  
•  Inter-‐textual	  connec3ons	  



Edison’s work produced more than a thousand patents, but not all of it really succeeded.  He 

encountered many disappointments. He lost most of his fortune in the 1890s in mining 

ventures.  He lost most of his factory in 1914 in a disastrous fire.  Late he wrote on a singed 

picture of himself, the fire “never touched me!” and rebuilt the works.  Edison was not 

daunted by failure.  Failed experiments were not failures to him if they produced new 

information and eliminated blind alleys.  Trying and failing became a system for thinking.  

His own experimental lab was the first of its kind and the harbinger of the modern research 

laboratory.	  
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Text-‐Dependent  Ques#ons    
(Fisher  &  Frey,  2014)

• What	  does	  the	  text	  say?	  

•  How	  does	  the	  text	  work?	  

• What	  does	  the	  text	  mean?	  

•  General	  understanding	  
•  Key	  Details	  

•  Vocabulary	  
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•  Author’s	  craL	  

•  Inferences	  
•  Opinions	  and	  arguments	  
•  Inter-‐textual	  connec3ons	  
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Text-‐Dependent  Ques#ons    
(Fisher  &  Frey,  2014)

• What	  does	  the	  text	  say?	  

•  How	  does	  the	  text	  work?	  

• What	  does	  the	  text	  mean?	  

•  General	  understanding	  
•  Key	  Details	  

•  Vocabulary	  
•  Text	  Structure	  
•  Author’s	  craW	  
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Edison’s work produced more than a thousand patents, but not all of it really succeeded.  He 

encountered many disappointments. He lost most of his fortune in the 1890s in mining 

ventures.  He lost most of his factory in 1914 in a disastrous fire.  Late he wrote on a singed 
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His own experimental lab was the first of its kind and the harbinger of the modern research 

laboratory.	  

He	  was	  granted	  1,093	  
U.S.	  patents.	  



Edison’s work produced more than a thousand patents, but not all of it really succeeded.  He 

encountered many disappointments. He lost most of his fortune in the 1890s in mining 

ventures.  He lost most of his factory in 1914 in a disastrous fire.  Late he wrote on a singed 

picture of himself, the fire “never touched me!” and rebuilt the works.  Edison was not 

daunted by failure.  Failed experiments were not failures to him if they produced new 

information and eliminated blind alleys.  Trying and failing became a system for thinking.  

His own experimental lab was the first of its kind and the harbinger of the modern research 

laboratory.	  
Menlo	  Park	  was	  a	  
state-‐of-‐the-‐art	  	  
laboratory!	  
	  



  Informa#onal  Text

• A	  ques3on	  mark	  to	  note	  a	  ques3on	  that	  the	  
reader	  has	  about	  something	  in	  the	  text.	  

	  	  	  	  

• An	  exclama3on	  mark	  to	  note	  a	  point	  in	  the	  text	  
when	  the	  reader	  links	  informa3on	  to	  his/her	  prior	  
knowledge.	  “Wow!	  	  I’ve	  made	  a	  connec3on!”	  

	  	  	  	  

• A	  light	  bulb	  to	  note	  an	  important	  idea	  
	  	  	  	  or	  concept.	  

?	  
	  !	  



Close  Reading  –  Responding  to  Texts    
(Fisher  &  Frey,  2014)

	  	  	  	  
	  
• Students	  draw	  and	  write	  collabora3vely	  and	  
independently,	  with	  adult	  support	  and	  
guidance.	  	  	  

• They	  inves3gate,	  research,	  and	  debate	  
compelling	  ques3ons.	  

	  
	  	  	  

	  	  	  	  	  









Presen#ng  Your  Ac#vity

•  Title	  –	  Make	  it	  an	  accurate	  descrip3on	  of	  the	  project.	  You	  can	  use	  the	  
3tle	  in	  the	  book	  or	  come	  up	  with	  one	  of	  your	  own.	  

•  Introduc1on	  and	  Purpose	  –	  This	  sec3on	  introduces	  the	  topic	  of	  the	  
project,	  notes	  any	  informa3on	  already	  available,	  explains	  why	  you	  
are	  interested	  in	  the	  project,	  and	  states	  the	  purpose	  of	  the	  project.	  

Source:	  	  ScienceNetLinks 	  
h?p://sciencenetlinks.com/student-‐teacher-‐sheets/presen3ng-‐your-‐ac3vity/	  



Presen#ng  Your  Ac#vity  (cont.)

•  The	  Hypothesis	  or	  Ques1on	  -‐	  State	  your	  hypothesis	  or	  ques3on	  
clearly.	  For	  example,	  in	  the	  “Make	  Music	  with	  a	  Needle”	  project	  on	  
page	  54	  of	  Thomas	  Edison	  for	  Kids,	  your	  ques3on	  might	  be,	  “How	  can	  
a	  needle	  make	  music?”	  

• Materials	  and	  Methods	  -‐	  List	  the	  materials	  you	  used	  in	  your	  project	  
and	  describe	  the	  procedure	  that	  you	  used	  to	  perform	  the	  project.	  If	  
you	  have	  a	  photo	  or	  diagram	  of	  your	  project,	  this	  is	  a	  good	  place	  to	  
include	  it.	  

Source:	  	  ScienceNetLinks 	  
h?p://sciencenetlinks.com/student-‐teacher-‐sheets/presen3ng-‐your-‐ac3vity/	  



Presen#ng  Your  Ac#vity  (cont.)

• Data	  and	  Results	  -‐	  Data	  and	  Results	  are	  not	  the	  same	  thing.	  Some	  
reports	  will	  require	  that	  they	  be	  in	  separate	  sec3ons,	  so	  make	  sure	  
you	  understand	  the	  difference	  between	  the	  concepts.	  
	  	  	  

•  “Data”	  refers	  to	  the	  actual	  numbers,	  other	  informa3on,	  or	  measurements	  
you	  obtained	  in	  your	  project.	  Data	  can	  be	  presented	  in	  tables	  or	  charts.	  

	  	  	  

•  The	  “Results”	  sec3on	  is	  where	  the	  data	  is	  manipulated	  or	  the	  hypothesis	  is	  
tested.	  Some3mes	  this	  analysis	  will	  yield	  tables,	  graphs,	  or	  charts,	  too.	  

Source:	  	  ScienceNetLinks 	  
h?p://sciencenetlinks.com/student-‐teacher-‐sheets/presen3ng-‐your-‐ac3vity/	  



Presen#ng  Your  Ac#vity  (cont.)

• Conclusion	  -‐	  The	  Conclusion	  focuses	  on	  the	  Hypothesis	  or	  Ques3on	  
as	  it	  compares	  to	  the	  Data	  and	  Results.	  	  

• What	  was	  the	  answer	  to	  the	  ques3on?	  	  
• Was	  the	  hypothesis	  supported?	  (Keep	  in	  mind	  a	  hypothesis	  cannot	  be	  
proved,	  only	  disproved.)	  	  

• What	  did	  you	  find	  out	  from	  the	  experiment?	  	  
•  How	  does	  your	  ac3vity	  relate	  to	  Edison’s	  work?	  

	  	  	  	  	  
	  

Source:	  	  ScienceNetLinks 	  
h?p://sciencenetlinks.com/student-‐teacher-‐sheets/presen3ng-‐your-‐ac3vity/	  









Reciprocal  Ques#oning  (ReQuest)

• Manzo	  (1969)	  
•  “Stump	  the	  Teacher”	  



Photobiographies

Collins,	  M.	  (2003).	  	  Airborne:	  	  A	  Photobiography	  of	  Wilbur	  and	  Orville	  
Wright.	  Washington,	  DC:	  	  Na3onal	  Geographic.	  

Delano,	  M.	  F.	  (2005).	  	  Genius:	  	  A	  Photobiography	  of	  Albert	  Einstein.	  
Washington,	  DC:	  	  Na3onal	  Geographic.	  

Delano,	  M.	  F.	  (2002).	  	  InvenFng	  the	  Future:	  	  A	  Photobiography	  of	  
Thomas	  Alva	  Edison.	  	  Washington,	  DC:	  	  Na3onal	  Geographic.	  



Science  Ac#vi#es

Carlson,	  L.	  (2006).	  	  Thomas	  Edison	  for	  Kids:	  	  His	  Life	  and	  Ideas,	  21	  
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the	  Airplane,	  21	  AcFviFes	  Exploring	  the	  Science	  and	  History	  of	  Flight.	  
Chicago:	  	  Chicago	  Review	  Press.	  

Pohlen,	  J.	  (2012).	  	  Albert	  Einstein	  and	  RelaFvity	  for	  Kids:	  	  His	  Life	  and	  
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Websites:

• h?p://www.adlit.org/strategy_library/	  
• h?p://www.nextgenscience.org/three-‐dimensions	  



Trade  books:

•  Jarrow,	  G.	  (2015).	  Fatal	  Fever:	  Tracking	  Down	  Typhoid	  Mary.	  
	  Honesdale,	  PA:	  Calkins	  Creek.	  

• Pla?,	  R.	  (2012).	  Plaques,	  Pox,	  and	  PesFlence.	  New	  York,	  NY:	  
	  Kingfisher.	  

•  Simon,	  S.	  (1998).	  The	  Universe.	  New	  York:	  NY:	  Harper	  Collins	  
	  Children’s	  Books.	  

•  Tomecek,	  S.	  (2002).	  MaXer,	  maXer	  everywhere.	  Washington,	  D.C.:	  
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