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Overview 
     The unit begins with an investigation using Google Earth to explore 
global temperature changes during a recent 50 - 58 year period. 
Students explore, analyze, and interpret climate patterns of 13 different 
cities, and analyze differences between weather and climate patterns. 
Next, students are introduced to the four main Earth spheres 
(atmosphere, lithosphere, hydrosphere, and biosphere) and explore the 
structure and composition of the atmosphere with an emphasis on 
greenhouse gases and the role that ozone plays in the troposphere and 
stratosphere.  

     Students explore and investigate concepts pertaining to Earth system 
energy balance including albedo, and surface and atmospheric 
absorption and reflection. In the next learning activity, students use 
Google Earth to determine how latitude, elevation, proximity to bodies of 
water, and mountain ranges affect a location’s climate.  

     Next, student learning activities focus on the carbon cycle and the 
importance of greenhouse gases in our atmosphere. Students also learn 
about paleoclimatology and complete a paleoclimate reconstruction lab 
in which they reconstruct past climates using lake varves as a proxy to 
interpret long-term climate patterns and understand annual sediment 
deposition and how it relates to weather and climate patterns. Students 
then use a Web-based geologic timeline to examine temperature, CO2 
concentration, and ice cover data to investigate how climate has 
changed during the last 715 million years. 

     Students use a Web-based carbon calculator to determine their 
carbon footprint and examine their personal and household habits and 
choices in relation to their carbon footprint. Next, students use Google 
Earth to investigate geographical areas and populations affected by 
recent changes in climate patterns.  

     In the culminating investigation, students use Google Earth to explore 
evidence of climate change during 1980 – 2010 including changes in 
Arctic Sea ice extent and changes in the distribution of coral reefs in the 
Caribbean Sea. They then use Google Earth to explore future world 
scenarios by examining the effects of a 2-meter rise in sea level on the 
existing landscape. Students then explore strategies at personal and 
societal levels to help reduce atmospheric carbon emissions levels. 
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Educative Curriculum Materials 

1.  Support and promote teacher science and environmental learning in 
addition to student learning. 

2.  Pedagogical design capacity – adapt curriculum for productive 
instructional ends. 

3.  Geospatial pedagogical content knowledge.   
4.  Spatial thinking and spatial analysis 

An easy to use interface for teachers and students 

During	  Spring	  2011,	  we	  conducted	  a	  pilot	  test	  of	  the	  first	  version	  of	  the	  
Climate	  Change	  curriculum	  with	  one	  teacher	  and	  five	  intact	  classes	  of	  
students,	  represen=ng	  three	  different	  ability	  level	  tracks.	  	  The	  sample	  
consisted	  of	  122	  students.	  We	  used	  a	  pre-‐post	  study	  design	  to	  measure	  
students’	  climate	  change	  knowledge	  and	  spa=al	  reasoning	  skills	  using	  a	  
comprehensive	  28-‐item	  Climate	  Change	  Knowledge	  Assessment	  that	  
aligns	  to	  benchmark	  climate	  literacy	  goals	  for	  8th-‐grade	  students.	  	  This	  
curriculum	  will	  be	  u=lized	  in	  all	  8th	  grade	  classrooms	  in	  the	  Bethlehem	  
Area	  School	  District	  in	  2012.	  

Students	  explore	  sea	  level	  rise	  at	  Wildwood,	  NJ	  using	  the	  Google	  Earth	  
Eleva=on	  Profile	  tool.	  	  Assuming	  a	  2	  meter	  rise	  in	  sea	  level,	  5.71	  km	  of	  
residen=al	  land	  and	  marsh	  would	  be	  underwater.	  

Students	  also	  use	  GE	  to	  explore	  a	  1	  and	  2	  meter	  rise	  in	  sea	  level	  in	  the	  
Chesapeake	  Bay	  region.	  

The	  carbon	  calculator	  below	  allows	  students	  to	  determine	  their	  annual	  carbon	  
footprint	  and	  compare	  their	  ac=vi=es	  to	  the	  the	  United	  States	  and	  global	  
average.	  
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Day	  1:	  	  50	  Year	  Global	  Climate	  Records	   Day	  9:	  Inves=ga=ng	  Weather	  with	  Google	  Earth	   Day	  14:	  Using	  Lake	  Varves	  as	  a	  Climate	  Proxy	  

Day	  15:	  Interac=ve	  Geologic	  Timeline	  

In	  this	  lab	  inves=ga=on,	  students	  reconstruct	  past	  climates	  using	  lake	  varves	  as	  
a	  proxy.	  They	  explore	  the	  use	  of	  lake	  varves	  as	  a	  climate	  proxy	  to	  interpret	  long-‐
term	  climate	  pa_erns	  and	  understand	  annual	  sediment	  deposi=on	  and	  how	  it	  
relates	  to	  weather	  and	  climate	  pa_erns.	  

This is	  a	  two	  day	  ac=vity	  in	  which	  students	  look	  at	  changes	  
in	  CO2	  concentra=on,	  coral	  reef	  habitat,	  and	  sea	   ice	  extent	  
during	  the	  last	  30	  years.	  	  Students	  being	  to	  understand	  that	  
there	  has	  been	  some	   rapid	  changes	   in	   the	  environment	   in	  
recent	   history.	   	   During	   the	   second	   day	   of	   the	   ac=vity,	  
students	  are	  presented	  with	  the	  IPCC’s	  worst	  case	  scenario	  
of	  a	  2	  meter	  rise	  in	  sea	  level.	   	  Students	  use	  Google	  Earth	  to	  
navigate	  through	  low	  lying	   loca=ons	  that	  could	  be	  affected	  
by	  sea	   level	  rise.	   	  They	  then	  observe	  1	  meter	  and	  2	  meter	  
rise	   sea	   level	   rise	   scenarios	   in	   the	   Chesapeake	   Bay	  
watershed.	  

Results	  

Students	  use	  the	  Keeling	  Curve	  measured	  in	  Hawaii	  to	  
see	  how	  CO2	  concentra=ons	  have	  changed	  from	  
1960-‐2010.	  Students	  then	  determine	  the	  area	  of	  the	  
Arc=c	  Ice	  Sheet	  in	  1979,	  1990,	  and	  2010	  to	  see	  how	  
sea	  ice	  extent	  has	  changed	  over	  the	  last	  30	  years.	  

Day	  17	  and	  18:	  Future	  Worlds	  with	  GE	  

Students	  finish	  the	  curriculum	  by	  inves=ga=ng	  what	  they	  can	  do	  to	  help	  reduce	  
carbon	  emissions	  in	  their	  lives.	  	  

Day	  16:	  Carbon	  Emission	  Calculator	  


