
7th GRADE SCIENCE YEAR-LONG LONG TERM LEARNING 
TARGETS 

These learning targets focus on the CO expectations for Life Science at grades 6, 7, and 
8. 
 

EXPEDITION: Human change and how that change affects the 
environment 

LONG TERM LEARNING TARGET SUPPORTING LEARNING TARGETS 
#1.  I can use the scientific method to 
explain scientific   
        processes.  

 I can identify IV, DV, and constants 
 I can write a testable hypothesis 

and the supporting parts of a lab 
report 

 I can select appropriate tools for 
accurate metric measurement 

 I can create and organize data in a 
table 

 I can create a correct line, bar, pie, 
or scatter plot from a set of data 

#2.  I can identify and describe 
structures and processes  
        necessary for life. 

 I can identify the levels of 
organization in organisms 

 I can explain the specific functions 
and interactions of body systems 

 I can identify the structures and 
functions of cells in plants and 
animals 

 I can compare how energy is 
created and utilized by organisms 
in photosynthesis and cellular 
respiration  

#3.  I can explain how and why 
organisms transmit genetic  
        information that leads to species 
survival. 

 I can describe how individuals 
with certain traits are more likely 
to survive than others 

 I can explain how organisms 
evolve over geologic time 

 I can analyze how changing 
environmental conditions affect 
survival of individual organisms, 
populations, and entire species 

 I can describe how organisms 
reproduce and transmit genes to 
offspring, influencing traits in 
future generations 

#4.  I can explain how human alteration 
of ecosystems affects  

 I can analyze and explain how 
organisms interact with each other 



        long term environmental 
sustainability 

to create a flow of energy and 
cycling of matter in an ecosystem 

 I can describe how human 
activities deliberately or 
inadvertently alter ecosystems 

 
Assessments for all LTLTs:  practical lab experiences designed by student and 
teacher, written up as a lab report; appropriate lab practical experiences that are 
hands on and demonstrated in the class; projects related to subject matter; unit 
exams; quizzes; written analyses of case studies with accompanying visual project 
 
CASE STUDIES 
LTLT 2: switching sexes in fish and alligators; amphibians with missing or duplicate 
body parts 
LTLT 3 : superbugs—bacterial evolution and overuse and misuse of antibiotics 
LTLT 4: pine beetle/lodgepole pines and climate change 
 
Format for investigation: (identify the problem; identify local and global causes with 
discussion; identify local and global effects; human role in problem; local and global 
solutions); supplement with appropriate labs and readings, gallery walks, 
powerpoints to BBK, anchor charts 
 

 

Science 
Related Links  

EPA: Climate Change Science Facts (PDF) (2 pp, 351K, About PDF) 

USGCRP: Global Climate Change Impacts in the United States 

NASA: Global Warming Update 

NOAA: Global Warming: Frequently Asked Questions 

IPCC Overview 

National Academy of Science:  

 Climate Stabilization Targets: Emissions, Concentrations, and Impacts over Decades of Millenia 

 America's Climate Choices 

 

Overview | Background 

This section offers scientific information and data on climate change in the past and projections for the 

future. Specific information about the U.S. government's role in conducting and evaluating science as well 

as EPA's role in these efforts can be found on the Climate Change Science Program and EPA Research and 

Assessment pages in the Policy section. 

Overview 
Climate change refers to any significant change in measures of climate (such as temperature, precipitation 

or wind) lasting for an extended period (decades or longer). For full definitions of "climate change" and 

"global warming," see the Basic Information page. 

As through much of its history, the Earth's climate is changing. Right now it is getting warmer. Most of the 

warming in recent decades is very likely
1
 the result of human activities (IPCC, 

2007http://www.epa.gov/climatechange/science/index.html - ref). The National Oceanic 

http://www.epa.gov/climatechange/downloads/Climate_Change_Science_Facts.pdf
http://www.epa.gov/epahome/pdf.html
http://www.epa.gov/climatechange/usp.html
http://earthobservatory.nasa.gov/Features/GlobalWarming/
http://lwf.ncdc.noaa.gov/oa/climate/globalwarming.html
http://www.epa.gov/climatechange/ipcc2007.html
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=12877
http://americasclimatechoices.org/index.shtml
http://www.epa.gov/climatechange/science/index.html#over
http://www.epa.gov/climatechange/science/index.html#back
http://www.epa.gov/climatechange/policy/ccsp.html
http://www.epa.gov/climatechange/policy/research.html
http://www.epa.gov/climatechange/policy/research.html
http://www.epa.gov/climatechange/policy/index.html
http://www.epa.gov/climatechange/basicinfo.html
http://www.epa.gov/climatechange/science/index.html#cite1
http://www.epa.gov/climatechange/science/index.html#ref
http://www.epa.gov/climatechange/science/index.html#ref
http://www.epa.gov/climatechange/science/index.html#ref
http://www.epa.gov/epahome/exitepa.htm


and Atmospheric Administration’s (NOAA) State of the Climate Report and the National Aeronautics and 

Space Administration’s (NASA) Surface Temperature Analysis indicate the average temperature of the 

Earth’s surface has increased by about 1.2 to 1.4ºF since 1900. Other aspects of the climate are also 

changing such as precipitation patterns and storminess. 
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Background 
Energy from the Sun drives the 

Earth's weather and climate. 

The Earth absorbs energy from 

the Sun, and also radiates 

energy back into space. 

However, much of this energy 

going back to space is 

absorbed by “greenhouse” 

gases in the atmosphere (see 

Figure 1 of Greenhouse 

Effect). Because the 

atmosphere then radiates most 

of this energy back to the 

Earth’s surface, our planet is 

warmer than it would be if the 

atmosphere did not contain 

these gases. Without this 

natural "greenhouse effect," 

temperatures would be about 

60ºF lower than they are now, 

and life as we know it today 

would not be possible. 

During the past century humans have substantially added to the amount of greenhouse gases in the 

atmosphere by burning fossil fuels such as coal, natural gas, oil and gasoline to power our cars, factories, 

utilities and appliances. The added gases — primarily carbon dioxide and methane — are enhancing the 

natural greenhouse effect, and likely contributing to an increase in global average temperature and related 

climate changes. 

The sections that follow will describe: 

 Past Climate Change: What has caused the Earth's climate to change throughout its history? How 

has it changed? 

 Recent Climate Change: How has the climate changed in the last 100-150 years? What has caused 

the changes? 

 Future Climate Change: How might climate change over the next 100 years and why? 

 State of Knowledge: What aspects of climate change do we understand best? What are the most 

significant uncertainties?  

The information on these pages is drawn primarily from consensus documents that include assessments of 

the Intergovernmental Panel on Climate Change (IPCC) and the U.S. Global Change Research Program. 

Data described and illustrated originate from the monitoring and analysis of NOAA, NASA and the 

Department of Energy. More information. 
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References 

 IPCC, 2007: Climate Change 2007: The Physical Science Basis. 

Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel 

on Climate Change [Solomon, S., D. Qin, M. Manning (eds.)] 
1
Throughout the science section of this website, use of "very likely" conveys a 90-99% chance the result is 

true. Other terms used to communicate confidence include “extremely likely” (greater than 95% chance the 

result is true); "likely" (greater than 66% chance the result is true) and “extremely unlikely” (less than 5%). 

The term “virtually certain" conveys that there is a greater than 99% chance that a result is true. These 

judgmental estimates originate from the Intergovernmental Panel on Climate Change (IPCC, 2007).  

 

Figure 1: The Greenhouse Effect 
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http://www.epa.gov/climatechange/index.html 

 

 

 

 

State of Knowledge 
Related Links 

U.S. Global Research Program 

 Product 5.2 - Best practice approaches for characterizing, communicating, and incorporating 

scientific uncertainty in decisionmaking 

 Vision for the Program and Highlights of the Scientific Strategic Plan 

What’s Known | What’s Very Likely | What’s Not Certain 

As with any field of scientific study, there are uncertainties associated with the science of climate change. 

This does not imply that scientists do not have confidence in many aspects of climate science. Some 

aspects of the science are known with virtual certainty
1
, because they are based on well-known physical 

laws and documented trends. Current understanding of many other aspects of climate change ranges from 

“very likely” to “uncertain.” 

What's Known 
Scientists know with virtual certainty that: 

 Human activities are changing the composition of Earth's atmosphere. Increasing levels of 

greenhouse gases like carbon dioxide (CO2) in the atmosphere since pre-industrial times are well-

documented and understood. 

 The atmospheric buildup of CO2 and other greenhouse gases is largely the result of human 

activities such as the burning of fossil fuels. 

 An “unequivocal” warming trend of about 1.0 to 1.7°F occurred from 1906-2005. Warming 

occurred in both the Northern and Southern Hemispheres, and over the oceans (IPCC, 2007). 

 The major greenhouse gases emitted by human activities remain in the atmosphere for periods 

ranging from decades to centuries. It is therefore virtually certain that atmospheric concentrations 

of greenhouse gases will continue to rise over the next few decades. 

 Increasing greenhouse gas concentrations tend to warm the planet. 
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What's Very Likely? 
The Intergovernmental Panel on Climate Change (IPCC) has stated "Most of the observed increase in 

global average temperatures since the mid-20th century is very likely due to the observed increase in 

anthropogenic greenhouse gas concentrations" (IPCC, 2007). In short, a growing number of scientific 

analyses indicate, but cannot prove, that rising levels of greenhouse gases in the atmosphere are 

contributing to climate change (as theory predicts). In the coming decades, scientists anticipate that as 

atmospheric concentrations of greenhouse gases continue to rise, average global temperatures and sea 

levels will continue to rise as a result and precipitation patterns will change. 
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What's Not Certain? 
Important scientific questions remain about how much warming will occur, how fast it will occur, and how 

the warming will affect the rest of the climate system including precipitation patterns and storms. 

Answering these questions will require advances in scientific knowledge in a number of areas: 

 Improving understanding of natural climatic variations, changes in the sun's energy, land-use 

changes, the warming or cooling effects of pollutant aerosols, and the impacts of changing 

humidity and cloud cover. 

http://www.epa.gov/climatechange/index.html
http://www.globalchange.gov/
http://www.globalchange.gov/publications/reports/scientific-assessments/saps/sap5-2
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http://www.globalchange.gov/about/strategic-plan-2003
http://www.epa.gov/climatechange/science/stateofknowledge.html#known
http://www.epa.gov/climatechange/science/stateofknowledge.html#likely
http://www.epa.gov/climatechange/science/stateofknowledge.html#notcertain
http://www.epa.gov/climatechange/science/stateofknowledge.html#cite1
http://www.epa.gov/climatechange/science/stateofknowledge.html#ref
http://www.epa.gov/climatechange/science/stateofknowledge.html#content
http://www.epa.gov/climatechange/science/stateofknowledge.html#ref
http://www.epa.gov/climatechange/science/stateofknowledge.html#content


 Determining the relative contribution to climate change of human activities and natural causes. 

 Projecting future greenhouse emissions and how the climate system will respond within a narrow 

range. 

 Improving understanding of the potential for rapid or abrupt climate change.  

Addressing these and other areas of scientific uncertainty is a major priority of the U.S. Global Change 

Research Program (USGCRP). The USGCRP is developing twenty-one Synthesis and Assessment products 

to advance scientific understanding of these uncertainty areas by the end of 2008. More information. 
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