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1. Refer to the graph shown above.  Which of the 

following is a plausible explanation of why levels of 
CO2 start to decrease in the spring and start to 
increase in the winter?

A. People use more energy in the winter releasing more 
CO2 in the air.
B. Plants release more CO2 in the winter than in the 
spring.
C. People drive less in the spring.
D. Both A and B are plausible explanations.

2. Coal is a major contributor of greenhouse gasses 

because it produces carbon dioxide when burned.  The 

main use of coal in the USA today is for . . . 

a. generating electricity      b. grilling burgers      

c. fuel for trains       d. to burn waste 

3. Which two atmospheric layers increase temperature with 

increased elevation?

4. Which two atmospheric layers decrease temperature 

with increased elevation?



Objectives

Content Objective: Compile evidence and 
reasoning into an explanation for how 
humans have impacted climate.

Language Objective: Combine multiple 
sources of evidence and reasoning into an 
explanation.



Essential
Question:

What is the major 
trend in Earth's 
temperature data 
and what is 
causing that to 
happen?
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Evidence: 
scientific data 
(quantitative 
or 
qualitative) 
that supports 
the claim.

Directly supports the claim 
(relevant data)

Data is cited in some or all 
of the following ways:

Cites specific data (e.g. When the 
water was 25oC, it took 15 seconds 

for the tablet to dissolve.)

Describes trends in the data (e.g. 
As the temperature of the water 
increased, the time to dissolve 

decreased.)

Compares and contrasts data (e.g. 
The tablet took 10 seconds longer 
to dissolve in the 25oC water than 

in the 50oC water.)



Reasoning: a 
justification 
that connects 
the evidence 
to the claim.

Uses scientific principles (facts that have already been 
established)(e.g. Certain types of molecules absorb infrared 
radiation and re-emit heat to the surface.)

Allows the reader to easily follow the logic (e.g. Therefore, when 
the lid was on the box, more infrared radiation was absorbed, and 
heat was reflected to the surface, which increased the 
temperature. This is different than the box with no lid, where 
more radiation was reflected into space, which explains why the 
temperature didn’t increase as quickly. )

Clearly connects back to the claim(e.g. The atmospheric condition 
that absorbed radiation and re-emitted it to the surface increased 
temperature more, showing an atmospheric condition with more 
greenhouse gasses will have a higher temperature. )



Claim A claim 
is a statement 
that answers 
the original 
question.

It is clear to the reader what 
the question was without 
having to look at the question.

Uses specific language (avoids 
vague pronouns like “it” and 
“that”)



Rubric

Shoot for 
at least 

Meeting 
Standards

Read 
through 
the list.
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1. Click the PDF above and 
open the article about 
climate change impacts in 
Montana from the United 
States Environmental 
Protection Agency

2. Identify two impacts that 
we have and will 
experience.

3. How should we prepare for 
or react to those impacts?



U2D14 –
Scientific 
Explanation 
CER



Greenhouse Effect Reasoning: In-Depth



SEASONAL VARIATION CONT…

• THE PERIODIC ANNUAL FLUCTUATIONS IN THE GRAPH REFLECT 

SEASONAL CHANGES. 

• THE NORTHERN HEMISPHERE HAS FAR MORE LAND AREA THAN THE 

SOUTHERN HEMISPHERE, AND MOST OF THE LAND AREA IN THE 

SOUTHERN HEMISPHERE IS DESERT. 

• AS PLANTS IN THE NORTHERN HEMISPHERE GROW LEAVES EACH 

SPRING AND SUMMER, THEY REMOVE SOME CO2 FROM THE AIR 

VIA PHOTOSYNTHESIS, CAUSING CO2 LEVELS TO DROP. 

• THERE IS A LAG TIME FOR THIS EFFECT TO SHOW IN THE DATA, SO THE 

LOWEST ANNUAL CO2 CONCENTRATIONS OCCUR IN THE FALL. 

• DURING NORTHERN HEMISPHERE FALL AND WINTER, PLANTS LOSE 

THEIR LEAVES, AND THE DECREASE IN PHOTOSYNTHESIS CAUSES 

THE CO2 LEVEL TO RISE. 

• THERE IS A LAG TIME FOR THIS CHANGE TO SHOW IN THE DATA AS 

WELL. 

• THUS, HIGHEST CO2 CONCENTRATIONS OCCUR IN MAY EACH 

YEAR. THIS SEASONAL FLUCTUATION IS THE NATURAL CYCLING OF 

CARBON FROM AN ATMOSPHERIC GAS TO SOLID PLANT MATERIAL 

AND BACK.



SEASONAL VARIATION CONT…

• WHEN YOU VIEW MULTIPLE YEARS OF DATA TOGETHER, THE OBVIOUS 

UPWARD TREND IS NOT PART OF THE NATURAL CYCLING OF CARBON 

BETWEEN THE ATMOSPHERE AND THE BIOSPHERE. 

• HUMAN ACTIVITIES ARE ALTERING THE CARBON CYCLE — BOTH BY 

ADDING MORE CO2 TO THE ATMOSPHERE AND, THROUGH LAND USE 

CHANGES SUCH AS DEFORESTATION, INFLUENCING THE ABILITY OF 

NATURAL SINKS, LIKE FORESTS, TO REMOVE CO2 FROM THE 

ATMOSPHERE. 

• WHILE CO2 EMISSIONS COME FROM A VARIETY OF NATURAL SOURCES, 

HUMAN-RELATED EMISSIONS ARE RESPONSIBLE FOR THE INCREASE THAT 

HAS OCCURRED IN THE ATMOSPHERE SINCE THE INDUSTRIAL 

REVOLUTION (1760 - 1840). 

• UNTIL THAT TIME, ATMOSPHERIC CO2 HAD NOT BEEN HIGHER THAN 

280 PPM. DIRECT MEASUREMENTS OF GAS BUBBLES IN ICE CORES 

FROM ANTARCTICA SHOW THAT ATMOSPHERIC CO2 LEVELS DID NOT 

EXCEED 280 PPM DURING THE PREVIOUS 800,000 YEARS.

• THE MAIN HUMAN ACTIVITY THAT EMITS CO2 IS THE COMBUSTION OF 

FOSSIL FUELS (COAL, NATURAL GAS, AND OIL) FOR ENERGY AND 

TRANSPORTATION, ALTHOUGH CERTAIN INDUSTRIAL PROCESSES AND 

LAND-USE CHANGES ALSO EMIT CO2.



How to Exceed Expectations

Include Include a rebuttal (a response to a counterargument)

Cite Cite your sources of that external research

Use Use external research (websites)



Extra Credit

• Include in your explanation a 
discussion of how we know that the 
increased atmospheric carbon dioxide 
is caused by human burning fossil fuel 
instead of other natural sources.

• Possible sources:
• https://www.esrl.noaa.gov/gmd/ou

treach/isotopes/mixing.html

• https://www.yaleclimateconnectio
ns.org/2018/11/isotopes-point-to-
the-culprit-behind-climate-change/

• https://cdiac.ess-
dive.lbl.gov/trends/co2/modern_is
otopes.html

https://www.esrl.noaa.gov/gmd/outreach/isotopes/mixing.html
https://www.yaleclimateconnections.org/2018/11/isotopes-point-to-the-culprit-behind-climate-change/
https://cdiac.ess-dive.lbl.gov/trends/co2/modern_isotopes.html


Exit Ticket

1) What topic or ideas are you most unsure 
of and want to review before the test?

2) How do you want to review that topic?


