
HS-ESS3-5     

Students who demonstrate understanding can: 

HS-ESS3-5. Analyze geoscience data and the results from global climate models to make an 
evidence-based forecast of the current rate of global or regional climate change and 
associated future impacts to Earth systems. [Clarification Statement: Examples of 
evidence, for both data and climate model outputs, are for climate changes (such as 
precipitation and temperature) and their associated impacts (such as on sea level, glacial ice 
volumes, or atmosphere and ocean composition).] [Assessment Boundary: Assessment is 
limited to one example of a climate change and its associated impacts.] 

 

The performance expectation above was developed using the following elements from A Framework for K-12 Science Education: 

Science and Engineering Practices 

Analyzing and Interpreting Data 
Analyzing data in 9–12 builds on K–8 
experiences and progresses to introducing 
more detailed statistical analysis, the 
comparison of data sets for consistency, and 
the use of models to generate and analyze 
data. 

 Analyze data using computational models 
in order to make valid and reliable 
scientific claims.  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Connections to Nature of Science 

 
Scientific Investigations Use a Variety of 
Methods 

 Science investigations use diverse 
methods and do not always use the same 
set of procedures to obtain data. 

 New technologies advance scientific 
knowledge. 

Scientific Knowledge is Based on 
Empirical Evidence 

 Science knowledge is based on empirical 
evidence. 

 Science arguments are strengthened by 
multiple lines of evidence supporting a 
single explanation. 

Disciplinary Core Ideas 

ESS3.D: Global Climate Change 

 Though the magnitudes of 
human impacts are greater than 
they have ever been, so too are 
human abilities to model, 
predict, and manage current 
and future impacts. 
 

Crosscutting Concepts 

Stability and Change 

 Change and rates of change 
can be quantified and 
modeled over very short or 
very long periods of time. 
Some system changes are 
irreversible. 

 

Observable features of the student performance by the end of the course: 
1 Organizing data 

a Students organize data (e.g., with graphs) from global climate models (e.g., computational 
simulations) and climate observations over time that relate to the effect of climate change on the 
physical parameters or chemical composition of the atmosphere, geosphere, hydrosphere, or 
cryosphere. 

b Students describe what each data set represents. 

2 Identifying relationships 

a Students analyze the data and identify and describe relationships within the datasets, including: 

i. Changes over time on multiple scales; and  

ii. Relationships between quantities in the given data. 

3 Interpreting data 

a Students use their analysis of the data to describe a selected aspect of present or past climate 
and the associated physical parameters (e.g., temperature, precipitation, sea level) or chemical 
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composition (e.g., ocean pH) of the atmosphere, geosphere, hydrosphere or cryosphere. 

b Students use their analysis of the data to predict the future effect of a selected aspect of climate 
change on the physical parameters (e.g., temperature, precipitation, sea level) or chemical 
composition (e.g., ocean pH) of the atmosphere, geosphere, hydrosphere or cryosphere. 

c Students describe whether the predicted effect on the system is reversible or irreversible. 

d Students identify one source of uncertainty in the prediction of the effect in the future of a 
selected aspect of climate change. 

e In their interpretation of the data, students: 

i. Make a statement regarding how variation or uncertainty in the data (e.g., limitations, 
accuracy, any bias in the data resulting from choice of sample, scale, instrumentation, 
etc.) may affect the interpretation of the data; and 

ii. Identify the limitations of the models that provided the simulation data and ranges for 
their predictions. 
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