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Environmental Science is a course that introduces students to a broad view of the biosphere and the 

physical parameters that affect it. The course incorporates the scientific and engineering practices 

reflecting the scientific processes used in science, technology, engineering, and mathematics (STEM) 

fields. The scientific and engineering practices are implemented through a student‐centered and 

collaborative classroom environment that is laboratory‐intensive and includes field investigations and 

case studies. 

Core ideas are explored and developed in more detail and refined with increased sophistication and 

rigor based upon knowledge gained in earlier grades. Students learn by constructing explanations from 

evidence acquired through analysis and interpretation of data from laboratory investigations, field 

investigations, and case studies. Students integrate and evaluate multiple sources of authentic 

information to address issues or suggest possible solutions to problems in the environment based on 

current findings. The academic language of the core idea is used in context to communicate claims, 

evidence, and reasoning for phenomena and to engage in argument from evidence to justify and defend 

claims. Students are encouraged to use creativity in designing engineering solutions to solve various 

problems affecting Earth and its environment.  

 

Students will: 
 
AL.ES.1 ‐ Investigate and analyze the use of nonrenewable energy sources (e.g., fossil fuels, nuclear, 
natural gas) and renewable energy sources (e.g., solar, wind, hydroelectric, geothermal) and 
propose solutions for their impact on the environment.  
 
AL.ES.2 ‐ Use models to illustrate and communicate the role of photosynthesis and cellular 
respiration as carbon cycles through the biosphere, atmosphere, hydrosphere, and geosphere.  
 
AL.ES.3 ‐ Use mathematics and graphic models to compare factors affecting biodiversity and 
populations in ecosystems.  
 
AL.ES.4 ‐ Engage in argument from evidence to evaluate how biological or physical changes within 
ecosystems (e.g., ecological succession, seasonal flooding, volcanic eruptions) affect the number 
and types of organisms, and that changing conditions may result in a new or altered ecosystem.  
 
AL.ES.5 ‐ Engage in argument from evidence to compare how individual versus group behavior 
(e.g., flocking; cooperative behaviors such as hunting, migrating, and swarming) may affect a 
species’ chance to survive and reproduce over time.  
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AL.ES.6 ‐ Obtain, evaluate, and communicate information to describe how human activity may affect 
biodiversity and genetic variation of organisms, including threatened and endangered species.  
AL.ES.7 ‐ Analyze and interpret data to investigate how a single change on Earth’s surface may cause 
changes to other Earth systems (e.g., loss of ground vegetation causing an increase in water runoff 
and soil erosion).  
 
AL.ES.8 ‐ Engage in an evidence‐based argument to explain how over time Earth’s systems affect the 
biosphere and the biosphere affects Earth’s systems (e.g., microbial life increasing the formation of 
soil; corals creating reefs that alter patterns of erosion and deposition along coastlines).   
 
AL.ES.9 ‐ Develop and use models to trace the flow of water, nitrogen, and phosphorus through the 
hydrosphere, atmosphere, geosphere, and biosphere.  
 
AL.ES.10 ‐ Design solutions for protection of natural water resources (e.g., bioassessment, methods 
of water treatment and conservation) considering properties, uses, and pollutants (e.g., 
eutrophication, industrial effluents, agricultural runoffs, point and nonpoint pollution resources).*   
 
AL.ES.11 ‐ Engage in argument from evidence to defend how coastal, marine, and freshwater 
sources (e.g., estuaries, marshes, tidal pools, wetlands, beaches, inlets, rivers, lakes, oceans, coral 
reefs) support biodiversity, economic stability, and human recreation. 
 
AL.ES.12 ‐ Analyze and interpret data and climate models to predict how global or regional climate 
change can affect Earth’s systems (e.g., precipitation and temperature and their associated impacts 
on sea level, glacial ice volumes, and atmosphere and ocean composition).   
 
AL.ES.13 ‐ Obtain, evaluate, and communicate information based on evidence to explain how key 
natural resources (e.g., water sources, fertile soils, concentrations of minerals and fossil fuels), 
natural hazards, and climate changes influence human activity (e.g., mass migrations). 
 
AL.ES.14 ‐  Analyze cost‐benefit ratios of competing solutions for developing, conserving, managing, 
recycling, and reusing energy and mineral resources to minimize impacts in natural systems (e.g., 
determining best practices for agricultural soil use, mining for coal, and exploring for petroleum and 
natural gas sources).*  
 
AL.ES.15 ‐ Construct an explanation based on evidence to determine the relationships among 
management of natural resources, human sustainability, and biodiversity (e.g., resources, waste 
management, per capita consumption, agricultural efficiency, urban planning). 
 
AL.ES.16 ‐ Obtain and evaluate information from published results of scientific computational 
models to illustrate the relationships among Earth’s systems and how these relationships may be 
impacted by human activity (e.g., effects of an increase in atmospheric carbon dioxide on 
photosynthetic biomass, effect of ocean acidification on marine populations).  
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AL.ES.17 ‐ Obtain, evaluate, and communicate geological and biological information to determine 
the types of organisms that live in major biomes.  
 
a. Analyze and interpret data collected through geographic research and field investigations (e.g., 
relief, topographic, and physiographic maps; rivers; forest types; watersheds) to describe the 
biodiversity by region for the state of Alabama (e.g., terrestrial, freshwater, marine, endangered, 
invasive). 
 

 

Students who demonstrate understanding can:
HS-ETS1-1  Analyze a major global challenge to specify qualitative and quantitative criteria and 

constraints for solutions that account for societal needs and wants. 

HS-ETS1-2  Design a solution to a complex real-world problem by breaking it down into smaller, more 
manageable problems that can be solved through engineering. 

HS-ETS1-3  Evaluate a solution to a complex real-world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, including cost, safety, reliability, and 
aesthetics as well as possible social, cultural, and environmental impacts. 

HS-ETS1-4  Use a computer simulation to model the impact of proposed solutions to a complex real-
world problem with numerous criteria and constraints on interactions within and between 
systems relevant to the problem. 
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The performance expectations were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering 
Practices 

Asking Questions and Defining Problems 
Asking questions and defining problems in 
9–12 builds on K–8 experiences and 
progresses to formulating, refining, and 
evaluating empirically testable questions 
and design problems using models and 
simulations. 
● Analyze complex real-world problems 

by specifying criteria and constraints 
for successful solutions. (HS-ETS1-1) 

Using Mathematics and Computational 
Thinking 
Mathematical and computational thinking 
in 9-12 builds on K-8 experiences and 
progresses to using algebraic thinking and 
analysis, a range of linear and nonlinear 
functions including trigonometric 
functions, exponentials and logarithms, and 
computational tools for statistical analysis 
to analyze, represent, and model data. 
Simple computational simulations are 
created and used based on mathematical 
models of basic assumptions. 
● Use mathematical models and/or 

computer simulations to predict the 
effects of a design solution on systems 
and/or the interactions between 
systems. (HS-ETS1-4) 

Constructing Explanations and 
Designing Solutions 
Constructing explanations and designing 
solutions in 9–12 builds on K–8 
experiences and progresses to explanations 
and designs that are supported by multiple 
and independent student-generated sources 
of evidence consistent with scientific ideas, 
principles and theories. 
● Design a solution to a complex real-

world problem, based on scientific 
knowledge, student-generated sources 
of evidence, prioritized criteria, and 
tradeoff considerations. (HS-ETS1-2) 

● Evaluate a solution to a complex real-
world problem, based on scientific 
knowledge, student-generated sources 
of evidence, prioritized criteria, and 
tradeoff considerations. (HS-ETS1-3) 

Disciplinary Core Ideas

ETS1.A: Defining and Delimiting 
Engineering Problems 
● Criteria and constraints also include 

satisfying any requirements set by 
society, such as taking issues of risk 
mitigation into account, and they 
should be quantified to the extent 
possible and stated in such a way 
that one can tell if a given design 
meets them. (HS-ETS1-1) 

● Humanity faces major global 
challenges today, such as the need 
for supplies of clean water and food 
or for energy sources that minimize 
pollution, which can be addressed 
through engineering. These global 
challenges also may have 
manifestations in local communities. 
(HS-ETS1-1) 

ETS1.B: Developing Possible Solutions 
● When evaluating solutions, it is 

important to take into account a 
range of constraints, including cost, 
safety, reliability, and aesthetics, and 
to consider social, cultural, and 
environmental impacts. (HS-ETS1-
3) 

● Both physical models and computers 
can be used in various ways to aid in 
the engineering design process. 
Computers are useful for a variety of 
purposes, such as running 
simulations to test different ways of 
solving a problem or to see which 
one is most efficient or economical; 
and in making a persuasive 
presentation to a client about how a 
given design will meet his or her 
needs. (HS-ETS1-4) 

 
ETS1.C: Optimizing the Design 
Solution 
● Criteria may need to be broken down 

into simpler ones that can be 
approached systematically, and 
decisions about the priority of certain 
criteria over others (trade-offs) may 
be needed. (HS-ETS1-2) 

 

Crosscutting Concepts

 
Systems and System Models 
● Models (e.g., physical, 

mathematical, computer models) 
can be used to simulate systems 
and interactions—including 
energy, matter, and information 
flows— within and between 
systems at different scales. (HS-
ETS1-4) 

 
Connections to Engineering, 

Technology, and Applications of 
Science 

  
 
Influence of Science, Engineering, 
and Technology on Society and the 
Natural World 
 
● New technologies can have deep 

impacts on society and the 
environment, including some that 
were not anticipated. Analysis of 
costs and benefits is a critical 
aspect of decisions about 
technology. (HS-ETS1-1) (HS-
ETS1-3) 
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Connections to HS-ETS1.A: Defining and Delimiting Engineering Problems include:
Physical Science: HS-PS2-3, HS-PS3-3 
Connections to HS-ETS1.B: Developing Possible Solutions Problems include: 
Earth and Space Science: HS-ESS3-2, HS-ESS3-4 Life Science: HS-LS2-7, HS-LS4-6 
Connections to MS-ETS1.C: Optimizing the Design Solution include: 
Physical Science: HS-PS1-6, HS-PS2-3 
Articulation of DCIs across grade-levels: 
MS.ETS1.A (HS-ETS1-1),(HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4); MS.ETS1.B (HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-
4); MS.ETS1.C (HS-ETS1-2),(HS-ETS1-4) 
Common Core State Standards Connections: 

ELA/Literacy - 
RST.11-
12.7 

Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, 
video, multimedia) in order to address a question or solve a problem. (HS-ETS1-1),(HS-ETS1-3) 

RST.11-
12.8 

Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when 
possible and corroborating or challenging conclusions with other sources of information. (HS-ETS1-1),(HS-ETS1-3)

RST.11-
12.9 

Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of 
a process, phenomenon, or concept, resolving conflicting information when possible. (HS-ETS1-1),(HS-ETS1-3)

Mathematics - 
MP.2  Reason abstractly and quantitatively. (HS-ETS1-1),(HS-ETS1-3),(HS-ETS1-4)
MP.4  Model with mathematics. (HS-ETS1-1),(HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4)
 

 

 

 

 

 


