
  
THE NATIONAL WILDLIFE FEDERATION – ECO-SCHOOLS USA 

NGSS Alignment to Pathways of Sustainability: HS-PS3 
 

 

The National Wildlife Federation’s Eco-Schools USA program 

has aligned their program Pathways of Sustainability to the 

Next Generation Sciecne Standards, NGSS. As a part of the 

Eco-Schools 7-Step Framework, linking to the curriculum is a 

priority. This alingment is designed to highlight the 
natural connections between the NGSS and NWF’s               
Eco-Schools USA program.  

Our program icons are used to denote pathway connections 

the NGSS Performance Expectations. Not every topic, with 
its set of Performant Expectations are a fit with NWF’s 
Eco-Schools USA program and in that case an alignment 
will not be present. 

Also present within this alignment document are connections to the Common Core State 
Standards, CCSS, English Language Arts, ELA and Mathematics, 21st Century Skills, 
Environmental Ladder of Responsibility, and Connections to Music, Physical Education, 
and Art. 

Green STEM is an initiative of NWF’s Eco-Schools USA program and is focused on 

identifying best practice in the STEM fields as it relates to environment-based learning. These 

elements include: 

 Problem-Based Learning 

 Utilizing the school, both inside and outside, as a learning laboratory 

 The incorporation of two or more STEM disciplines within a single lesson, whole 

curricula, a set of standards, etc. 

 A Maker mentality – design/create/solve 

 A commitment to service learning 

 An inclusive culture, where all students can learn and all student can participate 
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Connections to other D C Is in this grade-band: H S.P S1.A (H S -PS3-2); H S.P S1.B (H S -PS 3-2); H S.P S2.B (H S -P S3-2); H S.ESS2.A (H S -P S3-2); H S.ESS3.A (H S -P S3-3) 
Articulation to D C Is across grade-bands: M S.P S1.A (H S -PS 3-2); M S.P S2.B (H S -P S3-2); M S.P S3.A (H S -PS3-2),(H S -P S3-3); M S.P S3.B (H S-PS3-3); M S.P S3.C (HS -PS 3-2); M S.ESS2.A    
(H S-P S 3-3) 
Common Core State Standards Connections:  
ELA/Literacy – 
SL .1 1 -12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, 

and evidence and to add interest. (HS -P S 3-2) 
Mathematics –  
M P .2               Reason abstractly and quantitatively. (H S -PS 3-2),(H S -PS3-3) 
M P .4               Model with mathematics. (H S -P S 3-2),(H S -PS3-3)  
H SN-Q .A .1     U se units as a w ay to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret 

the scale and the origin in graphs and data display s. (H S -P S3-3) 
HSN-Q.A.2      Define appropriate quantities for the purpose of descriptive modeling. (H S -P S 3-3) 

    HSN-Q.A.3      Choose a lev el of accuracy appropriate to limitations on measurement when reporting quantities. (H S -P S 3-3) 

 

HS-PS3 Energy 
Students who demonstrate understanding can: 
HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a 

combination of energy associated with the motions of particles (objects) and energy associated with the 
relative position of particles (objects). [Clarification Statement: Examples of phenomena at the macroscopic scale could include the conversion of 
kinetic energy to thermal energy, the energy stored due to position of an object above the earth, and the energy stored between two electrically-charged plates. 
Examples of models could include diagrams, drawings, descriptions, and computer simulations.] 

HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of energy into 
another form of energy.* [Clarification Statement: Emphasis is on both qualitative and quantitative evaluations of dev ices. Examples of dev ices could 
include Rube Goldberg dev ices, wind turbines, solar cells, solar ovens, and generators. Examples of constraints could include use of renew able energy forms and 
efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to total output for a given input. Assessment is limited to dev ices constructed w 
with materials provided to students.] 

 
 

          Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts  
 Dev eloping and Using Models 

Modeling in 9–12 builds on K –8 and progresses to 
using, synthesizing, and dev eloping models to predict 
and show relationships among variables between 
systems and their components in the natural and 
designed worlds. 
 Develop and use a model based on evidence to 

illustrate the relationships between systems or 
between components of a system. (HS -P S 3-2),(HS - 
P S 3-5) 

Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 9–12 
lev el builds on K –8 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. 
 Create a computational model or simulation of a 

phenomenon, designed dev ice, process, or system. 
(HS -P S 3-1) 

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, evaluate, and/or refine a solution to a 

complex real-world problem, based on scientific know 
ledge, student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. 
(HS - P S 3-3) 

P S3 .A : Definitions of Energy 
 Energy is a quantitative property of a system that depends on 

the motion and interactions of matter and radiation within that 
system. That there is a single quantity called energy is due to 
the fact that a system’s total energy is conserved, even as, 
 within the system, energy is continually transferred from one 

      object to another and between its various possible forms. (HS - 
P S 3-1),(HS -P S 3-2) 
 A t the macroscopic scale, energy manifests itself in multiple 

ways, such as in motion, sound, light, and thermal energy . (HS - 
P S 3-2) (HS -P S 3-3) 

 These relationships are better understood at the microscopic 
scale, at which all of the different manifestations of energy can 
be modeled as a combination of energy associated with the 
motion of particles and energy associated with the configuration 
(relative position of the particles). In some cases the relative 
position energy can be thought of as stored in fields (which 
mediate interactions between particles). This last concept 
includes radiation, a phenomenon in which energy stored in 
fields moves across space. (HS -P S 3-2) 

P S3 .D: Energy in Chemical Processes 
 Although energy cannot be destroyed, it can be converted to less 

useful forms—for example, to thermal energy in the  
ET S1 .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 w ay that one can tell if a given design 
meets them. (secondary to H S -P S 3-3) 

 

Energy and Matter 
 Changes of energy and matter in a system can 

be described in terms of energy and matter 
flow s into, out of, and within that system. (HS - 
P S 3-3) 

 Energy cannot be created or destroyed—only 
moves between one place and another place, 
between objects and/or fields, or between 
systems. (HS -P S 3-2) 

------------------------------------------------ 
Connections to Engineering, Technology ,  an 

Applications of Science 
 
Influence of Science, Engineering, and 
Technology on Society and the Natural  World 
 Modern civilization depends on major 

technological systems. Engineers continuously 
modify these technological systems by 
applying scientific know ledge and engineering 
design practices to increase benefits while 
decreasing costs and risks. (H S -P S 3-3) 

 
 

 

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, 
Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences. 
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ECO-SCHOOLS USA PATHWAYS ALIGNMENT 

HS-PS3-2, HS-PS3-3 

Each Performance Expectation is more successfully accomplished by students who have spent significant time outdoors in the natural world. A 
strong connection to the natural world increases student creativity and focus. When learning concepts in physics and chemistry a connection 
to the natural world can make learning these concepts easier. Investigating energy transformations in a lab setting, whether in the Schoolyard 
Habitats or inside in the science classroom, students are able to learn the processes that allow solar energy to be converted to electricity we 
can use at home or school or how solar energy is used by plants and animals to sustain life. How are changes in Earth’s energy budget 
affecting changing climates locally and around the world? Students can investigate renewable energy sources with the best potential to reduce 
nonrenewable energy consumption on campus, designing school-based solutions via wind and solar energy systems. 
  LADDER OF ENVIRONMENTAL RESPONSIBILITY 

  Looking at the responsibilities below determine which are applicable to studies in energy transformations and design solutions 
related to energy choices, providing society with a more stable environment. 

Green Living Pledge 
• Each grade level has a goal to meet (reducing the overall carbon footprint, reduction in kilowatt hours, amount of 

recycling, conservation hours, etc.)   
         
        Social Contract Theory 

• Students explore different ethical dilemmas related to the environment and to global social, economic, and political 
discussions and quandaries 

• Students explore ethical theories and relate to past and present case studies involving social contract theory and 
the environment 

         
        Connecting with the County – Student Liaison 

• Dept. of Facilities and Transportation Services: Student Liaison to report back on district programs; re: Energy 
Management Program, Greenhouse Gas Inventory, Municipal Separate Storm Sewer System (MS4) Program, and 
Recycling Program 

 
        Connecting to Home, Work, and Community 

• Fostering new and continued Business and Community Partnerships   
 
        Using Tools Outside 

• What tools we use; using tools properly and safely; return tools; using more technology as a tool to record, 
analyze, and share data. 

 
        Caring for our Environment 

• We have to care for our environment as we have a shared global interest in stewardship for the Earth and its 
resources.  

 
        The Three R’s 

• Try to reuse what you can; recycle what you can’t. Conservation and reducing waste and water/energy use. 

21st CENTURY SKILLS 
Learning and Innovation 
• Creativity and Innovation 
• Critical Thinking and Problem Solving 

Information, Media, and Technology 
• Information Literacy 
• ICT Literacy (Information, 

Communications, Technology) 
Life and Career 
• Flexibility and Adaptability 
• Initiative and Self-Direction 
• Social and Cross Cultural Skills 
• Productivity and Accountability 
• Leadership and Responsibility 

Music/PE/Art 
Work with teachers on campus that have the 
ability and expertise to extend student learning 
beyond their core academic classes, ELA, 
science, math, and the social studies.  
Examples include: 
• Debate team 
• Speech class-one-act plays and 

reader’s theater 
• Various school clubs and organizations 

such as Robotics and Ag, for example, 
student can design energy heating and 
cooling systems for small animals using 
renewable energy. 

• Advocate for more unstructured natural 
physical education – free choice. 

• Ask the art teacher to implement a 
Kinetic Art opportunity for students. 

The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, 
Cross-Cutting Concepts, and Core Ideas. Integrated and reprinted with permission from the National Academy of Sciences. 
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