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Framework for HS-ESS3-2
Introduction
[bookmark: _Toc208913944]N.J.A.C. 6A:8-2.1 directs the Commissioner to engage in the review and readoption of the New Jersey Student Learning Standards (NJSLS) every five years. Science (NJSLS-S) standards were most recently adopted in 2020; the review process began in May 2025. The external committees involved in the review and revision of the 2020 New Jersey Student Learning Standards for Science were committed to continuing the implementation trajectory established by the adoption of the Next Generation Science Standards: For States, By States in 2014. As a result, revisions were made only when absolutely necessary to enhance progression of disciplinary core ideas. Revisions were recommended for only four performance expectations. This document explains the revised HS-ESS3-2. 
HS-ESS3-2 has been revised in two key ways. First, the term “conservation” has been added to emphasize not only the management and use of energy and mineral resources but also their preservation. Second, the phrase “cost-benefit ratios” has been replaced with “the associated economic, social, environmental, and geopolitical costs and risks, as well as benefits.” This change broadens the scope of analysis and reflects the complex tradeoffs inherent in resource use.
These revisions more closely align the performance expectation with its underlying disciplinary core ideas. All forms of energy production and resource extraction involve economic, social, environmental, and geopolitical costs and risks, in addition to benefits. Advances in technology and the implementation of new regulations can shift how these factors are balanced (ESS3.A). Furthermore, when evaluating potential solutions, it is important to consider a wide range of constraints—including cost, safety, reliability, and aesthetics—alongside their social, cultural, and environmental impacts (ETS1.B).
[bookmark: PS4]ESS3: Earth and Human Activity
HS-ESS3-2. 
 	Evaluate competing design solutions for developing, conserving, managing, and utilizing energy and mineral resources based on the associated economic, social, environmental, and geopolitical costs and risks, as well as benefits.
{Clarification Statement: Emphasis is on the conservation, recycling, and reuse of resources (such as minerals and metals) where possible, and on minimizing impacts where it is not. Examples include developing best practices for agricultural soil use, mining (for coal, tar sands, and oil shales), and pumping (for petroleum and natural gas). Science knowledge indicates what can happen in natural systems—not what should happen.}
	Dimensions
	Descriptions of the Developmentally Appropriate Elements

	[bookmark: _Hlk209087231]Science and Engineering Practices
	Engaging in Argument from Evidence 
· Engaging in Argument from Evidence includes using appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations about natural and designed world(s). Arguments may also come from current scientific or historical episodes in science.
· Evaluate competing design solutions to a real-world problem based on scientific ideas and principles, empirical evidence, and logical arguments regarding relevant factors (e.g., economic, societal, environmental, ethical considerations).
Connections to Nature of Science
Science Addresses Questions about the Natural and Material World
· Science and technology may raise ethical issues for which science, by itself, does not provide answers and solutions.
· Science knowledge indicates what can happen in natural systems—not what should happen. The latter involves ethics, values, and human decisions about the use of knowledge.
· Many decisions are not made using science alone but rely on social and cultural contexts to resolve issues.

	Disciplinary Core Ideas
	ESS3.A: Natural Resources
Resource availability has guided the development of human society. All forms of energy production and other resource extraction have associated economic, social, environmental, and geopolitical costs and risks, as well as benefits. New technologies and regulations can change the balance of these factors.
ETS1.B: Developing Possible Solutions
Complicated problems may need to be broken down into simpler components in order to develop and test 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. Testing should lead to improvements in the design through an iterative procedure.

	Crosscutting Concepts
	Cause and Effect
Empirical evidence is required to differentiate between cause and correlation and to make claims about specific causes and effects. 
Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural World
Modern civilization depends on major technological systems, including those related to agriculture, health, water, energy, transportation, manufacturing, construction, and communications. Engineers continuously modify these technological systems by applying scientific knowledge and engineering design practices to increase benefits while decreasing costs and risks. Widespread adoption of technological innovations often depends on market forces or other societal demands, but it may also be subject to evaluation by scientists and engineers and to eventual government regulation. New technologies can have deep impacts on society and the environment, including some that were not anticipated or that may build up over time to a level that requires attention or mitigation. Analysis of costs, environmental impacts, and risks, as well as analysis of expected benefits, is a critical aspect of decisions about technology use.


Connections to other DCIs in grades 9-12: HS.PS3.B; HS.PS3.D; HS.LS2.A; HS.LS2.B; HS.LS4.D; HS.ESS2.A
Articulation of DCIs across grade levels: MS.PS3.D; MS.LS2.A; MS.LS2.B; MS.LS4.D; MS.ESS3.A; MS.ESS3.C
Connections to English Language Arts: 
RI.CR.9–10.1.	Cite a range and thorough textual evidence and make clear and relevant connections, to strongly support an analysis of multiple aspects of what an informational text says explicitly and inferentially, as well as interpretations of the text.
RI.CR.11–12.1.	Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as well as interpretations of the text.
Connections to Mathematics: 
MP2.	Reason abstractly and quantitatively by making sense of quantities and their relationships in problem situations. 
{Clarification: Students use two complementary abilities to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to contextualize, to pause as needed during the manipulation process to probe into the referents for the symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.}
Rubric:
1. Supported claims
a. Students describe the nature of the problem each design solution addresses.
b. Students identify the solution that has the most preferred cost-benefit ratios.
2. Identifying scientific evidence
a. Students identify evidence for the design solutions, including:
i. economic, social, environmental, and geopolitical costs and risks, as well as benefits.
ii. Societal needs for that energy or mineral resource;
iii. The environmental impacts of extracting and conserving energy and mineral resources;
iv. The geopolitical cost of extracting or developing the energy reserve or mineral resource;
v. The economic impacts of extracting, developing, or conserving energy or mineral resources;
vi. The costs and benefits of the given design solutions; and
vii. The feasibility, costs, and benefits of recycling or reusing the mineral resource, if applicable.
3. Evaluation and critique
a. Students evaluate the given design solutions, including:
i. The relative strengths of the given design solutions, based on associated economic, environmental, and geopolitical costs, risks, and benefits;
ii. The reliability and validity of the evidence used to evaluate the design solutions; and
iii. Constraints, including cost, safety, reliability, aesthetics, cultural effects, and environmental effects.
4. Reasoning/Synthesis
a. Students use logical arguments based on their evaluation of the design solutions, costs and benefits, empirical evidence, and scientific ideas to support one design over the other(s) in their evaluation.
b. Students describe that a decision on the “best” solution may change over time as engineers and scientists work to increase the benefits of design solutions while decreasing costs and risks.
High-Quality Instructional Materials
Access to high-quality instructional materials is critical to excellent instruction. A growing body of research points to the positive impact that high-quality instructional materials have on student learning. These instructional units have been evaluated by the NextGenScience Peer Review Panel and EdReports. 
· OpenSciEd Unit P.1: Energy Flow from Earth’s Systems
This unit is designed to introduce students to the concept of energy transfer in a relevant and grounded context: the Texas power crisis of February 2021. 
· OpenSciEd Unit C.5 Energy from Chemical & Nuclear Reactions
This unit is designed to help students figure out ways to address climate change, first introduced in the first unit of the OpenSciEd Chemistry course.
Professional Learning Resources
· Heinz, M., Inouye, M. C., Krenek, C., Allen, L., Mead, T., & Penuel, W. R. (2022). Attending to student interests and community priorities in phenomena [OER professional development session from the ACESSE project]. STEM Teaching Tools. http://stemteachingtools.org/pd/sessionh 
· Short, J., & Hirsh, S. (2020). The elements: Transforming teaching through curriculum-based professional learning. Carnegie Corporation of New York. https://www.carnegie.org/our-work/article/elements-transforming-teaching-through-curriculum-based-professional-learning/
· Steiner, D. (2024). The unrealized promise of high-quality instructional materials: Overcoming barriers to faithful implementation requires changing teacher and leader mind-sets. State Education Standard: The Journal of the National Association of State Boards of Education, 24(1). https://www.nasbe.org/the-unrealized-promise-of-high-quality-instructional-materials/ 
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