Science, Technology & Engineering, and Environment Literacy & Sustainability (STEELS) September 2025 q

Grades 9-12

3.2.9-12.K Physical Science: Forces and Interactions

Students who demonstrate understanding can apply scientific and engineering ideas to design, evaluate and refine a device that minimizes the force on a
macroscopic object during a collision.

Clarifying Statement: Examples of evaluation and refinement could include determining the success of the device at protecting an object from damage and
modifying the design to improve it. Examples of a device could include a football helmet or a parachute.

Assessment Boundary: Assessment is limited to qualitative evaluations and/or algebraic manipulations.

Science and Engineering Practices (SEP) Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)
Constructing Explanations and Designing Forces and Motion Cause and Effect
Solutions o If a system interacts with objects outside itself, e Systems can be designed to cause a desired
Constructing explanations and designing solutions the total momentum of the system can change; effect.
in 9-12 builds on K-8 experiences and progresses however, any such change is balanced by
to explanations and designs that are supported by changes in the momentum of objects outside
multiple and independent student-generated the system.

sources of evidence consistent with scientific ideas,

o i Defining and Delimiting an Engineering Problem
principles, and theories.

o 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.

Optimizing the Design Solution

e Apply scientific principles and evidence to
provide an explanation of phenomena and
solve design problems, taking into account
possible unanticipated effects.

e 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.

Pennsylvania Context: N/A

PA Career Ready Skills: Evaluate consequences from a personal, and civic perspective to inform decision-making.

Connections to Other Standards Content and Practices



Standard Source

Agriculture
(AFNR)

Science, Environmental
Literacy and Sustainability
(NAAEE)

PA Core Standards: ELA

PA Core Standards and
Practices: Math

PA Standards: Social Studies

Educational Technology
(ISTE)

Technology and Engineering
(ITEEA)

Science, Technology & Engineering, and Environment Literacy & Sustainability (STEELS) ﬁ

Possible Connections to Other Standard(s) or Practice(s)

CS.01.02.01.c: Solve problems in AFNR workplaces or scenarios using technology.

9-12 Strand 3.2.C. Planning and taking action: Learners develop action strategies and design solutions based on their
research and analysis of an environmental issue. If appropriate, they implement plans that are within the scope of their rights
and consistent with their individual abilities and responsibilities as members of the community.

CC.3.6.9-12.F: Conduct short as well as more sustained research projects to answer a question (including a self-generated
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

N/A

N/A

1.4. Innovative Designer: Students use a variety of technologies within a design process to identify and solve problems by
creating new, useful or imaginative solutions.

STEL-1R: Develop a plan that incorporates knowledge from science, mathematics, and other disciplines to design or
improve a technological product or system.
STEL-7Y: Optimize a design by addressing desired qualities within criteria and constraints.
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