NEXT GENERATION
Sc I EN c E *Unless otherwise specified, “descriptions” referenced in the evidence statements

could include but are not limited to written, oral, pictorial, and kinesthetic descriptions.

For States, By States

HS-ESS1-3

Students who demonstrate understanding can:

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, produce
elements. [Clarification Statement: Emphasis is on the way nucleosynthesis, and therefore
the different elements created, varies as a function of the mass of a star and the stage of
its lifetime.] [Assessment Boundary: Details of the many different nucleosynthesis
pathways for stars of differing masses are not assessed.]

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

Obtaining, Evaluating, and ESS1.A: The Universe and Its Energy and Matter
Communicating Information Stars e Innuclear processes,
Obtaining, evaluating, and communicating e  The study of stars’ light spectra atoms are not conserved,
information in 9-12 builds on K-8 and brightness is used to but the total number of
experiences and progresses to evaluating the identify compositional elements protons plus neutrons is
validity and reliability of the claims, methods, of stars, their movements, and conserved.
and designs. their distances from Earth.
e Communicate scientific ideas (e.g., about |e  Other than the hydrogen and
phenomena and/or the process of helium formed at the time of the
development and the design and Big Bang, nuclear fusion within
performance of a proposed process or stars produces all atomic nuclei
system) in multiple formats (including lighter than and including iron,
orally, graphically, textually, and and the process releases
mathematically). electromagnetic energy.
Heavier elements are produced
when certain massive stars
achieve a supernova stage and
explode.

Observable features of the student performance by the end of the course:
1 | Communication style and format

a | Students use at least two different formats (e.g., oral, graphical, textual, and mathematical) to
communicate scientific information, and cite the origin of the information as appropriate.

2 | Connecting the DCIs and the CCCs

a | Students identify and communicate the relationships between the life cycle of the stars, the
production of elements, and the conservation of the number of protons plus neutrons in stars.
Students identify that atoms are not conserved in nuclear fusion, but the total number of
protons plus neutrons is conserved.

b | Students describe* that:

i. Helium and a small amount of other light nuclei (i.e., up to lithium) were formed from
high-energy collisions starting from protons and neutrons in the early universe before
any stars existed.

ii. More massive elements, up to iron, are produced in the cores of stars by a chain of
processes of nuclear fusion, which also releases energy.

iii. Supernova explosions of massive stars are the mechanism by which elements more
massive than iron are produced.

iv. There is a correlation between a star’'s mass and stage of development and the types
of elements it can create during its lifetime.

V. Electromagnetic emission and absorption spectra are used to determine a star’s
composition, motion and distance to Earth.
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