HS-ESS1-1
Students who demonstrate understanding can:
HS-ESS1-1.

Develop a model based on evidence to illustrate the life span of the sun and the
role of nuclear fusion in the sun’s core to release energy in the form of
radiation. [Clarification Statement: Emphasis is on the energy transfer mechanisms
that allow energy from nuclear fusion in the sun’s core to reach Earth. Examples of
evidence for the model include observations of the masses and lifetimes of other
stars, as well as the ways that the sun’s radiation varies due to sudden solar flares
(“space weather”), the 11-year sunspot cycle, and non-cyclic variations over
centuries.] [Assessment Boundary: Assessment does not include details of the atomic
and sub-atomic processes involved with the sun’s nuclear fusion.]

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

Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
Modeling in 9–12 builds on K–8 experiences
and progresses to using, synthesizing, and
developing models to predict and show
relationships among variables between
systems and their components in the natural
and designed world(s).
 Develop a model based on evidence to
illustrate the relationships between
systems or between components of a
system.

ESS1.A: The Universe and Its
Stars
 The star called the sun is
changing and will burn out over
a lifespan of approximately 10
billion years.
PS3.D: Energy in Chemical
Processes and Everyday Life
 Nuclear fusion processes in the
center of the sun release the
energy that ultimately reaches
Earth as radiation. (secondary)

Crosscutting Concepts
Scale, Proportion, and Quantity
 The significance of a
phenomenon is dependent on
the scale, proportion, and
quantity at which it occurs.

Observable features of the student performance by the end of the course:
1

2

3

Components of the model
a Students use evidence to develop a model in which they identify and describe the relevant
components, including:
i.
Hydrogen as the sun’s fuel;
ii.
Helium and energy as the products of fusion processes in the sun; and
iii.
That the sun, like all stars, has a life span based primarily on its initial mass, and that the
sun’s lifespan is about 10 billion years.
Relationships
a In the model, students describe relationships between the components, including a description of
the process of radiation, and how energy released by the sun reaches Earth’s system.
Connections
a Students use the model to predict how the relative proportions of hydrogen to helium change as
the sun ages.
b Students use the model to qualitatively describe the scale of the energy released by the fusion
process as being much larger than the scale of the energy released by chemical processes.
c Students use the model to explicitly identify that chemical processes are unable to produce the
amount of energy flowing out of the sun over long periods of time, thus requiring fusion
processes as the mechanism for energy release in the sun.
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