Your Source of Energy
MATERIALS

SUMMARY

GRADE LEVEL:
Upper Middle School to High School
SUBJECT AREAS:
Sciences, Math

In the ﬁrst part of this ac vity students
will explore the role the Sun plays in
providing much of the Earth’s energy.
The second part of the ac vity asks the
students to locate the commercial energy produc on facili es nearest their
school and to explore the energy transmission and transporta on systems
surrounding them.

DURATION:
Prepara#on Time: 15 minutes
Ac#vity Time:
Part 1: one 50-minute class session
Part 2: one 50-minute class session

OBJECTIVES
Part 1: Photosynthesis
THE STUDENT WILL:
•

SETTING:
Classroom
SKILLS:

•

Make connec#ons between the
energy from the Sun and the energy in the food they eat

•

Make connec#ons between the
energy from the Sun and other
forms of energy they use in their
daily lives

Applica#on, Analysis, Synthesis
KEY WORDS:

Explore the role the Sun plays in
providing energy to all life forms on
Earth

Infrastructure, Photosynthesis, Respira#on, Consumers, and Combus#on

Part 2: Energy Infrastructure
THE STUDENT WILL:
•

Locate the various energy produc#on facili#es near their school

•

Explore how their energy is produced and determine the proximity
of this infrastructure to their loca#on

•

•
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Explore the energy transmission
systems that deliver the energy
used by their school
Consider the impacts on daily life if
easy access to energy is interrupted

•

Diagram of the carbon cycle

•

Copy of the maps of energy produc#on facili#es found in Missouri

BACKGROUND
PART 1: PHOTOSYNTHESIS
The Sun provides the vast majority of
the energy that exists on our planet.
Without the Sun’s energy most forms
of life on Earth could not exist. Plants
depend on a chemical process called
photosynthesis (see below).
CO2 + H2O

Plant Tissue + O2

This reac#on is driven by the energy
found in sunlight and allows plants to
build complex chemical structures, construct #ssue and carry out their life
processes.
The plants in turn serve as food for
other organisms (consumers). These
consumers gain energy and the raw
materials for building body #ssue, by
feeding on plants directly, or by consuming other animals that eat plants.
Consumers gain energy by essen#ally
reversing the photosynthe#c process
(see handout a:ached to this lesson for
a suggested way to demonstrate this
principle to students).
More informa on can be found in the
Forms of Energy sec on in the general
background sec on of the energy curriculum.
The other forms of energy we use on a
daily basis are also derived from the
energy in sunlight.
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Wood, coal, gasoline and natural gas are
all products of recent or ancient decayed
plant ma:er and therefore are the result
of photosynthesis. When these substances
are “burned” the chemical bonds are
broken in a process called combus#on,
yielding energy in the form of both heat
and light.
The hydrologic cycle is also driven by the
Sun's energy, resul#ng in evapora#on and
precipita#on. This process constantly
renews the ﬂow of river systems and can
be used to generate hydroelectric power.
Similarly, wind is a result of the uneven
hea#ng of the Earth’s surface by sunlight.
The wind holds great poten#al to be
harnessed for energy produc#on.
Part II: ENERGY INFRASTRUCTURE
With the advent of the modern industrial
age we now have access to complex forms
of energy on a daily basis. Easily obtained
energy is used to heat and cool our
homes, provide light indoors and at night,
and power most of our technology-based
tools. In most cases electricity is
generated by conver#ng other forms of
energy to heat, and the heat is then used
to convert water into steam. The rapidly
expanding steam is used to force large
turbine systems to rotate. These turbines
contain large magne#c ﬁelds and an
electrical current is generated.
Electrical power is typically produced by a
large power plant and then distributed to
individual homes and buildings through a
transmission system. Typically the
electricity is “stepped up” to a higher
voltage using transformers prior to
distribu#on to regional communi#es using
large high-tension wires. Before entering a
home or business this high voltage
electricity is reduced to a lower voltage
using a “stepdown” sta#on. These can
oAen be seen in your community and
consist of a series of transformers
enclosed in a high-fenced compound. The
resul#ng lower voltage is distributed to
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your neighborhood using overhead wires
or underground cable systems.

natural gas and petroleum) are brought
into the state.

In addi#on to electrical power, another
common source of on-demand energy is
natural gas or propane. Many homes use
gas-ﬁred furnaces for hea#ng and cooking
needs. A na#onal distribu#on network is
used to transport natural gas, and many of
these pipes run right though Missouri.

Have the students locate parts of the
na#onal energy infrastructure that are
used to import energy related fuels into
the state of Missouri.

PROCEDURE

Does the school use natural gas? Where
does this line come into the school? (Look
for a meter and above ground pressure
regulator hooked-up to the building)

WARM UP
Set the stage by asking the students:
•

Where does the Earth’s energy come
from?

•

What form of energy do you use most
in your home?

•

Where is the source of the energy
used in your home?

Part I:
Review the carbon cycle diagram included
with this lesson. Discuss the reversible
nature of chemical reac ons (see
demonstra on ac vity a)ached).
Ask the students to create an energy ﬂow
chart or poster that indicates all the steps
involving energy required to produce a
bowl of milk and cereal.
The students should be able to trace most
of the energy used to generate a bowl of
milk and cereal back to energy from the
Sun.
Part II:
Review with the students the sources of
energy, and how such energy is delivered
to our homes, schools and businesses.
Show the students the maps depic#ng the
major energy systems present in Missouri.
Have the students locate several of the
nearest power plants.
Ask the student to consider how the
materials used to generate power (coal,
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Discuss with the students the source of
fuels Missouri imports.
Ask the students to think of the loca#on
of the nearest step-down transformer
sta#on. Are the low voltage transmission
lines in their neighborhood above ground
or buried?
Challenge the students to consider what it
would be like if the power was turned oﬀ
for a week.
•

What problems would result? (Waste
treatment plants shutdown, pa ents
at hospitals, deaths due to heat or
cold, etc.

•

Would anyone be in trouble without
this energy source (elderly, medically
dependent, etc.)?

EXTENSIONS
Inves#gate a map of Missouri on the US
Energy Informa#on Administra#on to
learn more about where pipelines cross
the state and where the nearest power
plant is located. h:ps://www.eia.gov/
state/index.php?sid=MO#tabs-4

For more informa+on:
DNR Youth Educa#on and Interpreta#on
P.O. Box 176
Jeﬀerson City, MO 65102-0176
1-800-361-4827 or (573) 522-2656 oﬃce
e-mail: naturalresources.ed@dnr.mo.gov
h:p://dnr.mo.gov/educa#on
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MISSOURI LEARNING STANDARDS:

NGSS:

SCIENCE GRADE LEVEL STANDARDS:

Physical Science

Physical Sciences

MS-PS3 Energy

PS1 — Ma/er and Its Interac+ons

MS-PS3-3: Apply scien#ﬁc principles to design, construct,
and test a device that either minimizes or maximizes thermal
energy transfer.* [Clariﬁca#on Statement: Examples of
devices could include an insulated box, a solar cooker, and a
Styrofoam cup.] [Assessment Boundary: Assessment does not
include calcula ng the total amount of thermal energy
transferred.]

Concept A: Structure and Proper+es of Ma/er
•

6-8.PS1.A.4: Develop a model that describes changes in
par#cle mo#on, temperature, and state of a pure substance when thermal energy is added or removed.
[Clariﬁca#on Statement: Emphasis is on qualita#ve molecular-level models of solids, liquids, and gases to show that
adding or removing thermal energy increases or decreases kine#c energy of the par#cles un#l a change of state
occurs. Examples of models could include drawings and
diagrams. Examples of par#cles could include molecules
or inert atoms. Examples of pure substances could include
water, carbon dioxide, and helium.]

PS3 — Energy
Concept A: Deﬁni+ons of Energy
•

6-8.PS3.A.3: Apply scien#ﬁc principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer. [Clariﬁca#on Statement:
Examples of devices could include an insulated box, a
solar cooker, and a Styrofoam cup.]

Concept B: Conserva+on of Energy and Energy Transfer
•

6-8.PS3.B.1: Construct, use, and present arguments to
support the claim that when the kine#c energy of an
object changes, energy is transferred to or from the
object. [Clariﬁca#on Statement: Examples of empirical
evidence used in arguments could include an inventory or
other representa#on of the energy before and aAer the
transfer in the form of temperature changes or mo#on of
object.]

Life Sciences
LS1 — From Molecules to Organisms: Structure and
Processes
Concept C: Organiza+on for Ma/er and Energy Flow in
Organisms
•

6-8.LS1.C.1: Construct a scien#ﬁc explana#on based on
evidence for the role of photosynthesis and cellular
respira#on in the cycling of ma:er and ﬂow of energy
into and out of organisms.

LS2 — Ecosystems: Interac+ons, Energy, and Dynamics
Concept B: Cycles of Ma/er and Energy Transfer in
Ecosystems
•

6-8.LS2.B.1: Develop a model to describe the cycling of
ma:er and ﬂow of energy among living and nonliving
parts of an ecosystem. [Clariﬁca#on Statement: Emphasis
is on describing the conserva#on of ma:er and ﬂow of
energy into and out of various ecosystems, including food
chains and food webs.]
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MS-PS3-5: Construct, use, and present arguments to support
the claim that when the kine#c energy of an object changes,
energy is transferred to or from the object. [Clariﬁca#on
Statement: Examples of empirical evidence used in
arguments could include an inventory or other
representa#on of the energy before and aAer the transfer in
the form of temperature changes or mo#on of object.]
[Assessment Boundary: Assessment does not include
calcula ons of energy.]
Life Science
MS-LS1 From Molecules to Organisms: Structures and
Processes
MS-LS1-6: Construct a scien#ﬁc explana#on based on
evidence for the role of photosynthesis in the cycling of
ma:er and ﬂow of energy into and out of organisms.
[Clariﬁca#on Statement: Emphasis is on tracing movement of
ma:er and ﬂow of energy.] [Assessment Boundary:
Assessment does not include the biochemical mechanisms of
photosynthesis.]
MS-LS2 Ecosystems: Interac+ons, Energy and Dynamics
MS-LS2-3: Develop a model to describe the cycling of ma:er
and ﬂow of energy among living and nonliving parts of an
ecosystem. [Clariﬁca#on Statement: Emphasis is on
describing the conserva#on of ma:er and ﬂow of energy
into and out of various ecosystems, and on deﬁning the
boundaries of the system.] [Assessment Boundary:
Assessment does not include the use of chemical reac ons to
describe the processes.]
Science and Engineering Prac+ces
Construc+ng Explana+ons and Designing Solu+ons
Construc#ng explana#ons and designing solu#ons in 6-8
builds on K-5 experiences and progresses to include construc#ng explana#ons and designing solu#ons supported by
mul#ple sources of evidence consistent with scien#ﬁc ideas,
principles, and theories.
•

Apply scien#ﬁc ideas or principles to design, construct,
and test a design of an object, tool, process or system.
(MS-PS3-3)
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•

Construct a scien#ﬁc explana#on based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assump#on that theories and laws that describe the natural world operate today as they did in the past and will con#nue to do so in
the future. (MS-LS1-5), (MS-LS1-6)

LS2.B: Cycle of Ma/er and Energy Transfer in Ecosystems
•

Engaging in Argument from Evidence
Engaging in Argument from evidence in 6-8 builds on K-5 experiences and progresses to construc#ng a convincing argument that supports or refutes claims for either explana#ons or
solu#ons about the natural and designed worlds.
•

Construct, use, and present oral and wri:en arguments
supported by empirical evidence and scien#ﬁc reasoning
to support or refute an explana#on or a model for a phenomenon. (MS-PS3-5)

Crosscu?ng Concepts
Energy and Ma/er
•

Energy may take diﬀerent forms (e.g. energy in ﬁelds,
thermal energy, energy of mo#on). (MS-PS3-5)

•

The transfer of energy can be tracked as energy ﬂows
through a designed or natural system. (MS-PS3-3)

•

Within a natural system, the transfer of energy drives
the mo#on and/or cycling of ma:er. (MS-LS1-6)

•

The transfer of energy can be tracked as energy ﬂows
through a natural system. (MS-LS2-3)

Developing and Using Models
Modeling in 6-8 builds on K-5 experiences and progresses to
developing, using, and revising models to describe, test, and
predict more abstract phenomena and design systems.
•

Develop a model to describe phenomena. (MS-LS2-3)

Disciplinary Core Ideas
PS3.A: Deﬁni+ons of Energy
•

Temperature is a measure of the average kine#c energy
of par#cles o f ma:er. The rela#onship between the temperature and the total energy of a system depends on the
types, states, and amounts of ma:er present. (MS-PS3-3),
(MS-PS3-4)

PS3.B: Conserva+on of Energy and Energy Transfer
•

When the mo#on of energy of an object changes, there is
inevitably some other change in energy at the same #me.
(MS-PS3-5)

•

Energy is spontaneously transferred out of ho:er regions
or objects and into colder ones. (MS-PS3-3)

Food webs are models that demonstrate how ma:er
and energy is transferred between producers, consumers, and decomposers as the three groups interact within an ecosystem. Transfers of ma:er into and out of the
physical environment occur at every level. Decomposers
recycle nutrients from dead plant or animal ma:er back
to the soil in terrestrial environments or to the water in
aqua#c environments. The atoms that make up the organisms in an ecosystem are cycled repeatedly between
the living and nonliving parts of the ecosystem. (MS-LS23)

Connec ons to Nature of Science
Scien+ﬁc Knowledge Assumes an Order and Consistency in
Natural Systems
•

Science assumes that objects and events in natural systems occur in consistent pa:erns that are understandable through measurement and observa#on. (MS-LS2-3)

LS1.C: Organiza+on for Ma/er and Energy Flow in Organisms
•

Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars
(food) from carbon dioxide from the atmosphere and water through the process of photosynthesis, which also
releases oxygen. These sugars can be used immediately or
stored for growth or later use. (MS-LS1-6)
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