Grade: Fifth

Title of Program: Pond Study on Steroids

Related lowa Core Performance Expectations:

5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.

[Clarification Statement: Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that

is food. Examples of systems could include organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular

explanations.]

5-PS3-1. Use models to describe that that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was
once energy from the sun. [Clarification Statement: Examples of models could include diagrams, and flow charts.]

Future Considerations: Blend this program with the unit storyline developed by the classroom teacher.

Program Alignment with the lowa Core Science Curriculum Standards:

Disciplinary Core Ideas (DCls)

Investigative
Question

Investigative Phenomena

Practices (SEPs)
Students will:

Cross Cutting Concepts
(CCCs) Students will
identify:

The food of almost any kind of
animal can be traced back to plants.
Organisms are related in food webs
in which some animals eat plants for
food and other animals eat the
animals that eat plants. Some
organisms, such as fungi and
bacteria, break down dead
organisms (both plants or their parts
and animals) and therefore operate
as “decomposers.” Decomposition
eventually restores (recycles) some
materials back to the soil. A healthy
ecosystem is one in which multiple
species of different types are each
able to meet their needs in a
relatively stable web of life.

Matter cycles between the air and
soil and among plants, animals, and

Is this pond a healthy
freshwater
ecosystem?

What are the
interdependent
relationships (matter
and energy flow) of a
local freshwater
ecosystem?

Carry out an investigation
on a local body of water to
identify pond organisms

Develop and use a model
to describe the flow of matter
and energy in a local
freshwater ecosystem.

Construct an explanation
of the flow of matter and
energy in the pond ecosystem
using evidence (data on
organisms collected at the
pond).

Patterns in the types of
organisms found in the pond
to support their explanation
of the flow of matter and
energy within the pond
ecosystem and the health of
the ecosystem.

The pond as a system that
has many components and
how those components
interact within the ecosystem
and relate the flow of matter
within the system.

Tracking energy and

matter as they flow through
the ecosystem




microbes as these organisms live and
die. Organisms obtain gases, and
water, from the environment, and
release waste matter (gas, liquid, or
solid) back into the environment.

The energy released from food was
once energy from the sun that was
captured by plants.

Program Components: The presenter will have students use the CCCs, the SEPs and the phenomena to figure out how to
answer the investigative question and to grasp the disciplinary core ideas.

This involves a visit to an area pond or lake. As an introduction and to allow students to generate questions, pass around some dramatic and
magnified views/pictures of organisms such as magnified picture of dragonfly head and jaw, dragonfly emerging from nymph, duckweed, spirogyra,
and cattail cross-section. Students then generate questions about the ecosystem and organisms that live within it. These can be recorded on index
cards or sticky notes-the groups will share their questions and the questions can be grouped by topics. Questions that can be addressed in this
activity will be answered and others sent back with the teacher to be further researched in the classroom and possibly addressed in the classroom
follow up with the naturalists.

Students will collect organisms (encourage both plant and animal specimens). Naturalist will separate the specimens and the students will use keys
(IOWATER resources) to identify the organisms. When the students correctly identify an organism, the students are given a card with the named
picture of the organism that they will take back to the classroom to continue to research.

After the collecting is done, students will share out the organisms that were collected and identified, creating a class list. Use question prompts that
will help students identify patterns. Possible prompts could be:

e What patterns do we observe in the numbers and kinds of organisms collected and identified?
e What patterns do we observe in the number of each type of organism collected and identified?

Point out that patterns in types and numbers of organisms can help us know more about the ecosystem and even give information on the overall
health of the freshwater ecosystem.

Handout the IOWATER benthic macroinvertebrate and introduce how to use the key. Have students analyze the patterns of identified organisms to
make a claim with evidence about the quality of the water. Question prompt: Does the pattern in your data support your claim as to the health of
the ecosystem? In pairs, the students will make a claim on the health of the local ecosystem and use evidence and reasoning to support their claim.



Each group will share their claim and evidence.

Back in the classroom, students will take the named cards they received during the fieldtrip and research their organisms. Then, share their
research with the class and as a class create a model of the food web of the pond ecosystem showing energy and matter flow of the ecosystem-
labeling: producers, consumers, and decomposers.

The students will then share the food web model created using evidence from their research for their model to the naturalists through a classroom
visit or through technology such as a videoconference. The naturalists will then add new organisms that were not collected but are common to the
local freshwater ecosystem- large fish, birds, and mammals, bacteria, fungi and the Sun (if students have not already added the Sun to their model).
Students will then add those to the food web explaining their reasoning as they make the additions.

Guide students to make connections to the crosscutting concepts connected with this unit, pose explicit questions to the students about the flow
of matter and energy as well as systems and system models. Ask for evidence as they answer the questions. Some sample questions might be:

e What are the parts that make up this system?

e How do they work together?

e Where does the energy for this system come from?

e How does energy flow within the system?

e How is energy changed within the system?

e How does matter cycle within the system?

e What evidence is there that matter is conserved in this system?

Finally, revisiting the students’ claims about the overall health of the pond ecosystem, the naturalist states a definition of a healthy ecosystem. The
students revisit and possibly revise their initial claim, adding any additional evidence on the health of the pond ecosystem.

Possible Extensions:

An extension could be made to interaction of other ecosystems in the area. An extension could be developed around human impacts on the local
pond ecosystem, if applicable.

Note: If you have the students for a longer timeframe and want to do the food web activity on site - the picture card could have information on the
organisms including food sources. The students would then use that information to create the food web model on site with the naturalists.



