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NEBRASKA STATE STANDARD CONNECTION

SC.HSP.10.5.B

Construct an explanation based on evidence that the process of evolution primarily results from four
factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation of individuals
in a species due to mutation and sexual reproduction, (3) competition for limited resources, and (4) the
proliferation of those organisms that are better able to survive and reproduce in the environment. Emphasis
is on using evidence to explain the influence each of the four factors has on number of organisms, behaviors,
morphology, or physiology in terms of ability to compete for limited resources and subsequent survival of
individuals and adaptation of species. Examples of evidence could include mathematical models such as simple
distribution graphs and proportional reasoning.

SC.HS.10.5.C

Apply concepts of statistics and probability to support explanations that organisms with an advantageous
heritable trait tend to increase in proportion to organisms lacking this trait. Emphasis is on using data

to provide evidence for how specific biotic and abiotic differences in ecosystems (such as ranges of seasonal
temperature, long-term climate change, acidity, light, geographic barriers, or evolution of other organisms)
contribute to change in gene frequency over time, leading to adaptation of populations.
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LESSON PERFORMANCE EXPECTATIONS

e Construct an explanation supported by evidence for causes native grasses growing more coming in
fields that are switched to rotational grazing.

e Develop an argument for how the evidence you have collected supports your group’s explanation for
causes of native grasses becoming more common in fields that are switched to rotational grazing.
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STUDENT SCIENCE PERFORMANCE

Phenomenon: There are more native grasses in fields using rotational grazing practices than in fields
with traditional grazing.

(Teaching Suggestions: A class with five groups. Each group will explore a different environment around the
school properties and collect five different species of grass from their environment. The students can use
the prairie grass guide to help them recognize Prairie Grasses.)
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1. Students explore the diversity of grasses in multiple environments around the school grounds

2. Students obtain information by researching the differences between traditional grazing and
management intensive (rotational) grazing.

3. Students develop questions to obtain information about the causes of native grasses being
more populous in a rotationally grazed field than in a traditionally grazed field.

4. Students obtain information to construct an explanation for the causes of native grasses being
more populous in a rotationally grazed field than in a traditionally grazed field.

5. Students use the class data chart to record the data on the grasses in each of the three
environments you investigated.

(Teaching Suggestions: We start students with the example of different populations of grasses on school
grounds and then move on to the example of pastures under different management plans (traditional grazing
vs. rotational grazing). Direct students to appendices B1-B5 for readings about land management practices.)
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6. Students analyze data in the class data chart to find patterns in the types of grasses growing in
the environments.

(Teaching Suggestions: Analyzing the data as a whole class activity can be productive. Give the groups
some time to do the analysis and then bring them together in a discussion of the data.)

7. Students construct an explanation supported by evidence for causes of native grasses being
more populous in a rotationally grazed field than in a traditionally grazed field.

Class Discussion- Discussion on the nature of mathematical reasoning.

8. Students use mathematical reasoning to develop a model that shows how genetic variation
and natural selection caused changes in native grasses being more populous in a rotationally
grazed field than in a traditionally grazed field.

Class Discussion:
Questions to initiate Discussion:
Q: How are the environments you selected different from one another?
Q: How does the environment affect the types of grasses you collected?
Q: How does a farmer increase the chances that only the crop he wants grows in a field?
Q: Where do the native grasses come from?
Q: Why do the native grasses return when the farmer stops traditional planting and grazing?

Q: How does the way a farmer grazes the field affect what grows there?

9. Students develop an argument for how the evidence you have collected supports your
group'’s explanation for the causes of intensively grazed fields having more native grasses than
traditionally grazed fields.

Engaging Students Beyond the Classroom

Invite students to look at either their front or back yard. What is growing there now? What if you
wanted to CHANGE what was growing there without directly planting new seeds? What mowing,
watering, or ways of using the yard could you change that would impact what grows there?
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FORMATIVE ASSESSMENT FOR STUDENT LEARNING

Elicit Evidence of Learning
Develop an argument for how the evidence you have collected supports your group’s explanation for causes of
native grasses being more populous in a rotationally grazed field than in a traditionally grazed field.

Evidence of Student Proficiency

Students present an explanation that intensive rotational grazing. The argument is that the evidence that supports this
explanation is from the mathematical model showing that when one population with a trait has the advantage to survive
over another the small percentage difference over time increases the trait in the population. The evidence may also come
from reading and research.

Range of Typical Student Responses
Descriptors of grade-level-appropriate student responses:

 Full understanding - Our explanation is that when an organism with an advantage is better able to survive and
reproduce, its population will increase with respect to other populations in that ecosystem. Natural selection favors
the organisms best adapted to the environment in which they live. We got evidence to support this explanation from
multiple places. The evidence from the reading indicates that rotational grazing puts extra pressure on the existing
grasses which gives the native grasses opportunities to move in and get established. By changing the pressures in the
ecosystem, some organisms are favored (given an advantage) that would otherwise have been outcompeted.

« Partial understanding - We read that some environments are better for some plants than for others. The traditional
fields must be better suited to the planted grasses while the grazed fields must be better for the native grasses.

* Limited understanding - There is something about one field that makes it better for native grasses. Maybe there is
more rain there?

Acting on Evidence of Learning
Description of instruction action and response to support student learning.

Action for students who display partial or limited understanding - guide them to a specific part of the reading that
clarifies the relationship between natural selection and population growth rates extensions of learning for students who
display full understanding - students can utilize appendix B-3 to collect samples along a transect

Science Essentials

EP DCI F dinL
SEP, CLC, DLl Featured in Lesson (Student Performance Expectations From Appendix C, D, E)

Science Practices Use mathematical reasoning as evidence to support the explanation
of phenomena.

Mathematical reasoning

. Develop and use argument for how evidence support explanations of
Argument from evidence

the causes of phenomena

Crosscutting Concepts ) ) )
Use proportional reasoning to support explanations.

Proportion

- Determine the causes of changes that occur slowly over time.
Stability and Change

Disciplinary Core Ideas Environmental factors also affect the expression of traits and hence
affect the probability of occurrences of traits in a population.

Natural Selection

Thus, the variation and distribution of traits observed depend on
Variation of Traits in a Population

both genetic and environmental factors. (HS-LS3-2), (HS-LS3-3)
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APPENDIX A - STUDENT PROMPTS FOR THE LESSON

Phenomenon: Fields that are intensively grazed using frequent rotation have a higher diversity of forage grasses
than traditionally grazed fields.

Group Performance
1. Develop questions to obtain information about the causes of native grasses becoming more frequent when a
field is switched to rotational grazing.

2. Obtain information to construct an explanation for causes of native grasses becoming more frequent when
a field is switched to rotational grazing

3. Construct an explanation supported by evidence for causes of native grasses becoming more frequent
when a field is switched to rotational grazing

Class Discussion- Discussion on the nature of mathematical reasoning to support #4

4. Use mathematical reasoning to develop a model that shows how genetic variation and natural selection
caused changes in the frequency of native grasses in the fields that were managed with rotational grazing.

Individual Performances:

5. Develop an argument for how the evidence you have collected supports your group’s explanation for
causes of native grasses becoming more frequent when a field is switched to rotational grazing

(Teaching Suggestions: Once students complete #1-3, you will likely need to have a quick discussion on the mathematical
reasoning needed before performance #4.)

Appendix B-1 Common Grasses of Nebraska

Appendix B-2 A guide to Rotational Grazing

Appendix B-3 Map for Data Collection

Appendix B-4 Sustainable Grazing

Appendix B-5 Comparison of Rotational Grazing vs. Traditional grazing

Appendix C-1 Group/Class Data Charts
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