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  Science Social Studies 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: 
Stewardship  

  SS5.1.1  

2 Lesson 2:  
Defining 

Ecosystems 

5-LS2-1   SS5.5.2 

3, 4 Lesson 3: 
Exploring a 
Food Web 

5-LS2-1, 5-
ESS3-1 

3-5-ETS1-2 
(DCI, SEP) 

  

5 Lesson 4: 
Meeting Needs 

5-PS3-1, 
5-LS1-1(DCI),  
5-LS2-1, 5-
ESS3-1 

3-5-ETS1-2 
(DCI, SEP) 

  

6,7 Lesson 5: 
Multiple 

Species in an 
Ecosystem 

5-LS2-1(CCC, 
DCI) 

5-ESS3-1,             
3-5-ETS1-2 
(DCI, SEP) 

  

8 Lesson 6: 
Introduction of 

Species 

5-LS2-
1(CCC,DCI), 5-
ESS3-1 
 

3-5-ETS1-2 
(DCI,SEP) 

   

9 Lesson 7: 
Culture and 

Economy 

  SS5.2.2, SS5.3.2  

10 Lesson 8: 
Revisiting 

Stewardship 
Decisions 

  SS5.2.2, SS5.3.2  

11 Lesson 9: Final 
Assessment 

 5-ESS3-1,  
3-5-ETS1-2 
(DCI,SEP) 
 

 SS5.1.1, 
SS5.2.2, SS5.3.2 
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  ELA Math 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: 
Stewardship  

 5.L.6   

2 Lesson 2:  
Defining 

Ecosystems 

5.L.6 5.RI.1   

3, 4 Lesson 3: 
Exploring a 
Food Web 

 5.W.8   

5 Lesson 4: 
Meeting Needs 

 5.W.8 

 

  

6 Lesson 5: 
Multiple 

Species in an 
Ecosystem 

 5.RI.6, 5.W.8 

 

  

7 Lesson 6: 
Introduction of 

Species 

 5.RI.6, 5.RI.9, 
5.W.8, 5.SL.1 

   

8 Lesson 7: 
Culture and 

Economy 

5.L.6     

9 Lesson 8: 
Revisiting 

Stewardship 
Decisions 

    

10 Lesson 9: Final 
Assessment 
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  CVE Health 

Day Lesson Title 
Explicitly 
Taught 

Practiced/ 
Encountered 

Explicitly 
Taught 

Practiced/ 
Encountered 

1 Lesson 1: 
Stewardship  

    

2 Lesson 2:  
Defining 

Ecosystems 

    

3, 4 Lesson 3: 
Exploring a 
Food Web 

    

5 Lesson 4: 
Meeting Needs 

    

6 Lesson 5: 
Multiple 

Species in an 
Ecosystem 

    

7 Lesson 6: 
Introduction of 

Species 

  
 

   

8 Lesson 7: 
Culture and 

Economy 

    

9 Lesson 8: 
Revisiting 

Stewardship 
Decisions 

    

10 Lesson 9: Final 
Assessment 
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Dear Educator, 

            I am honored to introduce you to the Wyoming Stewardship Project. I want you to 
know this unit was written with you and your students in mind. Developing this project has 
been a thoughtful process and multi-year commitment to offer lessons for classrooms 
across the state. 

Wyoming educators, in collaboration with field experts and the Wyoming 
Department of Education, wrote, piloted, and revised the unit you are about to teach in your 
classroom.  We are tremendously grateful for their efforts. These units are not intended to 
be a burden but were created purposefully to be easy-to-use, cross-curricular, and 
comprehensive. Units build on each other throughout the grades. However, they can be 
used independently without loss of integrity. 

Found in the Educator Essentials document is everything needed to be prepared to 
teach this unit. We outline the Higher Order Thinking Skills and how to identify them 
throughout the units. We have compiled a material list of everything you need to complete 
all lessons: worksheets, PowerPoints, and video links are included in individual lessons. 
Additionally, a '101' sheet has been included to give you background information for the 
highlighted industry in Wyoming. 

Our hope for the Wyoming Stewardship Project is to empower students to be our 
critical thinkers and problem solvers of tomorrow. We believe the stewardship definition 
captures the overall intent: As Wyoming citizens, we are stewards entrusted with the 
responsible development, care, and use of our resources to benefit current and future 
generations. 

Thank you again for your effort in the classroom, presenting these lessons to your 
students, and helping advance this pivotal project for our state. Please don't hesitate to 
contact us with questions! 

 

Jessie Dafoe 
Executive Director 

Wyoming Agriculture in the Classroom 
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Teacher Preparation and Required Materials 
The critical work of Higher Order Thinking Skills (HOTS) involves breaking down 
complex material into parts, detecting relationships, combining new and familiar 
information creatively within limits set by the context, and combining and using all 
previous levels in evaluating or making judgments.  Within each lesson you’ll find 
reference to the Higher Order Thinking Skills that are part of the work students will 
be doing using language from Bloom’s Taxonomy: Analysis, Synthesis, Application, 
and Evaluation. 

• Analysis skills are used in areas with this symbol:  

• Synthesis skills are used in areas with this symbol:  

• Application skills are used in areas with this symbol:  

• Evaluation skills are used in areas with this symbol:  
 

The following ideas and content will be important to know for this unit: 
• Assemble and laminate game board, so it can be posted on the wall.  
• Staple all of the Scenarios and Student Recording sheets, so students have 

everything they need in one place. 
• Lesson 3 will require more prep due to the cards and arrows that will need to 

be cut ahead of time.  Be sure to have something to store the pieces. 
• Familiarize yourself when and where points are awarded for the board game 

that is the focal point of this unit. 
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• If possible, talk to your local Weed and Pest Office or Conservation District.  
They might be able to come into the classroom and share their expertise on 
invasive species, or at the very least, provide you with additional background 
information. 

 
The following materials will be needed for this unit: 

• Sticky notes 
• Document camera (optional) 
• Envelopes/plastic bags to hold cut-out cards/arrows 
• Different colored highlighters/colored pencils (one set per student) 
• Chart paper 
• 2 flyswatters 

 
Master Stewards Board Game 
This unit is structured around a giant game board in which students are racing to 
become master stewards.  Students move along the game board by being awarded 
points for learning and applying new science content.  They will have an 
opportunity to do this in each lesson of the unit; they will be presented with a 
scenario in which they will practice making stewardship decisions in order to earn 
points.  
 
The purpose of the game is to engage students through a fun and somewhat 
competitive setting. It is not meant to be a public display of students’ performance 
on the tasks. As such, teachers should use their discretion when awarding points to 
make sure that the system is helping to motivate all students to be active learners 
during the lessons. 
  

OVERVIEW OF THE GAME: 
1.       Students can work in partners or as individuals. 
2.     Each student will create a game piece and place it on start of the class 

game board. 
3.     Throughout the unit, the students will be presented with 4 scenario 

tasks.  The students can be awarded 0-3 points based on their answers. 
Scenario 1 - Drought:  

• 1 pt. For accurately responding to: Does the option that you 
selected change your ecosystem positively? 
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• 1 pt. For accurately responding to: Does the option that you 
selected change your ecosystem negatively? 

• 1 pt. How does it show good stewardship of the agricultural 
resources? 

  
 

Scenario 2 - Weed Infestation: 
• 1 pt. For naming the difficulty of sugarbeets to meet their 

needs.  
• 1 pt. For describing how their solution helps the sugarbeets 

meet their needs. 
• 1 pt. How does it show good stewardship of the agricultural 

resources? 
  

Scenario 3 - Multiple Planting Alfalfa and Grass 
• 1 pt. For explaining a positive or negative change to the 

ecosystem based on the option they chose. 
• 1 pt. For explaining how their choice helps multiple species 

survive in the ecosystem. 
• 1 pt. How does it show good stewardship of the agricultural 

resources? 
• 1 BONUS pt. For any student/groups who suggest the idea of 

using more than one of the techniques. 
  

Scenario 4 - Alfalfa Weevil 
• 1 pt. For summarizing the potential changes the weevil will 

make on an ecosystem. 
• 1 pt. For summarizing the pros and cons of their choice. 
• 1 pt. For explaining how their choice shows good stewardship of 

agriculture resources. 
• 1 BONUS pt. For any student or group who suggested the idea 

of using more than one of the techniques and provided and 
analysis of each. 
 

4.       Students can be awarded up to 10 points for the final assessment. (This 
is intended to support all students in being able to achieve the status of 
master steward by the end of the unit). 

 



Grade 5 – Agriculture – Educator Essentials Vol. 1 www.wyaitc.org 

The content focus of this unit is the development of students’ ability to use science 
ideas to make stewardship decisions.  They will be combining this emerging skill 
with economic and cultural decision-making lenses to practice stewardship of 
Wyoming’s agricultural resources.  The unit begins with students defining 
agricultural ecosystems that exist across the state.  This work will be the foundation 
upon which all other work is anchored.  As students proceed through the unit, 
developing their understanding of food webs, the relationship between species and 
resources, and the impacts of changes of a species within an ecosystem, they will 
continually revisit their defined ecosystem to evaluate how their new learning 
applies to this big idea.  The unit culminates with the addition of the cultural and 
economic lenses for stewardship decision making.  Students will end the unit by 
revisiting each of the decisions they’ve made throughout the lesson and 
reevaluating those decisions based on these new lenses.  Students will ultimately 
apply their understanding of stewardship in a summative assessment that 
introduces a problem scenario. Students will formulate a response based on their 
learning from throughout the unit.  
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AGRICULTURE 101 
 
Wyoming Agriculture Statistics at a glance: 
 

• The value added to Wyoming’s economy by the agricultural sector totaled 
$1.72 billion in 2016.  

• Of that total, animals and animal products accounted for $1.084 billion, crops 
totaled $338 million, and farm-related income totaled $300 million. 

• In 2016, 11,600 farms and ranches used 30.3 million acres to raise 
agricultural products in Wyoming.  

• Farmer and rancher cash receipts totaled $1.39 billion.  
• Cattle and calves ranked as the largest livestock commodity raised in the 

state, followed by miscellaneous livestock (mostly horses and sheep), and 
hogs.  

• Hay was the largest crop raised based on cash receipts, followed by sugar 
beets, and barley. 

 
*Provided by the National Agriculture Statistics Service, Wyoming Annual Bulletin, 
2017  
 
 
Wyoming Agriculture Overview: 
 
Wyoming farms and ranches provide food, fiber, and open space.  Farmers and 
ranchers make daily stewardship decisions for water, soil, rangeland, and the 
agricultural commodities they raise/grow. Agriculturists support communities 
throughout Wyoming, and the culture of hard work and neighboring help is 
noteworthy. Wyoming agriculture is not an easy business but a necessary way of life 
that farmers and ranchers pursue to provide for the nation’s people, open space, 
and wildlife. 
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The story of agriculture in Wyoming started in 1830, when the first five cattle were 
brought to the state. Even then, it took almost another 40 years of cattle moving 
through Wyoming before large herds were brought to stay.  The arrival of the 
railroad in 1867 started off the cattle boom in Wyoming.  Free grass, a country 
hungry for beef, and railroad access for shipping provided the chance for 
businessmen to make money raising cattle.  Raising sheep was also big business, 
and the sheep industry grew along with the cattle ranches.  In fact, by the early 
1900s, there were more sheep in Wyoming than cattle!   
 
About that same time, homesteading acts began allowing settlers to claim pieces of 
land across the West. As the settlers arrived, the large areas of free grazing land 
used by the cattle and sheep men were broken into smaller pieces.  This led to 
conflict between the different groups over the best uses for the land and resources. 
This time in history is now known as “The Range Wars” and includes events and 
people such as the Johnson County War, Tom Horn, and “Cattle Kate.”  The Taylor 
Grazing Act of 1934 changed the way grazing was managed on public lands and 
ended “The Range Wars.” 
 
Many of the early settlers tried raising crops as well as livestock.  Farming in 
Wyoming was a unique challenge for the settlers because of harsh weather 
conditions in our state. The rain water received each year is not enough to support 
most crops, and unless the settler was lucky enough to claim land near a stream or 
river, it was not possible to irrigate.  Challenges in keeping crops watered led to 
building irrigation districts and water storage systems in several areas of the state.  
In areas without access to irrigation, dryland farming allowed farms to thrive. 
 
By the 1920s, new farming equipment and technology encouraged the growth of 
larger farms and ranches and led to fewer small farms and ranches. Many are still 
family owned and operated today. As technology and culture have changed over the 
years, many people have moved into urban areas.  In comparison, there are fewer 
farms and ranches remaining, but agriculture is still alive and well in Wyoming.   
 
Today, dryland farming and irrigation have allowed Wyoming farmers and ranchers 
to raise crops that can thrive in our environment. Wyoming farmers raise hay, oats, 
barley, corn, beans, sugarbeets, and other crops. More than one million head of 
cattle, and over 350,000 sheep graze Wyoming’s grasslands, outnumbering the 
people here.   
 
Wyoming is still one of the few states in the country with agriculture at its core, and 
our farmers and ranchers carefully steward the water, soil, and rangeland to make 
sure they are available for future generations.   
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Lesson One: Complex Considerations 

Grade Level: 5th Grade 

Time: 60 minutes 

Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 

Objectives: Students will: 

• Complete a decision table in order apply the definition of 
a steward. 

• Practice making stewardship decisions. 

Purpose: By the end of the lesson, students will know the 
definition of a steward and will recognize that stewardship 
decisions require the consideration of multiple criteria. 

Required Materials/Resources: 
• Decision Table (one per each partner group and the 

teacher) - (Source 1) 
• Half sheet of notebook paper - (one per student) 

 
Suggested Teacher Preparation: 

• Become familiar with the decision-making table (see 
example table for support) 

 
Standards:  
Social Studies: SS5.1.1 (Explicit) 
 
ELA: 5.L.6 (Practiced/Encountered) 
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Vocabulary: 
• Culture - a way of thinking, behaving, or working that 

exists in a place or organization 
• Steward - an individual who manages areas or resources 
• Stewardship - As Wyoming citizens, we are stewards 

entrusted with the responsible development, care, and 
use of our resources to benefit current and future 
generations. 

 
Instructional Procedure/Steps: 

1. Place students in groups of 2. Say: “We will be spending 
the next two weeks learning about being a steward. 
This is the definition of a steward: an individual who 
manages areas or resources. A person does this by 
looking after or caring for someone or something. 
Turn and talk to your partners, telling them about a 
time that you acted as a steward or saw someone 
acting as a steward.”  As students share examples, listen 
for particularly strong examples and a variety of ideas. 
 

2. As a whole class, share some of the examples that you 
heard, emphasizing what the person did that made 
him/her a good steward. 
   

3. Say: “You are stewards of our school’s playground.  It 
is an important part of our school that we want to 
take care of so that we and other students will be 
able to use it in the future.  Let’s imagine that the 
school has been working very hard to raise money, so 
we can buy new playground equipment.  You are 
going to use a Decision Table to decide which piece of 
equipment would be the best choice.” 
 

4. Pass out the Decision Table to students. Say: “We will 
now brainstorm four different types of playground 
equipment as options.” With the whole class, 
brainstorm and make a list on the board of different 
types of playground equipment that would improve the 

TEACHER NOTE: As 
students work, 
listen for criteria 
that would fit 
under the category 
of economics, like 
the cost or amount 
of money raised.  
Culture category 
examples might 
include: amount of 
fun it is, the 
appropriateness 
for all the 
students, the 
number of 
students that can 
use it at the same 
time, etc. Other 
categories are 
benefits for future 
students and 
environment.  It is 
critical that the 
categories of 
economics and 
culture emerge, 
since these will be 
used in the 
upcoming unit. If 
no students 
present criteria 
that fall within 
these categories, 
be prepared to 
introduce criteria 
that would fit.   
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playground. Once the list is completed, have students 
choose 4 to put on their Decision Tables. Next, partners 
need to decide what criteria should be considered when 
making a decision about the equipment.  Model this for 
students by projecting a copy of the Decision Table then 
complete a think-aloud (describe your thinking) to 
describe the “appropriate for the students at our school” 
criterion. Say: “Our school has kids who are in 
kindergarten who are pretty small, and we have 5th 
graders who are much bigger. There is already 
equipment designed for the smaller kids and some 
for the older kids, so I think it would be important for 
the new equipment to be equipment that all or most 
of the kids at our school could use. That is why the 
‘Appropriate for the students at our school’ criterion 
is listed in the first row of our Decision Table.” 
 

5. Have students work in their partner groups to generate 
more criteria for choosing the playground equipment. 
Teacher may need to model another criteria or two if 
students are struggling. Criteria could include: cost, safety, 
available space for the equipment, etc. See more specific 
examples below: 

• It will fit on our playground. 
• It won’t interfere with other activities or equipment. 
• Many kids can use it at the same time. 
• It is fun. 
• It will last for many years. 
• We will be able to get it installed before the end of 

the school year. 
• We raised enough money to buy it. 
• It doesn’t cost too much to install.  

 

6. Once partner groups have listed their criteria, 
continue to work through the Decision Table. Say: “Now, 
rate each piece of equipment using your criteria. 
Equipment will be given points based on how well it 
meets each criterion. The points are as follows: 0-

In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
evaluation. 
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Does not meet the criterion at all, 1-Meets criterion 
slightly, 2-Meets criterion, 3-Strongly meets 
criterion.” After students assign values for each piece of 
equipment, say: “Add each column up, and write the 
total for each column in the bottom row. Circle the 
piece of equipment that receives the largest total.  
That is the playground equipment you have chosen as 
your final decision.” It doesn’t matter which playground 
equipment students choose; the emphasis of this lesson 
is to make clear that we use a variety of criteria when 
making stewardship decisions. 
 
 

7. Bring the whole class together, and have groups share 
the different criteria they used to complete their Decision 
Table.  As they share their criteria, ask: “What category 
could each criterion fall under and why? 
Environment, culture, current and future generations, 
or economics.”  
 

8. After all groups share, ask: “Are there any groups who 
decided which equipment to purchase based on just 
one criterion?” Students should respond no. 
 

9.  Say: “We came up with many different criteria in 
order to make a good stewardship decision for our 
school.  As we continue this unit, we are going to 
learn more about being good stewards.  We will also 
learn how to utilize some of the criteria categories 
like culture and economics to make decisions about 
the responsible development, care, and use of our 
agricultural resources to benefit current and future 
generations.” 
 

 
 
 
 



 

Grade 5 – Agriculture – Lesson 1 Vol. 1  www.wyaitc.org 

Assessment: Pass out the half sheets of notebook paper. Say: 
“Write a sentence that describes a steward. Your sentence 
must include the following words: decision, care, use, 
multiple.” Collect the sheets when students are finished. When 
reviewing the sentences, look for students to describe their 
responsibility to make decisions about the care and use of 
resources based on multiple criteria.  If students are not able to 
provide sentences that indicate this level of understanding, 
revisit the complex decision making involved in making good 
stewardship decisions before moving on to the next lesson.  
Students are asked to share this sentence at the start of the 
next lesson. 
 
Credits/Sources: 

1. Senn, D., Marzano, R. J., Moore, C., & Sell, P. (2015). 
Engaging in cognitively complex tasks: classroom techniques 
to help students generate & test hypotheses across 
disciplines. West Palm Beach, FL: Learning Sciences. 
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Decision Table
Example

Ways to Get to School

Criteria
0 - Does not meet the criterion at all
1 - Meets criterion slightly
2 - Meets criterion
3 - Strongly meets criterion

School Bus Public 
Transportation Car Bike

Inexpensive 3 2 0 2

Short commute time 1 1 2 0

Safe 2 2 1 1

Allows flexibility 0 1 3 1

Fuel consumption 1 1 0 3

Involves little extra effort 3 2 2 0

TOTAL 10 9 8 7

Grade 5 - Agriculture - Lesson 1 Vol. 1 www.wyaitc.org
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Decision Table

New Playground Equipment

Criteria
0 - Does not meet the criterion at all
1 - Meets criterion slightly
2 - Meets criterion
3 - Strongly meets criterion

Swings Seesaw Slide Merry-go-
round

Appropriate for the 
students at our school

TOTAL

Grade 5 - Agriculture - Lesson 1 Vol. 1 www.wyaitc.org
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Lesson Two: Ecosystems 101 
 
Grade Level: 5th Grade 
 
Time: 45 minutes 
Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 
 
Objectives: Students identify the visible and invisible 
components of an ecosystem and define ecosystem. 
 
Purpose: Students will apply the definition of stewardship in 
order to identify and understand the importance of considering 
both visible and invisible aspects of an ecosystem. 
 
Required Materials/Resources: 

• Large Class Agricultural Stewardship Game Board (6 
sheets should be taped together or attached to poster 
board in the correct order.  Each game space should be 
large enough to hold a sticky note for each student/pair 
playing) OR Individual Agricultural Stewardship Game 
Boards (one per student or pair) 

• Sticky notes (One per student or pair. These will be the 
students’ game pieces. Teacher may choose to use 
something other than sticky notes for game pieces.) 

• Document camera (optional) 
• Blank sheets of lined paper (one per student) 
• Ag Ecosystem graphic (one per student) 
• Agricultural Ecosystems in Wyoming text with maps 

(Sources 1, 2) 
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Suggested Teacher Preparation: 
• If you have not already done so, familiarize yourself with 

the instructions for the Master Stewards Board Game in 
the Educator Essentials. 

• Decide whether you will have students play individually or 
as pairs. 

• Choose whether you will use the Class Agricultural 
Stewardship Game Board or Individual Agricultural 
Stewardship Game Boards. Prepare the chosen game 
board(s) as directed. 

• If using the Class Agricultural Stewardship Game Board, 
post/place it in the classroom where it can be visible 
throughout the unit. 

 

Standards: 
Science: 5-LS2-1 (Explicit) 
Social Studies: SS5.5.2 (Practiced/Encountered) 
ELA: 5. L.6 (Explicit), 5.RI.1 (Practiced/Encountered) 
 
Vocabulary: 

 
• Dryland farming - growing crops with naturally occurring 

moisture, not using irrigation 
• Ecosystem - everything that exists in a particular 

environment; an ecosystem includes living things, such as 
plants and animals, and things that are not living, such as 
sunlight and water 

• Forage - vegetation that is used primarily for grazing by 
livestock or wildlife 

• Irrigated farming - process of raising crops with water in 
addition to natural precipitation 

• Model - a simplified representation of a system that can 
explain and help make predictions regarding a 
phenomenon 

• Organism - an individual animal, plant, or single-celled 
life form 

• Pasture- fenced-in area of grazing land 
• System - a group of individual parts and/or processes 

that function together  
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Instructional Procedure/Steps: 

1. Introduce the Agriculture Stewardship Game. Show 
students the game board. Say: “In Lesson 1, we learned 
what a steward is. For the remainder of this unit, you 
will be working your way to becoming a master 
steward. You will earn points by completing tasks 
throughout the unit.” Give each student or team a sticky 
note and provide students 3 minutes to decorate it to 
represent them. Say: “These sticky notes will be your 
game pieces. When you are finished decorating your 
sticky note, please place it at the start of the game 
board.”  
 

2. Say: “Share with a neighbor what you remember from 
yesterday’s lesson.” Students should emphasize the 
definition of a steward and the complexity of making 
stewardship decisions. Have students share the sentences 
they wrote from the previous lesson describing 
stewardship using the words decision, care, use, and 
multiple. You may choose to hand out all the sentences 
from Lesson 1 or keep a few as examples to share and 
review as a class. Award a game point to any students 
who can successfully recap the main points of the lesson. 
(It is helpful to keep track of points in case the sticky 
notes fall off, or students forget to move their piece.) 
 

3. Say: “Starting today, we will be doing some activities 
to teach us about scientific ideas that can help us 
make agricultural stewardship decisions.”  
 

4. Write the word “system” on the board, or display using a 
document camera. Say: “System is a word that can 
have multiple meanings. For example, I might say 
that I have a system for sorting your papers after I 
grade them. I could also switch back and forth 
between using the metric system of measurement 
and the U.S. Customary system of measurement. For 

TEACHER NOTE: 
The use of a 
riparian 
community and a 
digestive system 
will only work in 
this setting if your 
students have 
some basic 
background 
knowledge of 
these two systems.  
If they do not, use 
different systems 
for practice.  If you 
replace these two 
systems with those 
of your own, be 
conscientious of 
not using only 
mechanical 
systems. An 
elementary school 
could be a 
possible non-
mechanical 
system. A forest or 
prairie would also 
work and would 
be examples for 
the next part of 
the lesson. 
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today’s work, we’ll be using the definition of system 
that means a group of individual parts and/or 
processes that function together.” Write that definition 
after the word, so it is visible on the board/document 
camera. Underneath the word system, write “pencil 
sharpener.” Say: “Turn to a partner and tell them how 
a manual (hand crank) pencil sharpener is a system.”  
If students struggle with this initial prompt, rephrase it by 
asking: “What parts of the pencil sharpener work 
together to make it one functional object?” As you 
listen to students’ responses, make sure they are naming 
parts of the pencil sharpener and the processes that 
allow it to function. When students are finished 
discussing, write the words “riparian community” 
underneath “pencil sharpener.” Say: “With your 
neighbor, explain how a riparian community is a 
system.” Again, after students are finished, add the 
words “digestive system” to the list, and have students 
discuss how it is a system, as well.   
 

5. Add the prefix eco- to the beginning of system and ask 
students to read aloud the new word that has been 
formed: “ecosystem.” Say: “The prefix eco- means the 
relations of organisms to one another and to their 
environment. If students are unfamiliar with the term 
organism, share that definition with them at this point. 
Therefore, an ecosystem is everything that exists in a 
particular environment. An ecosystem includes living 
things, such as plants and animals, and things in the 
environment that are not living, such as sunlight and 
water. Of the three systems on our list, which one 
would be considered an ecosystem?”  The riparian 
community.  
 

6. Pass out the Ag Ecosystem graphics.  Say: “Look at the 
picture and identify what exists in the environment. 
Record your thinking as a list in the graphic 
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organizer.” 

 

7. When students finish making their lists, ask: 
“What parts of the ecosystem might not be visible in 
the picture?”  

• Start with living things. Ask: “What animals are 
likely to be found in this ecosystem that are 
not necessarily depicted here?” Animals could 
include deer, mice, rabbits, insects, 
microorganisms, etc. 

• Ask: “What about plants?” Examples might 
include weeds, flowers, grasses, etc.  
• Ask: “What could be some physical 

attributes of the ecosystem?” Examples 
could include air, water, sunlight, soil, rocks, 
hills, ponds, etc. 

• The students’ lists should focus on things that 
either affect or are affected by other components 
of the ecosystem. They should not include anything 
that might happen to be found in the setting. The 
emphasis isn’t on proximity; it’s on interactions.  

 
8. Ask: “Are there other parts anyone would like to add 

now that we have thought about different categories 
of components in an ecosystem?” Allow students to 
share then say: “Please add these components to the 
ecosystem graphic.” 

 
9. Collect students’ lists and graphics, and say: “You will 

now receive game points based on your completion 
and accuracy of the plant and animal categories.” 
Award 1 point for each completed category. Keep these 
as students will need them again in Lesson four. 

 
 
 
 

  In 
this task, students 
will be engaged in 
the higher order 
thinking skill of 
analysis and 
synthesis by 
inferring what is in 
the ecosystem that 
is not seen. 
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10.  Say: “For the last part of this lesson, we're going to 

examine some of the types of agricultural ecosystems 
in Wyoming.” Display for students or pass out the 
Agricultural Ecosystems in Wyoming text. Introduce each 
one by reading the brief description and showing the 
map detailing the amount of production for each type of 
ecosystem in Wyoming’s counties. Ask: “What 
conclusions can we make about Wyoming’s 
agricultural ecosystems?” Students should note that while 
the majority of Wyoming is suitable for rangeland and 
growing hay, only certain areas of the state are able to 
produce large amounts of other crops. 

 
Assessment: See step 9. 
 
Credits/Sources: 

1. University of Wyoming, Department of Plant Science, Dr. 
Andrew Kniss. 

2. US Department of Agriculture. (2016). Wyoming 
Agricultural Statistics. Retrieved August 26, 2017, from 
https://www.nass.usda.gov/Statistics_by_State/Wyoming/
Publications/Annual_Statistical_Bulletin/WY_2016_Bulletin
.pdf 

https://www.nass.usda.gov/Statistics_by_State/Wyoming/Publications/Annual_Statistical_Bulletin/WY_2016_Bulletin.pdf
https://www.nass.usda.gov/Statistics_by_State/Wyoming/Publications/Annual_Statistical_Bulletin/WY_2016_Bulletin.pdf
https://www.nass.usda.gov/Statistics_by_State/Wyoming/Publications/Annual_Statistical_Bulletin/WY_2016_Bulletin.pdf
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D
ryland Crop 
Production

This ecosystem
 

includes any place 
w

here there is not 
irrigation because it is 
not close enough to a 
w

ater source. W
heat is 

farm
ed in these areas. 

The farm
ing happens 

in strips.  Every 
other year, the strips 
alternate, and the 
sections not grow

ing 
crops are left fallow

. 
The crop is reliant 
on precipitation for 
m

oisture. This type of 
ecosystem

 is com
m

on 
in southeastern 
W

yom
ing.

A
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Forage/Pasture 
based Crop 
Production

The highest density of 
this ecosystem

 is found 
w

here there is irrigation, 
but they can be found 
everyw

here. Pastures are 
areas of land m

anaged 
for grass or other forage 
production. There m

ay 
be anim

als grazing in 
pasture lands. These 
ecosystem

s are also 
often m

anaged for 
m

ultiple uses. 
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Lesson Three: Food Web Frenzy 

Grade Level: 5th Grade 

Time: 2 Days: Day 1 - 45 minutes; Day 2 - 30 minutes (If you 
have a 75-minute block of time, it would be better to do all the 
lesson in one day.) 

Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 

Objectives: Students will: 

• Learn about food webs and how to model them.  
• Create a model of a food web.  
• Use their knowledge of food web interactions to make a 

stewardship decision for a drought scenario. 

Purpose: Students learn that, when one part of a food web 
changes, it impacts other parts of the web. Students learn that 
stewardship decisions impact the different components of food 
webs in different ways. 

Required Materials/Resources: 
• Picture-based Food Web (one to display) 
• Hay Meadow Ecosystem Cards (one set per pair) 
• Envelopes/plastic bags (one per group to hold the 

Ecosystem cards) 
• Using the Scenarios document (one for the teacher) 
• Scenario 1 card (one per student) - (Source 1) 
• Student Recording Sheet - Scenario 1 (one copy per 

student). You may want to copy all 4 recording sheets and 
make a book instead of having individual sheets. 

 
 
 

TEACHER NOTE: 
Required 
resources will be 
used again in 
Lesson 4. 
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Suggested Teacher Preparation: 
• Review the Using the Scenarios document to familiarize 

yourself with the protocol for facilitating the work with 
scenarios throughout the unit. 

• Prepare Hay Meadow Ecosystem Cards and arrows for 
each group. 
 

Standards:  
Science: 5-LS2-1, 5-ESS3-1 (Explicit), 3-5-ETS1-2 (DCI, SEP) - 
(Practiced/Encountered) 
 
ELA: 5.W.8 (Practiced/Encountered) 
 

Vocabulary: 
• Consumer - those organisms within an environment that 

are nutritionally dependent upon other organisms or 
their products 

• Decomposer - organism that breaks down dead organic 
material 

• Drought -  a period of below average precipitation 
resulting in shortages of water supply and/or soil 
moisture and could result in shortage of grass/forage 

• Food chain - what-eats-what in an ecological community, 
typically a graphic representation 

• Food web - the natural interconnection of food chains 
and generally a graphical representation (usually an 
image) of what-eats-what in an ecological community  

• Model - a simplified representation of a system that can 
explain and help make predictions regarding a 
phenomenon 

• Producer - organism on the food chain that can produce 
its own energy and nutrients 

 
Instructional Procedure/Steps: 

Day 1: Overview of food webs 
 

1. Begin by reviewing definitions of system and ecosystem 
from previous lesson.  
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2.  Say: “Today, we will be looking at another 
science concept that will help inform our stewardship 
decisions. We will be discussing food webs.  Our food 
webs will be webs of an agricultural ecosystem. What 
do you know about food webs?” Have students share 
and provide some examples. Discuss how a food web is a 
type of system. Be sure students understand the 
difference between a food web and a food chain. Show 
students the picture-based Food Web pointing out that it 
is not an agricultural ecosystem but can serve to help the 
class better understand how food webs work. It’s not 
necessary to spend lots of time examining the example, 
but it is beneficial to make sure students understand the 
gist of the model before moving on.  
 

3. Next, students will create a model of an agricultural food 
web. If students have not had much experience with 
modeling prior to this lesson, explain that a model is a 
simplified representation of a system that can explain 
and help make predictions regarding a phenomenon. 
Refer again to the example Food Web model. Put 
students into pairs and pass out the Hay Meadow 
Ecosystem Cards and arrows. Say: “Today, we’re going 
create a model to help us visualize food webs. A 
model helps scientists and engineers to quickly 
represent ideas.” 
 

4. In pairs, have students build a food web using 
components from the ecosystem (food web cards and 
arrows) that they have been given. Say: “This is the 
criteria for your food webs:  

• The food webs should include arrows to 
show the directionality of the relationships. 
In a food web, the arrow should go from food 
source to consumer. 

• The food webs should show connections 
between multiple organisms.” 
 

 
 
 
 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
application. 

TEACHER NOTE: It 
is a disciplinary 
convention that 
the arrows point 
from the food 
source to the 
consumer. 
Therefore, it is 
important to 
attend to this, so 
students develop 
an understanding 
of this convention.   
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5. When pairs have finished their models, have them 
discuss/identify which organisms are producers, 
consumers, decomposers, herbivores, carnivores, and 
omnivores. Award a game point to any students who 
were actively engaged in creating their web and 
participated in the discussion in a thoughtful manner.  
 

6. Say: “We made a food web of an agricultural 
ecosystem. Now, we’re going to look back at the 
example food web from the beginning of the lesson. 
Remember the elements in the first web will be 
different than the ones we included in our hay 
meadow model.”  Draw students’ attention to the 
picture-based food web. Say: “We are going to study 
how changes in one part of the food web impact 
other parts of the web.” Circle the meadowlark on the 
web, and say: “This season, there has been a sickness 
that has been killing large numbers of the 
meadowlark. They’ve been nearly wiped out from this 
particular area. Our model will help us make some 
predictions about what the effects of that will be. 
Let’s think about the impacts on the food web of the 
meadowlark disappearing.” Have students share some 
of the likely effects.  Draw their attention to the 
directionality of the arrows and how that can help in the 
process of making predictions. Responses should include 
the following: an increase in the grasshopper population, less 
grain being eaten, and a loss of a major diet source for the 
fox.   
 

7. Students will practice using the model as a way to predict 
or conceptualize effects by a student removing one card 
from their hay meadow food web. Their partner will then 
need to explain the effects on the food web if that 
component was threatened or removed from the system. 
 

8. As an assessment/check for understanding, listen to each 
pair as they are working on step 7, and check for accurate 
mapping of the effects of a given component on the 
larger food web. Ensure that all of the students are 
approximating appropriate cause/effect relationships 
among the components of the web.  If students are 
struggling to identify those relationships, provide 
scaffolding before moving onto part two. Award a point to 
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all students/pairs who are successfully naming effects on 
the food web. Each student can earn one point. 

 
Day 2: Stewardship Scenario 1 - Drought 

1.  Say: “Now, we will be moving on to a problem-
solving scenario involving a food web. This will be the 
first of your challenge scenarios where you will be 
applying your science knowledge and your problem-
solving skills in order to earn points to move forward 
on the Master Stewards Board Game.” Follow the Using 
the Scenarios document to facilitate this work.  This 
protocol should be used for each of the 4 scenarios 
students will explore. 
 

2. After students finish completing their Scenario 1 
recording sheets, review the sheets, and award 
students/pairs points based on the criteria below. Allow 
students to move their game piece at the end of the 
lesson. 
 
Scenario 1 - Drought:  

• 1 point - Student accurately responds to: How 
does your choice change the ecosystem 
described in the scenario positively? 

• 1 point - Student accurately responds to: How 
does your choice change the ecosystem 
described in the scenario negatively? 

• 1 point - Student accurately responds to: How 
does it show good stewardship of the 
agricultural resources? 

 
Assessment: See Day 1: Step 8 and Day 2: Step 2. 
 
Credits/Sources: 
 

1. University of Wyoming, Department of Plant Science, Dr. 
Andrew Kniss.  

 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
evaluation by 
solving, judging, 
and 
recommending 
outcomes of 
agriculture- 
related scenarios. 
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Hay Meadow Ecosystem Cards
Mule Deer Hawk

photo courtesy of Wyoming Game and Fish photo courtesy of Wyoming Game and Fish

Mountain Lion

Coyote Fox

Cattle

photo courtesy of Wyoming Game and Fish photo by Liz Lauck

shutterstockNational Park Service
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Hay Meadow Ecosystem Cards
Jack Rabbit Mouse

shutterstock dreamstime.com © Rudmer Zwerver

National Park Service

Grasshopper

photo by Stephanie Russell

Sandhill Crane

Smooth Brome 

photo by Stephanie Russell

Alfalfa

photo by Stephanie Russell
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Hay Meadow Ecosystem Cards

Perennial Ryegrass

photo by Stephanie Russell

Bacteria

Earthworm

photo by Stephanie Russell

photo by Stephanie Russell
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Hay Meadow Ecosystem Cards
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Hay Meadow Ecosystem Cards

Grade 5 - Agriculture - Lesson 3 Vol. 1 www.wyaitc.org



Grade 5 - Agriculture - Lesson 3 Vol. 1 www.wyaitc.org



© 2017 Wyoming Agriculture in the Classroom Materials

Using the Scenarios
The purpose of the scenarios is to give all students a chance to work on practicing the 
knowledge and skills that they developed throughout the lesson and to apply these through 
a stewardship lens. It will be helpful to use the same protocol for introducing and engaging 
students with the scenarios in each lesson.  The predictability of using the repeated structure 
will maximize the time that students have to work with the context of the problem instead of 
focusing on trying to understanding the task.

STEP 1: Distribute copies of the scenario card to all students along with a copy of the 
decision making journal for each student. 

STEP 2: The teacher should remind students of the class expectations for working 
collaboratively with a partner.

STEP 3: Students read the scenario silently. (If necessary, the teacher may re-read the 
scenario aloud.)

STEP 4: The teacher should ask students to put the problem(s) embedded in the scenario 
into their own words: “What is happening in the scenario?” This fourth step is important 
to ensuring that the students are not being precluded from engaging in the work because 
they are unable to productively decode and comprehend the text or because they lack the 
background knowledge to understand the scenario.

STEP 5: When the students have reached a shared understanding of the scenario, the 
teacher asks, “Are there any questions or clarifications you have regarding the 
scenario?” At this point in the exercise, students may be inclined to discuss potential 
solutions for the scenario.  It is important that this step is used exclusively to clarify any 
information from the scenario.

STEP 6: Give partner groups 3-5 minutes to brainstorm solutions to the scenario.

STEP 7: The teacher should then read aloud the possible solutions, and ask if the students 
have any questions.   

STEP 8: The teacher should read aloud the first instruction on the recording sheet in which 
students are asked to record the components of ecosystem that is being described in the 
scenario.  Students should create lists of ecosystem elements similar to the way they filled 
in the graphic elements in the previous lesson. Give time for students to complete this task 
before reading the remaining questions from the sheet aloud to students, being sure to 
emphasize the elements of the response sheet that are different from the other scenario 
response sheets.

STEP 9: Students should get to work.

Grade 5 - Agriculture - Lesson 3 Vol. 1 www.wyaitc.org



Grade 5 - Agriculture - Lesson 3 Vol. 1 www.wyaitc.org



© 2017 Wyoming Agriculture in the Classroom Materials

Scenario 1: Drought

Climate Summary
Wyoming is a state that often experiences drought conditions. Although the last several years 
the drought has been moderate, this year it has been more extreme. June was hot and dry. 
The majority of areas in the state have had above-average temperatures and below-average 
precipitation. So far, July has been hot with most areas receiving a little bit of precipitation, 
but rainfall amounts are still quite a bit below average. There have been a few showers and 
storms, but overall amounts of precipitation have been low. The level of water in reservoirs in 
the state is slightly lower than average. The outlook for the rest of July indicates a high chance 
of above-average temperatures and below-average precipitation. The outlook for August is 
the same.

Summary of Impacts
Drought impacts continue to be reported by farmers and ranchers. Many impacts are related 
to crop failures. Other substantial impacts include livestock deaths due to poor water quality 
and feed shortages and poor growth in pastures and hay lands. Also, reports now indicate 
that wildlife, such as pheasants and elk, are beginning to suffer due to the drought condi-
tions.

A Wyoming ranch family is trying to decide how to prepare for the likelihood that the drought 
will continue. They know their animals will have a hard time finding food without their help.

Scenario 1: Options

◊ Expand	your	land. - This will allow the family to keep all of their animals
because it will increase the amount of land available for grazing.

◊ Buy	additional	feed. - Buying bales of hay, alfalfa, etc. helps to supplement
the livestock’s diet, making them less dependent on grazing.

◊ Sell	off	part	of	your	stock. - This will result in having fewer animals to feed
and care for.

Grade 5 - Agriculture - Lesson 3 Vol. 1 www.wyaitc.org



© 2017 Wyoming Agriculture in the Classroom Materials

Student Recording Sheet
Scenario 1

Place the components of the ecosystem described in the scenario on the graphic.

What is the problem in this scenario?

What impact does it have on the food web?

Which potential solution are you selecting?

How does your choice change the ecosystem described in the scenario (positive and nega-
tive)?

How does it repair the food web?

How does it show good stewardship of the agricultural resources?

Physical AttributesPlants

HumansAnimals
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Lesson Four: Survival of the Fittest 
 

Grade Level: 5th Grade 

Time: 60 minutes 
 
Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 

Objectives: Students will: 
• Use previous models to make sense of the needs of 

animals. 
• Use a variety of resources to begin to explore plant 

needs.  
• Watch a video explanation of photosynthesis to 

understand that animals get energy from the sun through 
plants. 

 
Purpose: Students understand that organisms can survive only 
in environments in which their particular needs are met.  
Students understand that the needs of plants and animals are 
different but interdependent.   

 
Required Materials/Resources: 

• Example Food Web from Lesson 3 (one for the teacher to 
display and one per student) 

• Sets of highlighters or colored pencils with a different 
color for each food web interaction that was mapped in 
Lesson 3 (one set per student) 

• Student Recording Sheet from Lesson 3 (one per student; 
students should have their own copies)  

• Chart paper (optional) 
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• Video: https://www.youtube.com/watch?v=Lk0grxwZqWk 
NOVA Photosynthesis Science Video PBS Learning Media 
(Source 1) Video length: 2 minutes 25 seconds 

• Paper for quick write (one piece per student) 
• Check for understanding (one per student) 
• Scenario 2 card (one per student) - (Sources 2, 4) 
• Student Recording Sheet - Scenario 2 (one copy per 

student) 
• Ag Ecosystem Graphic from Lesson 2 (one per student 

and the teacher copy. Students should have their own 
copies on which they recorded the components of the 
ecosystem.) 

• Ecosystem game (optional) - (Source 3) 
http://www.ecosystemforkids.com/games/5th-
grade/ecosystems/activity.html 

 
Suggested Teacher Preparation: 

• Prepare the T-chart for step 4 either on chart paper or on 
the board. 

• Review lesson and decide if you have time for students to 
play the optional ecosystem game. (See step 14) 

• Have papers from previous lessons ready to pass back to 
students. 

 
Standards:  
Science: 5-PS3-1, 5-LS1-1 (DCI), 5-LS2-1, 5-ESS3-1 (Explicit), 3-5-
ETS1-2 (DCI, SEP) - (Practiced/Encountered) 

ELA: 5.W.8 (Practiced/Encountered)  
 
Vocabulary:  

• Herbicide - a substance that is toxic to plants and is used 
to destroy unwanted vegetation 

• Photosynthesis - a natural chemical-process by which 
chlorophyll (magnesium-containing pigment in green 
plants, blue-green algae, phytoplankton, and green and 
purple bacteria) uses sunlight (radiation) energy to 
convert (synthesize) water and atmospheric carbon 
dioxide into life sustaining organic compounds, such as 
glucose; responsible for almost all the oxygen in the 
atmosphere, photosynthesis is the basis of all life on 
earth 

 
 

https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
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Instructional Procedure/Steps: 
 

1. Say: “What do you need in order to survive?” Use this 
question as an opportunity to delineate between needs and 
wants. Let students respond. Ask: “What do animals 
need in order to survive?” Water, shelter, space, air, and 
food. As students discuss food, ask: “Do all animals eat 
the same types of food?” Bring forward the idea that 
some animals eat plants (herbivores), some animals eat 
other animals (carnivores), and some animals eat a 
combination of plants and animals (omnivores).  
 

2. Next, students will work to connect the idea of “needs in 
order to survive” to the concept of food webs from 
Lesson 3.  Display the example food web from Lesson 3 
and use a highlighter to trace the arrows in the web to 
identify the source or “starting point.”  Have students 
repeat this mapping process using their own copy of the 
example food web from Lesson 3. Students should use a 
different color highlighter/colored pencil to follow each 
arrow chain. 
 

3.  Once students have completed the mapping 
process, have them spend one minute silently studying 
their food webs to make note of what they notice about 
the source of each colored chain.  After they’ve had an 
opportunity to study their food webs, ask the following 
questions to the class: 

• “What do you notice about the source of each 
colored chain on your web?” It starts at a plant.  

• “What could we say about what animals need 
to survive based on our food webs?”  Animals 
need plants, even if they don’t eat plants. 

• “What could we say about what plants need to 
survive based on the food web?” Not sure, it 
doesn’t show. Say: “Food webs provide 
information about how some animals’ needs 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
analysis. 
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are met, but the model does not provide 
information about how plants’ needs are met. It 
also does not show if or how plants need 
animals in order to meet their resource needs.”  
  

4. Create a T-chart on either chart paper or on the board 
with one column labeled “Animal Needs” and the other 
labeled “Plant Needs.” Fill in the “Animal Needs” 
column. Place on the chart “Animals need plants to 
survive.”  You will also want to record the other needs 
that animals have: water, habitat, air, and to 
reproduce. 
 

5. Say: “We will now watch a short video that will show 
us what plants need to survive. Listen carefully to 
identify what plants need to survive.” Show the 
Photosynthesis video. 
https://www.youtube.com/watch?v=Lk0grxwZqWk 
 

6. Now have students fill in the “Plant Needs” column. 
Have students share the needs they identified based on 
the video: sunlight, water, soil or other nutrient source, CO2. 
The idea that plants need to reproduce is not in the video, 
so if students don’t suggest it, you will need to introduce 
the idea during this discussion. Say: “Like animals, all 
species need to be able to reproduce, otherwise, the 
species would die off.” Record these needs on the class 
T-chart.   

7. Pass out paper for the quick write. Say: “I want you to 
use our T-chart and your knowledge to compare and 
contrast the needs of plants and animals by thinking 
about their needs and how they meet them. You will 
have 5 minutes do a quick write that answers the 
following questions: 

• Are there any needs that plants and animals 
have in common?   

• Which needs are different?   

TEACHER NOTE: 
The T-Chart will 
serve as a visible 
record of some of 
the key ideas that 
students will need 
to take away from 
the lesson and 
apply to the 
scenario.  It is 
critical that you 
take time to 
anticipate what 
information 
students will 
provide regarding 
animal and plant 
needs, and how 
you will record 
that information 
on the chart, so it 
will be 
understandable 
and usable for 
students moving 
forward. 

https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
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• Are there any needs that plants help to meet 
for animals?   

• Are there any needs that animals help to 
meet for plants?   

Give students five minutes to work independently to 
complete the quick write.   

8. Once students have completed the quick write, have 
them share their responses with an elbow partner. Make 
sure students take time to reconcile any differences in 
their responses to questions.   

9. Bring the whole class together, and ask: “Did any 
partners encounter problems or issues as you 
discussed the questions?” If there are questions or 
disagreements among students, take time to address 
these. Ensure that all of the students have a shared 
understanding of the basic needs of plants and animals 
and how these are similar and different.   

10.   As a check for understanding, ask the whole class: 
“Do you think that animals are as important to plants 
as plants are to animals?  Why?”  As thinking is being 
shared, support students in concluding that plants need 
animals and animals need plants, but the needs that are 
met in each of these relationships are different. Pass out 
the check for understanding for students to complete. 
When students are finished, collect them. Review these 
before moving on to Lesson 5. It will be important that 
students understand the relationship between plants and 
animals before moving on to the idea that multiple 
species can live in the same space if their needs are met. 
Students might also add two arrows between the 
graphics to demonstrate the interdependence between 
plants and animals. 

11. Pass out Scenario 2 and the Student Recording Sheet. 
Follow the same protocol as in the previous lesson. Use 
students’ scenario responses to assign game points. 

TEACHER NOTE: 
The additional 
work with the Ag 
Ecosystem graphic 
will move students 
closer to 
understanding the 
Cross-Cutting 
Concept named in 
5-ESS3-1. “A 
system can be 
defined in terms of 
its components 
and their 
interactions.” 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
analysis by 
organizing their 
ideas about the 
relationship 
between plants 
and animals. 
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Scenario 2 - Weed Infestation: 

• 1 point - Student accurately responds to: What 
is the problem in this scenario?  

• 1 point - Student accurately responds to: How 
does it (student choice) support the plant in 
meeting its needs? 

• 1 point - Student accurately responds to: How 
does it show good stewardship of the 
agricultural resources?  
 

12. After students have completed the scenario, pass out the 
Ag Ecosystem graphic from Lesson 2. Say: “On your Ag 
Ecosystem graphic, draw arrows between the 
components of the ecosystem to identify which 
components are interrelated in that system.”  Students 
should draw ONE arrow pointing from the sun to plants and 
ONE arrow pointing from the plants to the animals. Students 
will also need to add a decomposer to the model, if they 
haven’t already, in order to connect the animal back to the 
plant. They should draw ONE arrow from the animal to the 
decomposer and ONE arrow from the decomposer to the 
plant. They should examine the relationship between each of 
the components and note what the interaction is. 
 

13.  Conclude the lesson by asking: “What do you think is 
the source of ALL of the energy in this ecosystem?”  
Allow students to share their thinking.  It is likely that one 
or more students will recognize that the sun is unique in 
the graphic.  When students share this observation, draw 
the students’ attention to the unique relationship 
between the sun and plants. It is one direction sun → 
plants. Say: “The sun is the source of all energy in this 
ecosystem.  Do you think it is the source of all energy 
in any ecosystem we could create?” If students are not 
yet convinced that it IS the source of all energy, offer bonus 
game points for any team who (on their own time) can find 
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an ecosystem in which the sun is NOT the source of all 
energy.  

 
14. If time allows, have students play the game: 

http://www.ecosystemforkids.com/games/5th-
grade/ecosystems/activity.html. One option would be to 
allow students to play the game while the teacher scores 
their response sheets. That way students can see how 
many points they’ve earned during the lesson. The game 
can also be played during future lessons as a review. 

 
Assessment: See steps 10 and 11. 
 
Credits/Sources: 

1. ECScie. (2017). Nova: Photosynthesis Science Video PBS 
Learning Media. Retrieved June 11, 2020 from 
https://www.youtube.com/watch?v=Lk0grxwZqWk 

2. University of Wyoming, Department of Plant Science, Dr. 
Andrew Kniss.  

3. Mphoweh,Jude.ecosystemforkids.com. (2017). Ecosystem 
interactive game for 5th grade. Retrieved August 23, 2017 
from http://www.ecosystemforkids.com/games/5th-
grade/ecosystems/activity.html  

4. Dr. Andrew Kniss. Control Freaks. (2015, December 15). The 
role of reflected light quality in crop-weed interactions. 
Retrieved August 24, 2017, from 
https://plantoutofplace.com/category/weedcontrolfreaks/pa
ge/2/ 
 

 
 
 

http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
https://wyoming.pbslearningmedia.org/resource/tdc02.sci.life.stru.photosynth/photosynthesis/
http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
http://www.ecosystemforkids.com/games/5th-grade/ecosystems/activity.html
http://weedcontrolfreaks.com/2015/12/the-role-of-reflected-light-quality-in-crop-weed-interactions/
http://weedcontrolfreaks.com/2015/12/the-role-of-reflected-light-quality-in-crop-weed-interactions/
https://plantoutofplace.com/category/weedcontrolfreaks/page/2/
https://plantoutofplace.com/category/weedcontrolfreaks/page/2/
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Check for Understanding

Animals

Animals need plants for survival because: __________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Plants need animals for survival because: __________________________________________

_____________________________________________________________________________

_____________________________________________________________________________
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Scenario 2: Weed Infestation
Summary

A sugarbeet farm near Powell is working to control an infestation of lambsquarters, a fast-
growing weed. Sugarbeets are plants whose roots contain a high concentration of sugar. 
When weeds and crops are both growing in the same space, it can be problematic for the 
crops because they are competing for resources. In particular, the plants may be competing 
for light. Sugarbeets are a plant that doesn’t grow very tall, so if there is lambsquarters near 
it, the sugarbeets’ light quantity and quality might be compromised. 

Summary of Impacts

Sugarbeets growing near weeds produce significantly fewer leaves. Plants surrounded by 
weeds produced about two-thirds less leaf area than sugarbeets surrounded by soil. Because 
of the limited leaf area, those plants are less able to convert light energy into carbohydrates 
through photosynthesis. This results in roots that are significantly (70%) smaller than beets 
grown without weeds nearby. Since the root is the part of the plant that is harvested, it 
means that the lambsquarter is significantly reducing the farmer’s yield. 

Scenario 2: Options

Farmers: 
◊ Apply	a	herbicide	to	the	weeds	to	kill	them. - The herbicide has been 

carefully chosen to target the lambsquarter.  Pre-emergent herbicides are 
sprayed early in the life cycle of the plant to prevent germinating seeds from 
becoming established. Post-emergent herbicides are applied to kill the weeds 
after the seedlings have emerged but before they become large enough to 
shade the crop.

◊ Pull	the	weeds	by	hand. - Lambsquarter has a short taproot, so it pulls up 
easily when it is small. The goal is to remove the weed before it can shade the 
sugarbeet crop or produce seeds.

◊ Till	the field	to	uproot	the	lambsquarters. - Tilling is the process of turning 
over and stirring up the soil. As the soil is disturbed, the lambsquarter’s roots 
will be cut or pulled out of the soil. Tillage for weed control is done by pulling 
a heavy piece of field equipment with a large tractor. This will get rid of most 
of the lambsquarters but may increase the chance of erosion since small soil 
particles are more likely to blow with the wind or be moved with water.

Grade 5 - Agriculture - Lesson 4 Vol. 1 www.wyaitc.org
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Student Recording Sheet
Scenario 2

Place the components of the ecosystem described in the scenario on the graphic.

What is the problem in this scenario?

What impact does it have on the ecosystem?

Which potential solution are you selecting?

How does your choice change the ecosystem described in the scenario (positive and nega-
tive)?

How does it support the plant in meeting its needs?

How does it show good stewardship of the agricultural resources?

Physical AttributesPlants

HumansAnimals
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Lesson Five: Tested Teamwork 

Grade Level: 5th Grade 

Time: 60 minutes  

Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 

Objective: Students will use examples from a working Wyoming 
ranch to draw connections between the needs of a variety of 
species in an ecosystem and how those needs can be met. 

Purpose: Students learn that a healthy ecosystem is one in 
which multiple species are each able to meet their needs in a 
relatively stable web of life. Students learn that multiple species 
can have their needs met in the same ecosystem and that 
humans play a role in managing species within an ecosystem.  

 
Required Materials/Resources: 

• Video: 
https://www.youtube.com/watchv=rdaJ8oYnCAw&list=PL2
755E6C0DEBBF66B&index=84  A Bad Rap for Sheep 
(Source 1) Video length: 1 minute 41 seconds 

• Video Notes page to use for Prairie Monarch Bison video 
(one copy per student and one to post) 

• Video: http://www.farmmeetsfunction.com/prairie-
monarch-bison.html Prairie Monarch Bison Ranch (Source 
2) Video length: 8 minutes 50 seconds 

• 6 sheets of chart paper for the graffiti wall activity (see 
steps 5 and 6) 

• Scenario 3 card (one per student) - (Sources 3, 4) 

https://www.youtube.com/watch?v=rdaJ8oYnCAw&list=PL2755E6C0DEBBF66B&index=84
https://www.youtube.com/watch?v=rdaJ8oYnCAw&list=PL2755E6C0DEBBF66B&index=84
http://www.farmmeetsfunction.com/prairie-monarch-bison.html
http://www.farmmeetsfunction.com/prairie-monarch-bison.html
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• Student Recording Sheet - Scenario 3 (one per student)  

 
Suggested Teacher Preparation: 

• Preview the videos, and make sure that they will play for 
your class. 

• Prep and hang chart paper for the graffiti wall activity. 
Write one statement from the Video Notes page on each 
piece of chart paper. 

• Have T-chart from lesson four available to review. 
 

Standards: 
Science: 5-LS2-1 (CCC, DCI) - (Explicit), 5-ESS3-1, 3-5-ETS1-2 (DCI, 
SEP) - (Practiced/Encountered) 

ELA: 5.RI.6, 5.W.8 (Practiced/Encountered) 

 
Vocabulary: 

• Bloat - digestive problem of ruminant animals (especially 
cattle) marked by accumulation of gas in one or more 
stomach compartments 

• Ruminant - animal's stomach has four components or 
chambers, able to digest plant material 

 
Instructional Procedure/Steps: 

1. Remind students that in the previous lesson, they spent 
time learning about the needs of plants and animals and 
their relationships to one another.  Briefly review the 
needs of plants and animals by referencing the T-chart 
the class created in Lesson 4. 
 

2. Say: “Today, we are going to be expanding our 
thinking about the needs of organisms in an 
agricultural ecosystem.  We’re going to start by 
watching a video about two organisms in an 
agricultural ecosystem. It is called ‘A Bad Rap for 
Sheep.’ Listen for information about both the needs 
of cattle and of sheep.” Show the video. 
https://www.youtube.com/watch?v=rdaJ8oYnCAw&list=PL
2755E6C0DEBBF66B&index=84. The video is short, 
however, contains much information.  You may want to 

https://www.youtube.com/watch?v=rdaJ8oYnCAw&list=PL2755E6C0DEBBF66B&index=84
https://www.youtube.com/watch?v=rdaJ8oYnCAw&list=PL2755E6C0DEBBF66B&index=84


 

Grade 5 – Agriculture – Lesson 5 Vol. 1 www.wyaitc.org 

show the video more than once. Students will do a close 
viewing of the video. Also, students might need to have 
the term “bad rap” explained to them.  

 

3. Before showing the video a second time, say: “We 
will be discussing the following question when the 
video finishes, so pay careful attention to the answer 
to the question as it is mentioned in the video. (You 
may wish to post the question.) One common way of 
thinking is that sheep and cattle can’t both meet 
their needs in the same ecosystem because they both 
need to graze and are competing for the same 
resources. That competition might lead to one type of 
animal not having enough food or to overgrazing, 
which is bad for the land. What information does the 
video give to refute that claim?” Sheep and cattle can 
eat different plants or different parts of the plant, sheeps’ 
mouths allow them to eat parts of the plant closer to the 
ground, grazing both sheep and cattle together can utilize 
20% more forage than either species would get if they were 
grazing separately. 
 

4. After watching the video, have students do a think-pair-
share and discuss the information that refutes the claim 
that two species needs cannot be met in the same 
ecosystem. Bring students back together to share and be 
sure to emphasize that this video showed a relationship 
in which multiple animal species can live in the same 
ecosystem because their needs are being met.  
 

5. Say: “We are now going to watch a different video. It is 
about the Prairie Monarch Bison Ranch, and it also 
explores the idea of multiple species in an ecosystem. 
This time, you will take notes to provide evidence for 
an activity after we watch the video.” Pass out the 
Video Notes page, and go over the statements so 
students know what evidence to look for: 

  In this 
task, students will 
be engaged in the 
higher order 
thinking skill of 
evaluation. 
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• Multiple animal species can survive in the same 
ecosystem as long as their needs are being met. 

• Multiple plant species can survive in the same 
ecosystem as long as their needs are being met. 

• Multiple plant and animal species can survive in 
the same ecosystem as long as their needs are 
being met. 

• Humans play a role in managing plant species 
within an ecosystem. 

• Humans play a role in managing animal species 
within an ecosystem. 

• Humans play a role in managing how plant and 
animal species interact in an ecosystem.  

 
 Play the video and stop it at the 8:00 minute mark. 
http://www.farmmeetsfunction.com/prairie-monarch-
bison.html 
 

 
6. When finished watching the video, students will complete 

the graffiti wall activity. Already have hung the prepped 
chart papers around the room. Give students 10 minutes 
to write on the charts a piece of evidence they saw during 
the video that supports each statement. Encourage 
students to add things that aren’t already there if 
possible. There will probably be some duplicates. 

 

7.  Gather students back together and discuss some of 
the evidence that was written on the chart papers. For 
each statement, ask: “How does this specific piece of 
evidence support the science idea? Why does this 
evidence belong here? Could it belong on more than 
one paper? Why or why not?” 
 

8. When the discussion is finished, say: “You’ve just looked 
at evidence of two very important ideas about 
ecosystems: Multiple species can survive in the same 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
synthesis. 

TEACHER NOTE: Up 
to this point in the 
scenarios, 
students have 
been presented 
with options that 
imply that an 
agricultural 
steward would 
weigh their 
options and then 
select ONE of 
them. In reality, 
farmers and 
ranchers often use 
a combination of 
management 
techniques. If any 
students 
independently 
suggest the idea of 
multiple strategies 
when analyzing 
the options for this 
scenario, this 
would be a good 
point for a 
discussion about 
that concept. 

http://www.farmmeetsfunction.com/prairie-monarch-bison.html
http://www.farmmeetsfunction.com/prairie-monarch-bison.html
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ecosystem when their needs are met, and humans 
play a role in managing species within an ecosystem.  
You are now going to read your scenario for this 
lesson and apply these ideas in order to make a 
stewardship decision.”  

 
9. Pass out Scenario 3 and the Student Recording Sheet. 

Follow the protocol used in previous lessons. After 
students are finished, review their responses and award 
points for today’s work based on the following: 

 
Scenario 3 - Multiple Planting Alfalfa and Grass 

• 1 point - Student accurately responds to: How 
does your 
choice change the ecosystem described in the 
scenario? They may earn a point for either a 
positive or negative change. 
 

• 1 point - Student accurately responds to: How 
does your choice support both plants in 
meeting their needs? 
 

• 1 point - Student accurately responds to: How 
does it show good stewardship of the 
agricultural resources?  
 

• Even though students are asked only to pick ONE 
option, award a bonus point for any student who 
suggests the idea of using more than one of the 
techniques. 

 
Assessment: See step 9. 
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Carefully watch the video.  If you see examples of any of the science ideas being shared, 
write them down on your notes sheet.

Multiple animal species can survive in the same ecosystem as long as their needs 
are being met.

Multiple plant species can survive in the same ecosystem as long as their needs are 
being met.

Multiple plant and animal species can survive in the same ecosystem as long as 
their needs are being met.

Humans play a role in managing plant species within an ecosystem.

Humans play a role in managing animal species within an ecosystem.

Humans play a role in managing how plant and animal species interact in an 
ecosystem.
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Scenario 3: Multiple Planting
Alfalfa and Grass

Summary

A farmer has been growing and feeding her cattle alfalfa.  It has been causing bloat, a 
problem where cattle suffer from an increase in gas pressure within the rumen. Bloat can 
be caused by eating too much lush forage like alfalfa, but farmers can help prevent it by 
ensuring cattle have a diet with both grass and alfalfa.  This farmer has decided to use a 
technique called interseeding where a new forage species is added to an established crop.  
She is planning to add grass hay to her existing alfalfa field.
Interseeding could have multiple benefits.  Along with providing her cattle with a more 
diverse diet, it could also increase the amount of feed she’s able to produce with the same 
plot of land.  She has chosen grass hay because those plants have similar resource needs as 
alfalfa, but they don’t require the resources at the same time, and they don’t draw these 
resources from the same place.  Alfalfa will do the majority of its growing early in the season, 
and after it is established, the grass hay she chose will do the majority of its growing later in 
the summer.  
In order to make sure that the interseeding is successful, she will need to think about how to 
seed a field with grass hay in order to ensure that both plants have their needs met. She has 
consulted with some neighboring farmers and received different advice about what she 
should do prior to seeding.  Which option would best ensure that the needs of both species 
are met?

Scenario 3: Options

◊ Grazing/mowing	to	reduce	competition. - Close grazing or mowing is 
recommended in order to minimize competition for resources like light and 
nutrients. It cuts down on weeds and established plants before the seed of the 
new crop is planted.  By reducing the competitive plants, seedlings tend to be 
more successful and result in better stands.

◊ Use	of	herbicides	to	reduce	competition. - Applying an herbicide to the field 
will help to ensure that it starts out weed free, so only the desired species are 
there to begin with. Once both the grass hay and alfalfa have been established, 
it will be very difficult to control weeds.  If the weeds aren’t controlled, it will be 
difficult to maintain enough resources for both crops.

◊ Fertilizing	to	provide	extra	nutrients. - Fertilizer use has the benefit of 
improving the soil by providing plants with more nutrients. However, the
“salt effect” can occur when fertilizer is located with or near a germinating seed 
resulting in injury or death of the seedling, so it is very important to use 
fertilizer at the right time so that the seedling of the new crop is not damaged.
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Student Recording Sheet
Scenario 3

Place the components of the ecosystem described in the scenario on the graphic.

What is the problem in this scenario?

What impact does it have on the ecosystem?

Which potential solution are you selecting?

How does your choice change the ecosystem described in the scenario (positive and nega-
tive)?

How does it support both plants in meeting their needs?

How does it show good stewardship of the agricultural resources?

Physical AttributesPlants

HumansAnimals
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Lesson Six: New to the Web 

 
Grade Level: 5th Grade 

 
Time: 60 minutes 

 
Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 
 
Objectives: Students will: 

• Read or re-read and reflect on a text of a Wyoming 
rancher facing a challenge with invasive species. 

• Describe the impact of newly introduced species on a 
food web and the species’ ability to meet their needs. 

 
Purpose: Students learn that newly introduced species can 
affect the balance of an ecosystem and that the changes can be 
positive or negative. Students learn that humans introduce 
species for a variety of reasons including to solve problems.  

 
Required Materials/Resources: 

• Video: https://www.youtube.com/watch?v=hdTBQvbZHSU 
Leafy Spurge, A Noxious Weed (Source 1) Video Length: 1 
minute 34 seconds 

• Ryan Fieldgrove Family text (one per student and teacher) - 
(Sources 3-5) 

• Video https://www.youtube.com/watch?v=pGnHeaN2ZX8 
(optional) Fieldgrove Ranch - 2011 Leopold Conservation 
Award (Wyoming) (Source 9) Video Length: 11 minutes 32 
seconds 
 

TEACHER NOTE: 
You may choose to 
show the 
Fieldgrove Ranch 
video.  It contains 
the same 
information as the 
text. However, 
some minor 
numerical 
information (7 
days/10 days; 10 
acres/5 acres) 
varies. The video 
length is 11:32; the 
portions dealing 
with goats/leafy 
spurge are from 
3:00-4:10 and 6:30-
8:00) 

https://www.youtube.com/watch?v=hdTBQvbZHSU
https://www.youtube.com/watch?v=pGnHeaN2ZX8
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• Electronic devices so students can play the Invasive 
Species game: 
http://pbskids.org/plumlanding/games/invaders/index.ht
ml (one per student) - (Source 2)  

• Scenario 4 card (one per student) - (Sources 6-8) 
• Student Recording Sheet - Scenario 4 (one per student)  

Suggested Teacher Preparation: 
• Practice using the simulation game to test and predict the 

outcomes that the students might encounter. 
• Review the lesson texts. 
• Preview the videos and make sure they play.   
• Decide whether or not to use the optional Fieldgrove 

Ranch video. 
 

Standards: 
Science: 5-LS2-1 (CCC,DCI), 5-ESS3-1 (Explicit), 3-5-ETS1-2 
(DCI,SEP) - (Practiced/Encountered) 
 
ELA: 5.RI.6, 5.RI.9, 5.W.8, 5.SL.1 (Practiced/Encountered) 

 
Vocabulary: 

• Invasive species - species that grow and disperse easily, 
usually to the detriment of native species and ecosystems 

• Native - found originally in a place; not introduced from 
another place 

• Noxious weeds - plant that has been introduced, 
accidentally or intentionally, into an environment and 
causes or is likely to cause environmental or economic 
harm; plants that have been declared by a legislative 
body as worthy of regulation and management 

• Pesticide - a substance used for destroying insects or 
other organisms harmful to plants or animals 

• Simulation - allows us to test and make sense of a 
process or a change without having to observe it in the 
real-world.  Simulations can help us answer complex 
questions and slow down or speed up processes 

 
 
 

http://pbskids.org/plumlanding/games/invaders/index.html
http://pbskids.org/plumlanding/games/invaders/index.html
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Instructional Procedure/Steps: 
 

1. Say: “Today’s lesson focuses on how the introduction of a 
species can affect the balance of an ecosystem. We will 
start by discussing leafy spurge. Leafy spurge is an 
invasive species that is not native to Wyoming. It was 
introduced to Wyoming ecosystems and has caused 
problems for farmers and ranchers because it pushes 
out other plants, and it is toxic to horses and cattle. It is 
very hard to control (get rid of).”  Play video on leafy 
spurge: https://www.youtube.com/watch?v=hdTBQvbZHSU. 
After the video, say: “Discuss with a partner some of the 
characteristics that make leafy spurge problematic 
when it is introduced into an ecosystem.” Possible 
responses include: it’s “aggressive and tenacious”; it infests 
large areas of land; it costs millions of dollars a year; seeds can 
“explode” as far as 20 feet away from the original plant; it 
spreads through an underground root system; it spreads very 
quickly, so it pushes out other plants and ruins habitats; cattle 
won’t eat it because it’s filled with milky sap that tastes bad.  
 

2. Say: “Clearly, leafy spurge is a plant that can be very 
problematic. Next, we’re going to read a short article 
about how one Wyoming ranch has tried to deal with 
this invasive plant.” Pass out the Ryan Fieldgrove Family text. 
After reading the text, ask students the following questions: 

• “How does leafy spurge impact the food web of 
an ecosystem?” It is toxic to horses and cattle; it 
pushes out other plants that they would eat. 

• “How does leafy spurge impact the ability of the 
species to meet their needs?” When horses and 
cattle try to eat the plant, they are harmed; other 
plant species suffer because they are competing for 
resources.   

•  “What kind of impact does leafy spurge 
have on an ecosystem? Why?” Students should 
understand that from the perspective of a rancher or 

  In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
analysis. 

 

https://www.youtube.com/watch?v=hdTBQvbZHSU
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farmer, leafy spurge has a non-beneficial impact on 
the ecosystem because it harms cattle, competes with 
other plants for resources, and is very hard to control. 

 
3. Say: “Because the leafy spurge was such a problem on 

their ranch, the Fieldgroves introduced another 
species to their ecosystem - goats. Let’s think about 
the effect of that species on the ecosystem.” Ask the 
following questions: 

• “Why did they introduce goats into the 
ecosystem?” To try and decrease the amount of leafy 
spurge, so the ecosystem would be better for the 
cattle. 

• “How do goats impact the food web of the 
ecosystem?” They are an addition to the food web; 
they eat the leafy spurge but leave the grass for other 
animals. 

• “How do goats impact the ability of the species 
to meet their needs?” By removing the leafy spurge, 
they allow other plant species to better meet their 
needs. 

• “What kind of impact did the goats have on the 
ecosystem? Why?” Overall, the impact of the goats 
was pretty positive; although they required a lot of 
management from the people, they helped to manage 
the leafy spurge. 
 

4. For bonus points in the game, ask: “Does anyone 
remember two other species that were mentioned in the 
leafy spurge video as potential organisms that can be 
introduced into an ecosystem to help control leafy 
spurge?” Grasses that compete with spurge and flea beetles 

 
5.  Say: “Next, you will be playing a game that explores 

invasive species. The game will serve as a type of 
simulation for how the introduction of a species can 
impact an environment. When scientists want to 
study the impact of a species on an ecosystem, they 
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will often use a simulation to do so because it allows 
them to use models to predict what might happen in 
a particular situation. A simulation allows us to test 
and make sense of a process or a change without 
having to observe it in the real-world.  Simulations 
can help us answer complex questions and slow down 
or speed up processes, so we can make predictions 
and test ideas. This process allows you to look 
through a scientific lens while exploring problems 
and solutions.” 

 
6.  Assign devices to students. Once everyone has accessed the 

website 
http://pbskids.org/plumlanding/games/invaders/index.html, 
say: “You will have about 10 minutes to explore the 
game. After the first few rounds, it will start to get 
increasingly difficult. As you play the game, think about 
ways in which the simulation might be similar to what 
can actually happen when a species is introduced into an 
ecosystem. After you’ve successfully completed a few 
levels, you might also try not intervening to see what 
happens in the ecosystem.” After students have had time 
to explore, bring them back together to discuss their 
observations. Ask: “What did you notice when there was 
an invasive species in the ecosystem? How was the 
simulation similar to real world situations?” Some 
suggested connections: 

• Sometimes the new species had a small impact on 
the ecosystem, and sometimes it had a large 
impact. 

• Invasive species posed a problem for native species 
when they were competing for resources. 

• When species multiply/spread quickly, they can be 
very difficult to manage. 

• The ecosystem could get crowded.  
• Without human intervention to “manage” the 

ecosystem, one or more species would sometimes 
be threatened.  

http://pbskids.org/plumlanding/games/invaders/index.html
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Students should also be encouraged to see what the effects 
are if they do not intervene at all during a round of the 
game. Depending on the scenario, they might notice: that 
species die, that the environment gets really crowded, that one 
species starts to really dominate the ecosystem, and/or that 
sometimes things balance out. Be sure to check in on students’ 
understanding of this concept by reviewing the question for 
Scenario 4: “What impact does the introduction of the 
species have on the ecosystem?” in the Student Recording 
Sheet.  This should be done to collect evidence of students’ 
understanding of the concept that the introduction of a 
species can have an impact on the ecosystem.   
 

7. After wrapping up the simulation discussion, award a game 
point to students who made relevant observations about 
how the simulation shows what can actually happen when a 
non-native species is introduced into an ecosystem.  
 

8. Have students move their game pieces. 
 

9. Say: “For our scenario today, we’ll be looking at the 
introduction of a species that is having a negative effect 
on the ecosystem. Your job will be to try and be good 
stewards by managing that species to reduce its impact.” 
Pass out the Scenario 4 card and Student Recording Sheet.  
Proceed with the scenario using the same protocol as the 
previous lessons. After they are finished, review the student 
responses and award points for today’s work based on the 
following: 
 

Scenario 4 - Alfalfa Weevil  
 

• 1 point – Student accurately responds to: What 
impact does it (alfalfa weevil) have on the 
ecosystem? 
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• 1 point - Student accurately responds to: How 
does your choice change the ecosystem 
described in the scenario (positive and 
negative)?  
 

• 1 point - Student accurately responds to: How 
does it show good stewardship of the 
agricultural resources?   
 

• Even though students are asked only to pick 
ONE option, award a bonus point for any 
student who suggests the idea of using more 
than one of the techniques and provides an 
analysis of each. 
 

Assessment: See end of step 6 and step 9. 
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Ryan Fieldgrove Family
The Fieldgrove family ranches in Johnson County.  Leafy spurge 
is a problem on their ranch.  In 1999, the Fieldgroves’ mission to 
control the noxious weed leafy spurge began in effort to better 
manage their grass resource.
“The weed had been a problem all of my life, and it didn’t seem 
like we were making any headway. We had always sprayed and 
did the traditional chemical applications to reduce or eradicate it, 
but it never worked. We’d gain one year; then shortly thereafter, it 
would be back,” Mr. Fieldgrove says.
Fieldgrove says he’d heard of using goats or sheep to control 
weeds, and he decided to give them a try.
“The first year, we went to Texas and purchased some crossbred 
Boer goats, and we built a test plot of about five acres in heavily 
infested leafy spurge. We thought it would take a couple months 
for the goats to do their work on the weeds, but it only took 10 
days. They stripped every bit of plant matter and didn’t touch any 
grass. It was apparent that goats control weeds,” he comments. “It definitely did damage the 
spurge and almost controlled it.”
The following year the Fieldgroves developed a project that included their ranch, neighboring 
ranches, and 500 goats for the summer. Test 
plots were again set up, and again, the results 
were positive. 
Through the next five years, the Johnson County 
Weed and Pest helped offset the cost of test 
plot fencing and a herder to look after the goats. 
Aerial spraying and biological control using flea 
beetles were also used in some areas. 
“A drastic reduction in leafy spurge occurred, 
and native forages began to come back,” says 
Fieldgrove. “We consider the goats a constant 
and successful tool in controlling the weed and 
rejuvenating native grass species.”
Although the control of weeds has been a 
success, the goats haven’t been without their 
challenges for the Fieldgroves. 
“Ten goats seem manageable, but 500 goats 
is a different story. The first year, we thought 
we would kid 500 goats in January, so they’d be 
old enough to turn out on the weeds in May. 
Someone forgot to tell me that goats kid like 

Leafy spurge is an 
irritant plant that 

causes blisters and 
blindness. Cattle will 

not graze in areas with 
more than 20% cover 

by spurge

photo courtesy of the Wyoming Beef Council
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Ryan Fieldgrove Family

antelope. One day you don’t have any, and the 
next day, they’re all done,” says Fieldgrove.
“That first year, I tortured my family and 
friends, trying to figure out what to do with 
500 goats that kidded in 10 days – with mainly 
triplets – when we only had jug space for 50. 
While this may have been entertaining, it was 
a fiasco that wouldn’t be repeated,” he states. 
“The next year, we tried kidding in June in 
the hills and on the weeds. That year, it was 
very hot and dry, and the nannies ended up 
abandoning many kids due to drought, or they 
couldn’t remember which sagebrush they were 
hidden beneath.”
Fieldgrove says that year the fattest eagles in 
Wyoming were seen on their ranch. 
“We finally decided raising that many goats wasn’t within our management ability, so we 
resorted to buying feeder and replacement goats, which we resell each fall, and that finally 
worked,” he says. 
By the seventh year, the Fieldgroves decided to see if fewer goats would work without a 
herder, and that is where the ranch sits this year, its tenth year, with a herd of 100 free-
range goats equipped with GPS collars to monitor their location and browsing habits. 
“It’s been fun to see the success because it’s a lot of work. It was very expensive, and a lot of 
trial and error with different types of goats, and we finally found something that we think is 
manageable for a labor standpoint, and they truly do manage the spurge,” he adds.

Zoom Information, Inc. (2017) Ryan Fieldgrove. Retrieved August 20, 2017, from http://
www.zoominfo.com/p/Ryan-Fieldgrove/1742236532 

Commission for Environmental Cooperation. (2011, February 11). Field Grove ranch, 
Buffalo Wyoming. Retrieved August 20, 2017, from http://www.nagrasslands.org/

field-grove-ranch-buffalo-wyoming/ 

wyoming.pdf. (n.d.). Invasive Species in Wyoming. Retrieved August 20, 2017, from http://
www.defenders.org/sites/default/files/publications/wyoming.pdf

photo courtesy of the Wyoming Beef Council
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Scenario 4: Alfalfa Weevil
Summary
An alfalfa farmer has discovered that there is an infestation of alfalfa weevils in their crop. 
The alfalfa weevil is the most serious destructive insect to alfalfa grown for hay in Wyoming. 
They chew holes in the stems of alfalfa plants and lay their eggs there. The emerged larvae 
feed on the leaves of the plant.  Alfalfa is a crop that can be harvested, or cut, multiple times a 
season. The most destructive larval populations often coincide with the first cutting of alfalfa. 

Summary of Impacts

When this species is present in an alfalfa field, both the larvae and adults feed on the alfalfa, 
damaging its stems and leaves. This damage lowers both the amount of the crop that can be 
produced and its quality as a forage crop due to leaf tissue losses.

Scenario 4: Options
◊	 Use	pesticides	to	control	the	weevil. - If the infestation is big enough, this 

is one of the most effective options, but it can be very costly - to the point 
where it might cost more to apply the insecticide than what will be gained from 
increased alfalfa production. The insecticides can also harm other insects, 
including honey bees and some of the species that help to naturally control the 
weevils.

◊	 Cut	the	alfalfa	early. - Many larvae are destroyed by the harvesting process, 
and others are left exposed to their natural enemies, high temperatures, 
direct sunlight, and lack of food. Cutting before the optimum growth stage can 
reduce the yield, but it will probably result in higher quality than if you wait and 
allow the weevils to continue damaging the crop. 

◊	 Introduce	a	species	that	feeds	on	the	weevil. - The small Bathyplectes 
wasps are parasitoids of the weevil. That means they lay their eggs in the 
other organism, and their young get nutrients by consuming the host (weevils). 
Unlike generalist predators that are found in many agricultural habitats and 
feed on numerous prey species, the wasps are very specific natural enemies 
that occur only in and around alfalfa fields and attack the alfalfa weevil. They 
have been reported to parasitize and kill as many as 30 to 35 percent of the 
larvae in certain fields.

Alfalfa weevil larva Alfalfa weevil adult Alfalfa weevil larval defoliation

Grade 5 - Agriculture - Lesson 6 Vol. 1 www.wyaitc.org



© 2017 Wyoming Agriculture in the Classroom Materials

Student Recording Sheet
Scenario 4

Place the components of the ecosystem described in the scenario on the graphic.

What is the problem in this scenario?

What impact does it have on the ecosystem?

Which potential solution are you selecting?

How does your choice change the ecosystem described in the scenario (positive and nega-
tive)?

How does it support the plant in meeting its needs?

How does it show good stewardship of the agricultural resources?

Physical AttributesPlants

HumansAnimals
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Lesson Seven: Agriculture Adventure 
 
Grade Level: 5th Grade 
 
Time: 60-90 minutes (You may wish to divide the lesson at step 
4.) 
 
Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 
 
Objectives: Students will: 

• Apply principles of cost-benefit analysis to inform 
decision-making.  

• Define both economic cost/benefit and cultural 
cost/benefit. 

 
Purpose: Students learn about economic costs and benefits and 
cultural costs and benefits. By practicing cost-benefit analysis, 
students discover that decision making is a complex task. 
 
Required Materials/Resources: 

• 4 Lenses - 4 Corners cards (one set cut apart for the class) 
• Choose Your Ag Adventure Power Point slideshow (Sources 

1-6) 
• Electronic device for each student/pair of students 
• Chart paper (optional) 

 
Suggested Teacher Preparation: 

• Familiarize yourself with the 4 Lenses - 4 Corners activity. 
• Prepare 4 Lenses - 4 Corners cards. 
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• Familiarize yourself with the Choose Your Ag Adventure 
slideshow.  It is a PowerPoint file that can be downloaded 
under either Teacher Resources, or Student Resources at: 
https://wyaitc.org/curriculum/student-resources/ 

• Prepare the check for understanding questions (see 
Assessment) on chart paper, board, or smart-board slide. 

 
Standards: 
Social Studies: SS5.2.2, SS5.3.2 (Explicit) 
 
ELA: 5.L.6 (Explicit) 
 
Vocabulary: 

• Cost-benefit analysis - a type of thinking in which you 
carefully consider what will be needed (cost), and what 
you will gain (benefit) if a certain action is present  

• Culture - a way of thinking, behaving, or working that 
exists in a place or organization 

• Economic cost - the time, money, and resources required 
for a task or job 

 
Instructional Procedure/Steps: 

1. Begin the lesson by recapping with students how they’ve 
developed their ability to make stewardship decisions 
based on science ideas over the past four lessons. Say: 
“In the next two lessons, we will be revisiting the idea 
from Lesson 1 that stewardship decisions require 
multiple lenses. Today, we are going to start learning 
to use culture and economic cost as additional lenses 
for making stewardship decisions.” 

 
2. Introduce the definitions of the terms, and share some 

examples to help students understand them: 
• Say: “The definition of economic cost is the 

time, money, and resources required for a 
task or job. Here is an example. If I wanted 
to start raising chickens, the economic cost 
would include buying chickens, buying feed, 
finding an appropriate space, buying a coop 

http://wyaitc.org/our-work/wyoming-stewardship-project/
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or getting materials for a coop and investing 
time in setting it up, and caring for the 
chickens each day.”  

• Say: “The definition of culture is a way of 
thinking, behaving, or working that exists in 
a place or organization. Here is an example. 
The culture of our classroom is that we 
support each other. We sometimes have 
friendly competitions, but we always want 
to see each other succeed. When someone is 
struggling, we help that person out. One part 
of the culture of our town is ______________.”  
Provide students with specific examples of aspects 
of your local community’s culture or examples they 
will relate to.  For example, one part of the culture 
of Laramie is that many of the people who live 
here spend a lot of time recreating outdoors.  
Another example might be one part of the culture 
of Douglas is that many of the families who live 
here have someone who works in the energy 
industry.   
 

3. To give students an opportunity to build familiarity with 
the terms culture and economic cost, play the game 4 
Lenses - 4 Corners. 

• Hand each student one of the 4 Lenses - 4 
Corners cards 

• Assign one corner of the room to be the 
economic benefit lens corner, one corner to be 
the economic cost lens corner, one corner to be 
the cultural benefit lens corner, and finally, one 
corner to be the cultural cost corner. 

• Have students read through their card 
and decide which lens their statement fits into 
best. 

• At a given signal, tell students to move to the 
corner that best fits their statement. 

In this 
task, students will 
be engaged in the 
higher order 
thinking skills of 
analysis and 
synthesis by 
organizing new 
ideas based on 
previous 
knowledge and 
making and 
defending a claim. 

TEACHER NOTE:     
If students 
completed the 4th 
grade agriculture 
unit, they 
completed a 
lesson dealing with 
cost-benefit 
analysis.  This 
lesson is intended 
to support 
students in 
developing an 
understanding of 
cost-benefit 
analysis that 
extends beyond 
business earnings 
and expenditures. 
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• Once students are in their corners, have them 
read their statements one at a time. Ask each 
student: “What part of your statement made 
you choose this corner?” Some cards may 
spark discussion about belonging in multiple 
corners.  If students struggle, have them choose 
the one they think fits best and assure them 
that overlap in lenses often occurs. 

• At the end, collect cards, and have students 
return to their seats. 
 

4. Say: “Often when we consider the economic and 
culture lenses when making a decision, we use a type 
of thinking called cost-benefit analysis. In this type of 
thinking, you carefully consider what will be needed 
(cost) and what you will gain (benefit) if a certain 
action is present. We are going to practice doing this 
type of thinking by analyzing decisions that a rancher 
or farmer would have to make concerning their 
business.”   
 

5. Say: “We are going to be doing an activity where you 
will be given a scenario in which you will inherit a 
ranch. During the activity, you will have to make a 
series of decisions about how to manage your ranch.” 

 
6. Have students log on individually or in pairs to Choose 

Your Ag Adventure slideshow. Once all students are ready, 
read the following scenario out loud to the group: “Your 
grandfather passed away, and your family will be 
moving to his cattle ranch that has been in your 
father’s family for 3 generations.  You have spent 
several summers at the ranch and are excited for the 
opportunity to live in the mountains on your own 
ranch. However, your father will need to quit his job, 
therefore, leaving the life you have known in order to 
manage the many aspects of the ranch. Revenue from 
the ranch comes from the sales of calves in the fall, 

TEACHER NOTE: 
This may be a 
good place to split 
the lesson if time 
is a concern.  
Begin again later 
by reviewing what 
was discussed in 
step 4. 

TEACHER NOTE: As 
students are 
playing the game, 
circulate the room 
to ensure that 
students are 
discussing the 
relevant lenses 
when making a 
decision. 
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grass hay production, and the outfitters that come to 
utilize your land to hunt with groups in the fall.”  

 

7. After reading the scenario, say: “You will have a 
series of decisions to make about how to manage 
your ranch. Read the situation and click on your 
choice to reveal the next step. Continue through the 
activity until you have made all of the decisions.”  

 
8. At the end of the activity or after students get through as 

many decisions as time allows (make sure students make 
at least 3 different decisions), ask the following questions 
to the whole group: “How did thinking about the 
cultural costs and benefits and the economic costs 
and benefits help you to make decisions on your 
ranch? What lens/lenses do you think you used the 
most in making your decisions?” Bring up a decision that 
was approached differently by two individuals and ask them 
to share what considerations/lenses they used that may have 
led to the difference. 

 
9. When students are finished discussing the questions, say: 

“Remember, decision making is an extremely 
complex task. Many different lenses should be 
considered before coming to any final decision not 
only on farms and ranches but in life in general.”  

 
Assessment:  As an assessment/check for understanding, 
present the following multiple-choice statements on chart 
paper, the board, or project a slide.  Ask students to indicate 
which option(s) they think is/are correct by holding up their 
fingers to indicate the number of the correct answer(s). Let 
them know that there may be more than one correct answer.   

• What is economic cost? Students should 
indicate both 2 AND 4 with 2 fingers on one hand 
and 4 on the other. 
 

In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
evaluation by 
judging the 
choices given. 
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1.  The amount of effort it will take to 
accomplish a task. 

2.  The amount of time and money it will 
take to accomplish a task. 

3. The changes that must occur in order 
to accomplish a task. 

4. The resources it will take to accomplish 
a task. 

• Which is NOT a characteristic of culture? 
Students should only pick option 3. 

1. Way of behaving 
2. Way of working 
3. Way of walking 
4. Way of thinking 

 
If students disagree or seem unsure about any of the questions, 
immediately clarify and remediate before moving on to the next 
question.   

Evaluate where students are with regard to becoming master 
stewards in the board game.  If students are far behind or have 
a small chance of completing the game, give bonus points based 
on active participation in the Choose Your Ag Adventure 
slideshow. 
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4 Lenses - 4 Corners

I am choosing to keep my 
calves and sell them next 

year.

We sold our cows for $736 
each.

In order to harvest our 
wheat, we will need to 

purchase a new tractor next 
year.

We are spraying our weeds 2 
fewer hours this year thanks 

to our new GPS controlled 
tractor.

Our ranch hand recently 
broke his arm and was 

unable to work for 1 month.

Our family regularly meets 
with other ranchers and 

farmers in our community 
to problem solve issues we 

might be having.

I really cherish the landscape 
and open spaces in my state.

Our family recently 
celebrated 100 years of 

owning our ranch.

Our community offers 
many activities like 4-H and 
FFA that give students an 

opportunity to learn about 
agriculture.

We use costly pesticides to 
contol the alfalfa weevil for 

our alfalfa production.

I am using 100 goats with 
GPS collars to control the 

leafy spurge problem instead 
of using pesticides.

We buy bales of hay and 
alfalfa to feed our cattle due 
to the drought in our county.

Because of the different 
terrains on our property, 

we have both undeveloped 
wildlife habitat and managed 
pasture for livestock grazing 

on our ranch.

Lambsquarters invades our 
sugarbeet crop 

compromising the sale of the 
crop.

Our family chose to allow 
hunters on our property for 

a fee, but my friends and 
family can no longer hunt on 

our ranch.
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4 Lenses - 4 Corners
Answer Key

I am choosing to keep my 
calves and sell them next 

year.

EC, EB

We sold our cows for $736 
each.

EB

In order to harvest our 
wheat, we will need to 

purchase a new tractor next 
year.

EC

We are spraying our weeds 2 
fewer hours this year thanks 

to our new GPS controlled 
tractor.

EC, EB

Our ranch hand recently 
broke his arm and was 

unable to work for 1 month.

EC

Our family regularly meets 
with other ranchers and 

farmers in our community 
to problem solve issues we 

might be having.
CB

I really cherish the landscape 
and open spaces in my state.

CB

Our family recently 
celebrated 100 years of 

owning our ranch.

CB

Our community offers 
many activities like 4-H and 
FFA that give students an 

opportunity to learn about 
agriculture.

CB

We use costly pesticides to 
contol the alfalfa weevil for 

our alfalfa production.

EC, CC

I am using 100 goats with 
GPS collars to control the 

leafy spurge problem instead 
of using pesticides.

CB, EB

We buy bales of hay and 
alfalfa to feed our cattle due 
to the drought in our county.

EC

Because of the different 
terrains on our property, 

we have both undeveloped 
wildlife habitat and managed 
pasture for livestock grazing 

on our ranch.
CB

Lambsquarters invades our 
sugarbeet crop 

compromising the sale of the 
crop.

EC

Our family chose to allow 
hunters on our property for 

a fee, but my friends and 
family can no longer hunt on 

our ranch.
EB, CC
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Lesson Eight: Recommendation Revisit 
 
Grade Level: 5th Grade 
 
Time: 60 minutes 
 
Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 
 
Objectives:  Students will: 

• Reflect on their previous stewardship decisions through 
the lenses of science, economy, and culture.  

• Defend their decisions and revise their stewardship 
choices when they deem appropriate. 

 
Purpose: Students learn that making stewardship decisions is 
complex. 
 
Required Materials/Resources: 

• Revisiting Stewardship Decisions sheets (one of Scenario 
1 per student and one of either Scenario 2, 3, or 4 per 
student depending on student choice) 

• Students’ Completed Scenario Recording sheets 
 
Suggested Teacher Preparation: 

• Spend time anticipating what students will identify 
regarding cultural and economic considerations that 
would be pertinent to the decisions that they made 
throughout the unit.   

 
Standards: 
Social Studies: SS5.2.2, SS5.3.2 (Explicit) 
 
Vocabulary: Reference vocabulary from lesson 7 
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Instructional Procedure/Steps: 
1. Begin the lesson by reviewing the definitions of economic 

cost, culture, and cost-benefit analysis.  Focus on the 
three attributes named in the definitions of culture 
(thinking, behaving, or working) and economic cost (time, 
money, and resources). 
 

2.  Have student teams work together to complete 
the Revisiting Stewardship Decisions sheets.  During this 
task, they will look at the scientific, economic, and cultural 
considerations of their Scenario 1 stewardship choice. 
Pass out students’ Completed Scenario Recording sheets 
and the Scenario 1 Revisiting Stewardship Decision sheet. 
Complete the Scenario 1 Revisiting Stewardship Decision 
sheet as a class in order to model what students should 
look for and how to analyze the considerations of their 
choice. 
 
An example for Scenario 1:  If they chose the option to 
expand their land, students might write the following: 

  

Scientific Lens Economic Cost and Cultural 
Lenses 

• Will provide 
more 
resources to 
support the 
ecosystem  

• Adding additional land will 
cost money. 

• Over time, it will take more 
work to maintain and care for 
more land. 

• If neighbors sell their land, 
there will be new neighbors. 

 

3. Once students have completed the scientific, economic, 
and cultural boxes on the worksheet, ask them to 
determine whether there are more costs or more 
benefits for each of the three lenses, and give them the 
opportunity to revise their decision about which option 
they want to choose based on these three lenses. 
 
 

In this 
task, students will 
be engaged in the 
higher order 
thinking skill of 
analysis and 
synthesis by 
organizing their 
ideas, considering 
the outcome of 
their choices, and 
modifying choices. 

TEACHER NOTE: 
Cultural aspects 
will likely be the 
hardest to 
evaluate.  If 
necessary, be 
prepared to draw 
students’ attention 
to the three 
attributes of 
culture named in 
the definition, by 
asking: “How 
might your choice 
impact how work 
would be done?  
How might your 
choice impact how 
people in your 
community might 
behave?  How 
might your choice 
impact how people 
in the community 
might think?” 
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4. Have student teams repeat this process with each 
member individually choosing a different scenario than 
their partner to revisit from Scenarios 2-4. They will 
complete their new Revisiting Stewardship Decision 
sheets and decide if they would revise their original 
choice. Say: “You will receive game points for your 
team by completely finishing your chosen scenario.” 
Award 3 points per student: 1 point for the scientific lens, 
1 point for economic cost/cultural lenses, and 1 point for 
answering whether or not they would change their 
stewardship choice. (Students work individually. However, 
their combined points go to moving their team piece on 
the game board.) 
   

5.  After students have completed their individual 
Revisiting Stewardship Decision sheets, ask: “Making 
stewardship decisions is easy if you are careful about 
using different lenses. Do you agree or disagree with 
this statement? Why? Discuss your opinion with your 
partner and be prepared to share your thinking with 
the class.” Carefully monitor student teams while they 
discuss. Listen for students who are recognizing the 
complexity of making stewardship decisions and the 
complexity of each of the individual lenses.  Once all 
students have had a chance to share their thinking with 
their partner, open up the discussion to the whole class.  
Be sure to bring forward the idea that making 
stewardship decisions is a very complex process, and 
there are a lot of factors that contribute to the decisions 
that agricultural stewards make. If the class has not 
already discussed it, talk about how there is rarely ONE 
option that will completely solve a problem. Rather, 
farmers and ranchers regularly use a combination of 
approaches to try and deal with challenges. Combining 
options may add to the effectiveness of the overall 
solution, but it can also make it harder to manage from a 
scientific or economic cost standpoint. 

In this task, 
students will be 
engaged in the higher 
order thinking skill of 
application. 
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6. To end the lesson, say: “Tomorrow, you are going to be 

finishing your race to become master stewards.  In 
order to achieve this goal, you will need to apply the 
different lenses of decision making that you 
developed in this lesson with one final scenario.” 

 
Assessment: See steps 4 and 5. 
 

Credits/Sources: Not applicable 
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aterials

Scenario 2

M
y stew

ardship choice w
as

__________________________________________________________________________________________________________________________________

Scientifi
c Lens

Econom
ic Lens

Cultural Lens

Are there m
ore scientific costs or m

ore 
scientific benefi

ts of your choice?
Are there m

ore econom
ic costs or m

ore 
econom

ic benefi
ts of your choice?

Are there m
ore cultural costs or m

ore 
cultural benefi

ts of your choice?

W
ould you change your stew

ardship choice now
 that you’ve considered all 3 lenses?  W

hy or w
hy not?

G
rade 5 - Agriculture - Lesson 8

Vol. 1
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w
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Scenario 4

M
y stew

ardship choice w
as

__________________________________________________________________________________________________________________________________

Scientifi
c Lens

Econom
ic Lens

Cultural Lens

Are there m
ore scientific costs or m

ore 
scientific benefi

ts of your choice?
Are there m

ore econom
ic costs or m

ore 
econom

ic benefi
ts of your choice?

Are there m
ore cultural costs or m

ore 
cultural benefi

ts of your choice?

W
ould you change your stew

ardship choice now
 that you’ve considered all 3 lenses?  W

hy or w
hy not?

G
rade 5 - Agriculture - Lesson 8

Vol. 1
w

w
w
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 Lesson Nine: Master Stewards 

Grade Level: 5th Grade 

Time: 30-45 minutes 

Essential Question: How can we be stewards of Wyoming’s 
agriculture to benefit current and future generations? 

Objective: Students will read and analyze three different 
responses to a scenario to identify which lens was used in 
making the stewardship decisions. 

Purpose: Students utilize their understanding of ecosystems, 
economic cost, and culture to make a stewardship decision. 

Required Materials/Resources: 
• 2 flyswatters 
• Copy of the 5th Grade Agriculture Glossary  
• 5th Grade Master Steward worksheet (one per student) - 

(Sources 1-2) 
• 5th Grade Master Steward Scoring Criteria  

 
Suggested Teacher Preparation:  

• Set up the flyswatter game 
• Review the scoring criteria 

 
Standards:   
Science: 5-ESS3-1, 3-5-ETS1-2 (DCI,SEP) (Practiced/Encountered) 
 
Social Studies: SS5.1.1, SS5.2.2, SS5.3.2 (Practiced/Encountered) 
     
Vocabulary: Reference vocabulary from previous lessons 

 

TEACHER NOTE: 
This assessment is 
not designed to 
test your students’ 
understanding of 
the science 
concepts.  Each of 
the aspects of the 
science standards 
were assessed in 
the lessons in 
which instruction 
around these 
ideas occurred.  
This summative 
assessment is 
intended to assess 
students 
understanding of 
making 
stewardship 
decisions on a 
holistic level.  The 
assessment will 
require students 
to write in order to 
express their 
understanding, 
but writing is not 
one of the scoring 
criteria that will be 
applied to this 
assessment. 
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Instructional Procedure/Steps: 

1. Students will review important unit vocabulary by playing 
“Flyswatter.”  Use the glossary as a resource or the 
vocabulary listed in each lesson to write a variety of 
vocabulary terms from the unit on the board. Include 
enough terms to cover important content and ensure 
that all students will have at least one turn at the board. 
Randomly split students into two teams and give each 
team a flyswatter. Students will face off in pairs, one 
student from each team. Every time two students come 
to the board to face off, read the definition of one of the 
terms. (Check off words on the copy of the glossary as 
you use them.) The first player to swat the correct term 
wins the round. If there are any terms that students 
struggle to remember during the game, take a moment to 
stop and discuss them, reminding students of the 
contexts in which they were used during the lesson. 
Those terms can be repeated in a future round of the 
game. 
 

2. Pass out the 5th Grade Master Steward worksheet to 
students and say: “You will read about a final 
agricultural challenge and how three different people 
respond to that challenge. You will list the 
components of the ecosystem described in the 
summary on the graphic. Finally, you will decide 
which person made the best stewardship decision 
and explain why. Are there any questions?”  Do not 
discuss any potential answers as students will formulate 
these on their own.  Allow students plenty of time to 
respond to the task. Collect the worksheets when 
students finish. 
 
 
 
 

In this task, 
students will be 
engaged in the 
higher order 
thinking skill of 
evaluation. 
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3. On the following day after scoring assessments, award 
points for the stewardship game, and have students 
move their game pieces. A point can be given for each 
aspect of the scoring criteria. Consider point awards with 
relation to current board game position in how many 
points to award. Celebrate students’ successful 
acquisition of stewardship skills.  

 
4. Have students share what they learned about complex 

stewardship decisions with a partner, or as a class. 
 

Assessment: Use provided scoring criteria to evaluate students’ 
Master Steward worksheets. 
 
Credits/Sources: 

1. University of Wyoming, Department of Plant Science, Dr. 
Andrew Kniss.  

2. University of Wyoming. Colorado State University. (2013, 
August). Cheatgrass Management Handbook. Retrieved 
August 26, 2017, from 
http://www.wyomingextension.org/agpubs/pubs/B1246.p
df  

http://www.wyomingextension.org/agpubs/pubs/B1246.pdf
http://www.wyomingextension.org/agpubs/pubs/B1246.pdf




Master Steward

Cheatgrass, a type of grass not native to Wyoming, has 
become a big problem in Wyoming. In the springtime, it can 
provide forage for cattle and sheep, but it also competes 
with native grasses and crops such as wheat.  By summer 
time, it dries up and becomes a fire hazard.  It also causes 
problems with the farmers’ animals that might be bothered 
by the cheatgrass seed poking into their skin or getting into 
their ears.  It is a big problem to manage because of the fire 
hazard, and it grows so easily in many areas. 

Name:

Summary

Downy Brome or  “Cheatgrass”

Management Options
◊ Jill	had	decided	to	use	a	herbicide	to	get	rid	of	the	cheatgrass. She thought carefully

about the decision, and Jill has decided to get rid of the cheatgrass because it is competing
with the grasses that the cattle and sheep eat.  This herbicide can be expensive, but the
areas will have much less cheatgrass for the next three years.

◊ Jason	decided	to	call	his	neighbors	to	organize	them	and	make	a	management	plan
together.	 Together, they have decided to mow the cheatgrass in the spring and reseed
with native grasses in order to be sure that both the livestock and wildlife that graze in the
fields will have enough food.

◊ Susan	is	a	rancher	and	doesn’t	mind	the	cheatgrass	at	all.	She doesn’t want to apply a
herbicide or spend money on another management option.  She likes that she can save
money by using the cheatgrass as a source of food for her cattle in early spring.

© 2019 Wyoming Agriculture in the Classroom Materials

Physical Attributes

List	the	components	of	the	ecosystem	described	in	the	summary	on	this	graphic.

Plants

HumansAnimals
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Master Steward
What is the problem in this summary?

What impact does it have on the ecosystem?

Whose potential management option are you selecting: Jill, Jason, or Susan?

How does your choice change the ecosystem described in the summary (positive and 
negative)?

How does it show good stewardship of the agricultural resources?
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Master Steward
Scoring

For a student to score “proficient” on this assessment, the following criteria should be met:

 ◊ The student should correctly identify the components of the ecosystem used in the 
Master Steward agricultural challenge.

 ◊ The student should explain how their solution shows good stewardship.

 ◊ The student correctly identifies the problem in the summary.

 ◊ The student should name a possible impact.

 ◊ The student should select a possible solution.
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Glossary 
 

Bloat digestive problem of ruminant animals 
(especially cattle) marked by accumulation of gas 
in one or more stomach compartments 

Consumer  those organisms within an environment that are 
nutritionally dependent upon other organisms 
or their products 

Cost/benefit analysis a type of thinking in which you carefully consider 
what will be needed (cost), and what you will 
gain (benefit) if a certain action is present 

Culture a way of thinking, behaving, or working that 
exists in a place or organization 

Curation the process of selecting, organizing, and looking 
after items or things 

Decomposer organism that breaks down dead organic 
material 

Drought a period of below-average precipitation resulting 
in shortages of water supply and/or soil 
moisture and could result in shortage of 
grass/forage 

Dryland farming growing crops with naturally occurring moisture, 
not using irrigation 

Economic cost the time, money, and resources required for a 
task or job 
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Ecosystem everything that exists in a particular 
environment; an ecosystem includes living 
things, such as plants and animals, and things 
that are not living, such as sunlight and water 

Food chain  what-eats-what in an ecological community, 
typically a graphic representation 

Food web the natural interconnection of food chains and 
generally a graphical representation (usually an 
image) of what-eats-what in an ecological 
community 

Forage  vegetation that is used primarily for grazing by 
livestock or wildlife 

Herbicide  a substance that is toxic to plants and is used to 
destroy unwanted vegetation 

Invasive species species that grow and disperse easily, usually to 
the detriment of native species and ecosystems 

Irrigated farming process of raising crops with water in addition to 
natural precipitation 

Model a simplified representation of a system that can 
explain and help make predictions regarding a 
phenomenon 

Native found originally in a place; not introduced from 
another place 

Noxious Weeds plant that has been introduced, accidentally or 
intentionally, into an environment and causes or 
is likely to cause environmental or economic 
harm; plants that have been declared by a 
legislative body as worthy of management due 
to their real or perceived negative effects 

Organism an individual animal, plant, or single-celled life 
form 

Pasture Fenced-in area of grazing land 
Pesticide a substance used for destroying insects or other 

organisms harmful to plants or animals 
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Photosynthesis  a natural chemical-process by which chlorophyll 
(magnesium-containing pigment in green plants, 
blue-green algae, phytoplankton, and green and 
purple bacteria) uses sunlight (radiation) energy 
to convert (synthesize) water and atmospheric 
carbon dioxide into life sustaining organic 
compounds such as glucose; responsible for 
almost all of the oxygen in the atmosphere, 
photosynthesis is the basis of all life on earth 

Producer  organism on the food chain that can produce its 
own energy and nutrients 

Ruminant  animal’s stomach has four components or 
chambers, able to digest plant material 

Simulation allows us to test and make sense of a process or 
a change without having to observe it in the real-
world.  Simulations can help us answer complex 
questions and slow down or speed up processes 

Steward an individual who manages areas or resources 
Stewardship As Wyoming citizens, we are stewards entrusted 

with the responsible development, care, and use 
of our resources to benefit current and future 
generations 

System a group of individual parts and/or processes that 
function together 
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