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How Can a Cow’s Diet Affect 
the Climate?

Time Grade Level Content Area (s)

90 minutes MS and HS Earth and Space Sciences

Overview
Many different factors are contributing to the increase in Earth’s average global 
temperature. One of these factors is the release of the greenhouse gas methane to 
the atmosphere by certain kinds of animals. Cows, for example, burp methane gas as 
a natural part of digesting their food. As scientists search for ways to reduce the rate 
of climate change, some are investigating how feeding cows a kind of seaweed called 
Asparagopsis can help to reduce the amount of methane in their burps. 

Lesson-level Performance Expectation (Lesson Objective):
Develop a model to explain how adding seaweed to the diet of cows affects the amount of 
methane gas released to Earth’s atmosphere and how changing the amount of methane in 
the atmosphere affects the rate of climate change.  

Lesson Summary
1.	 Students share ideas about a puzzling news headline (phenomenon of reducing cow 

burps to slow the rate of climate change).

2.	 Students create a model to explain why humans burb and read an article to obtain 
information about gases in human burps.   

3.	 Students revisit the news headline to shift their focus from human burps to cow burps.

4.	 Students watch the film Our Beautiful Planet: The Climate Secrets of Cows.           

5.	 Students use scientific information and data provided in the film to identify cause-and-
effect relationship between the amount of seaweed cows eat and the amount of methane 
contained in their burps.

6.	 Students develop a model to explain the phenomenon.

Materials
Per student or pair of students

•	 Our Beautiful Planet: The 
Climate Secrets of Cows film

•	 Whiteboard or poster paper and 

markers

•	 “Why Do I Burp?” (article)

•	 “An unusual snack for cows, 
a powerful fix for climate” 
(article)

•	 Feeding cows a small amount of 
seaweed can have a big impact 
on the planet (video)

NSTA Collection of Resources 
for Today’s Daily Do 
NSTA has created a How Can a 
Cow’s Diet Affect the Climate? 
collection of resources to support 
teachers and families using this 
task. If you’re an NSTA member, 
you can add this collection to your 
library.

1www.nsta.org/our-beautiful-planet
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https://www.youtube.com/watch?v=Jo4RXVGWVNQ
https://youtu.be/Jo4RXVGWVNQ
https://youtu.be/Jo4RXVGWVNQ
https://kidshealth.org/en/kids/burp.html?ref=search%23catproblems
https://www.washingtonpost.com/climate-solutions/2020/11/27/climate-solutions-seaweed-methane/?arc404=true&fbclid=IwAR052Jw0Bg83CpMK_G0b_ayQIzssi4ZIZJYAa4qYXFKgDwEiGQwkFerUKQE
https://www.washingtonpost.com/climate-solutions/2020/11/27/climate-solutions-seaweed-methane/?arc404=true&fbclid=IwAR052Jw0Bg83CpMK_G0b_ayQIzssi4ZIZJYAa4qYXFKgDwEiGQwkFerUKQE
https://www.washingtonpost.com/video/climate-environment/feeding-cows-a-small-amount-of-seaweed-can-have-a-big-impact-on-the-planet/2020/11/27/4f94e0d0-1908-465e-ab45-8b9adb853836_video.html
https://www.washingtonpost.com/video/climate-environment/feeding-cows-a-small-amount-of-seaweed-can-have-a-big-impact-on-the-planet/2020/11/27/4f94e0d0-1908-465e-ab45-8b9adb853836_video.html
https://www.washingtonpost.com/video/climate-environment/feeding-cows-a-small-amount-of-seaweed-can-have-a-big-impact-on-the-planet/2020/11/27/4f94e0d0-1908-465e-ab45-8b9adb853836_video.html
https://my.nsta.org/collection/zyVmZJxhwGk_E
https://my.nsta.org/collection/zyVmZJxhwGk_E
www.nsta.org/our-beautiful-planet


 = Students    = Teachers

SCIENCE AND ENGINEERING PRACTICES DISCIPLINARY CORE IDEAS CROSSCUTTING CONCEPTS

Asking Questions and Defining Problems

Ask questions to identify and clarify 
evidence and/or the premise(s) of an 
argument. 

Developing and Using Models

Develop and/or revise a model to show 
the relationships among variables, 
including those that are not observable 
but predict observable phenomena.

ESS3.C:  Human Impacts on Earth 
System

Typically as human populations and 
per-capita consumption of natural 
resources increase so do the negative 
impacts on Earth unless the activities 
and technologies involved are engineered 
otherwise. 

ESS3.D:  Global Climate Change

Human activities, such as the release of 
greenhouse gases from burning fossil 
fuels, are major factors in the current 
rise in Earth’s mean surface temperature 
(global warming).  Reducing the level 
of climate change and reducing human 
vulnerability to whatever climate changes 
do occur depend on the understanding of 
climate science, engineering capabilities, 
and other kinds of knowledge, such as 
understanding of human behavior and 
on applying that knowledge wisely in 
decisions and activities.

Patterns

Patterns can be used to identify cause 
and effect relationships.

Stability and Change

Stability might be disturbed either by 
sudden events or gradual changes that 
accumulate over time.  

This lesson could be one in a series of lessons building toward:
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment. 

[Clarification Statement: Examples of the design process include examining human environmental impacts, assessing the kinds of 
solutions that are feasible, and designing and evaluating solutions that could reduce that impact.  Examples of human impacts can 
include water usage (such as the withdrawal of water from streams and aquifers or the construction of dams and levees), land usage 
(such as urban development, agriculture, or the removal of wetlands) and pollution (such as of the air, water, or land).] 

MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past century. 

[Clarification Statement: Examples of factors include human activities (such as fossil fuel combustion, cement production, and 
agricultural activity) and natural processes (such as changes in incoming solar radiation or volcanic activity).  Examples of evidence 
can include tables, graphs, and maps of global and regional temperatures, atmospheric levels of games such as carbon dioxide and 
methane, and the rates of human activities.  Emphasis is on the major role that human activities play in causing the rise in global 
temperatures.]
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Phenomenon 
Adding seaweed to the diet of cows can slow the rate of 
climate change (slow the rate at which Earth’s average global 
temperature is rising).

Experiencing the Phenomenon

1.		 Tell students that you read an interesting article this 
morning and you want to share it with them. Project 
the headline below, and have students read it.

	 Observe the headline, “An unusual snack for cows, 
a powerful fix for climate—Feeding them seaweed 
slashed the amount of methane they burp into the 
atmosphere,” then share initial thinking about the 
headline with a partner.

  	Move around the room and encourage students to 

record any questions that arise from reading the 

headline and/or listening to their partner’s ideas.

Have student pairs share their questions with the class. 
Student questions could include the following:

•	 Do cows really eat seaweed?

•	 How could seaweed affect burps?

•	 What is methane?

•	 How could what we feed cows fix climate?

2.		 Tell students that cows have been around for a very 
long time. Ask students, “In what ways do humans 
depend on cows?” The goal here is to get students 
thinking about all the ways humans depend on cows. 

	 Students share examples of how humans depend on 
cows.

  	Remind students that not all people depend on 
cows in the same way; for example, some students 

Safety

NSTA encourages K–12 teachers and school leaders to promote and support the use of science activities in science instruction and 
work to avoid and reduce injury. Additionally, NSTA recommends teachers and school leaders visit the NSTA Safety Resource page for 
up-to-date information on safety issues and guidelines.

 = Students    = Teachers
Using Artifacts and/or Discussions to 
Formatively Assess Student Learning 

Students use scientific information and principles 
to develop a model that addresses the idea that 
changing the diet of cows can help reduce the rate of 
climate change (relationships of human impact on the 
environment).

Look for student models to include: 

•	 Methane is produced when cows digest the food  
they eat.

•	 Cows burp methane into the atmosphere. 

•	 There are many more cows living on the planet than 
in the past which has caused an increase in the 
amount of methane in Earth’s atmosphere. 

•	 Methane is a greenhouse gas that traps heat in the 
atmosphere.

•	 Some cows are eating a diet that includes small 
amounts of seaweed.

•	 The seaweed reduces the amount of gas a produced 
in cow stomachs (analogous to humans eating 
antacids to reduce the amount of gas produced by a 
human stomach). 

•	 Reducing the amount of methane in Earth’s 
atmosphere could help decrease the rate at which 
Earth’s average global temperature is rising.

may not eat meat or dairy products. If necessary, 
make clear to students this is not a debate about the 
ways some people depend on (or don’t depend on) 
cows; they are only making a list of how humans 
currently depend on cows.

Students’ ideas will vary. But they may say that humans 
depend on cows for food (milk, meat, and other products 
like cheese), leather goods, and as work animals.

3.		 Next, ask students, “Why do you think cow burps 
would be a problem now, especially since cows have 
been around for thousands of years?” 
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	 Share ideas with the class.

  	If only a few students volunteer to share ideas, ask 

them to turn and talk with a partner or small group, 

then pose the question again.

Students’ ideas will vary, but students will likely focus 
on the idea that there are more people on Earth and 
more people means more cows (and more cow burps).

4.		 Ask students to think about the questions they 
have, and ask, “What do you think we need to figure 
out first to explain how feeding cows seaweed 
reduces the amount of methane they burp into the 
atmosphere?”

	 Share investigation ideas and/or information they 
need to explain the phenomenon. 

  	As students share, focus the class on ideas shared 

about figuring out what a burp is and how it can 

affect the Earth’s climate. 

Students as Scientists

5.		 To figure out what a burp is, have students start 
by figuring out something they are familiar with: a 
human burp. Ask them to recall times when they’ve 
burped or been with someone else who burped. 
Divide students into small groups, and have them 
discuss the following prompts:

•	 What is a burp?

•	 Is there any food or drink that makes you burp?

•	 Why do you burp?

•	 How do you feel before and after you burp?

	 Share with group members personal experiences 
with burps/burping.

6.		 Provide each group of students a whiteboard (or 
poster paper) and markers, and ask them to develop 
a model to explain what they think happens inside 
their body to produce a burp and what happens to 
the burp when it leaves the body. 

	 Create a group consensus model that explains how 
our body produces a burp and what happens to the 
burp when it comes out. 

  	Use student models to quickly assess what students 
currently understand about burps.

7.		 Have students share their model and ideas during 
a whole-class discussion. Student models may 
represent some of the following ideas:

•	 A burp is an air bubble that comes from your 
stomach.

•	 You burp out gases that are in the foods you eat 
or drink (soda, for example).

•	 You burp when you drink or eat too fast and 
swallow lots of air.

•	 My friend can swallow air and burp out words.

Explain to students that we burp when our body needs 
to get rid of excess gas in our stomach. Burps are usually 
caused by swallowing air (gas) when eating or drinking. 
Extra gas can also be produced as part of the digestive 
process and can also be released as a burp. 

8.		 Next, ask students to brainstorm ways humans can 
avoid having excess gas in their stomachs.  

	 Work with group members to brainstorm ways 
humans can avoid the need to burp.

  	Move from group to group, and if necessary, help 
facilitate discussion by sharing one or more of the 
following prompts: What types of food or drink 
(other than soda) cause you to burp more than 
others? Have you or someone in your family ever 
taken medicine to reduce the amount of gas in their 
stomachs?

9.		 Have students share their ideas with the class; 
record all ideas in a common space. Student shares 
could include the following: 

•	 Avoid eating specific spicy or hot foods that 
make them burp. 

•	 Take medicines (antacids) like Tums®, 
Rolaids®, GasX®, etc., to reduce gas. 

Acknowledge that students have produced a lot of good 
information about burps. Then point out one question 
about human burps that hasn’t been answered yet: What 
gases do humans burp? (Do we burp methane?)

10.		Have students read the article “Why Do I Burp?” to 
figure out what gasses human burps contain.
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	 Read “Why Do I Burp?”

  	This article is short and has a read-aloud feature 
built in. The article does not go into specific 
scientific processes but does identify some of the 
gasses that human burps contain. 

11.		Next, summarize for students that burping is 
something that happens naturally. Some foods and 
drinks can make our stomachs produce more gas 
than others, and products are available that reduce 
the amount of gas produced when we digest our 
food. Most of the time our burps contain nitrogen, 
oxygen, and carbon dioxide. 

Return to the headline and read it aloud to students. Ask 
students which questions we can now answer 

	 Identify questions the class can now answer (and 
share the answers).

  	Use a check mark or other system to show which 
questions the class has answered. Consider 
recording the answers the students share on the 
class’s list of questions.

12.		Ask students what else they need to know to explain 
this headline. As students share their ideas, focus 
their attention on ideas shared about needing 
information about what’s in cow burps, evidence 
that feeding cows seaweed makes them burp less, 
and how reducing the amount of methane in the air 
might affect the Earth’s climate.

Tell students you have a film you would like them to 
watch that shares information about research on feeding 
cows seaweed and how methane affects Earth’s climate. 
Play Our Beautiful Planet The Climate Secrets of Cows.

	 Record information that can help explain how 
feeding cows seaweed reduces the amount of 
methane they burp into the atmosphere.

  	Consider showing the film in short segments to 
allow students time to record information. You 
may want to replay parts of the film that share 
information about methane and how methane gas 
in the atmosphere affects Earth’s climate. 

Have students return to their small groups and discuss 
the following questions:

•	 What is methane gas, and how does it affect the 
climate?

•	 Why would scientists be concerned about cow 
burps? 

13.		Bring students back together. Ask the groups to 
share their answers to one or both of the questions. 
Create a class record of information shared. 
Students will likely share the following information 
obtained from the film: 

•	 Methane gas is produced when a cow digests food.

•	 Methane gas is released when the cow burps.

•	 Methane gas is a greenhouse gas and is found in 
the atmosphere.

•	 Because there are so many cows, more methane 
is being released into the air than in the past, and 
this is causing a problem.

•	 Scientists think that adding seaweed to a cow’s 
diet helps reduce the amount of methane gas they 
burp.

•	 Scientist have conducted an investigation to 
gather data about the amount of methane cows 
produce when they eat seaweed.

14.		Present the data shared in the film to students. 
Screenshots from the film and the published results 
are shown below. The data is also shared in the 
How does a cow’s diet affect the climate? collection of 
resources.

	 Work with group members to identify patterns in 
data presented in the bar graph Results (with A. 
Armata) and line graph Beef Cattle-Davis, CA, and 
patterns between the two data sets.

  	Move from group to group prompting students 
to identify patterns in the data. You might ask, 
“What pattern(s) did Dr. Kebreab notice in the 
data represented in the graphs?” and/or “How do 
the patterns in the data (and between data sets) 
help support (or refute) the claim that feeding 
cows seaweed reduces the amount of methane they 
burp?”

15.		Bring the students back together. Ask the groups 
to share the patterns they noticed in each data set 
and between the two data sets. Students should 
recognize a cause-and-effect relationship between 
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the amount of seaweed in the cows’ diets 
and the amount of methane gas the cows 
release.

Optional: Some students may benefit from 
more detail about how methane gas 
is produced as a by-product of cows’ 
digestion. The Feeding cows a small 
amount of seaweed can have a big 
impact on the planet video could also 
prompt further investigation of the 
chemical reaction that takes place in a 
cow’s rumen when it eats a traditional 
diet versus one that includes seaweed. 

Putting the Pieces Together

16.		Now that students have learned more 
about methane gas and how it is related 
to both cows and climate, ask them 
to develop a model that explains the 
headline: “An unusual snack for cows, a powerful 
fix for climate—Feeding them seaweed slashed the 
amount of methane they burp into the atmosphere.”

17.		Before students develop their model (individually 
or in small groups), collaboratively create a list of 
components the models should include. This “must-
have” list of components should include cows, cow 
stomach (representation of cow stomachs does 
not need to be scientifically accurate), seaweed, 
methane gas, and the atmosphere. 

	 Develop a model to explain how feeding cows 
seaweed reduces the amount of methane they 
release to the atmosphere, which in turn affects the 
Earth’s climate. Use words, pictures, and/or symbols 
to represent components and interactions among 
components.

  	Encourage students to create a “before-and-after” 
model. This way, students can explain what is 
happening when the cows eat a traditional diet 
versus a diet that included seaweed.

Look for student models to include the following:

•	 Methane is produced when cows digest the food 
they eat.

•	 Cows burp methane into the atmosphere.

•	 Many more cows are living on the planet than 
in the past, which has caused an increase in the 
amount of methane in Earth’s atmosphere.

•	 Methane is a greenhouse gas that traps heat in 
the atmosphere.

•	 Some cows are eating a diet that includes small 
amounts of seaweed. The seaweed reduces the 
amount of gas a cow’s stomach produces (similar 

Group A cows were fed a standard diet of grain mix, alfalfa, chopped wheat, 
cottonseed and almond hull. Group B cows were fed a diet in which 0.5% of 
the standard diet was replaced with seaweed. Group C cows were fed a diet 
in which 1% of the standard diet was replaced with seaweed. 

SOURCE: OUR BEAUTIFUL PLANET: THE CLIMATE SECRETS OF COWS

SOURCE: HTTPS://WWW.SCIENCEDIRECT.COM/SCIENCE/ARTICLE/ABS/PII/S0959652619321559
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to when humans take Tums®, 
Rolaids®, and other antacids).

•	 Reducing the amount of methane in 
the atmosphere could help decrease 
the rate of climate change.  

18.		End the lesson by having students use 
their models to share ideas about how 
human actions can negatively and 
positively affect the Earth’s climate. 

Ask students, “Besides feeding cows seaweed, 
what other actions can we take to help 
reduce the amount of methane in the Earth’s 
atmosphere?” Students’ answers will vary but 
should include the idea that we could limit 
our use/dependence on animal products; less 
dependence on cows would cause the number 
of cows on the planet to decrease (over 
time) which would decrease the amount of 
methane released to the atmosphere. 

Note:  Depending on when in a unit/
curriculum this lesson is taught, the 
modeling task could be used to assess 
student understanding about how food 
moves through a series of chemical 
reactions in which it is broken down 
and rearranged to form new molecules, 
to support growth, or to release energy 
(LS1.C Organization for Matter and 
Energy Flow in Organism).

Beef cattle fed a standard diet (0% seaweed), a 0.25%-seaweed diet, and 
0.50%-seaweed diet over 21 weeks.

SOURCE: OUR BEAUTIFUL PLANET: THE CLIMATE SECRETS OF COWS

Roque BM, Venegas M, Kinley RD, de Nys R, Duarte TL, et al. (2021) Red 
seaweed (Asparagopsis taxiformis) supplementation reduces enteric 
methane by over 80 percent in beef steers. PLOS ONE 16(3): e0247820.

HTTPS://DOI.ORG/10.1371/JOURNAL.PONE.0247820
HTTPS://JOURNALS.PLOS.ORG/PLOSONE/ARTICLE?ID=10.1371/JOURNAL.
PONE.0247820

The NSTA Daily Do is an open educational resource (OER) and can be used by educators 
and families providing students distance and home science learning.

Full NSTA Daily Do Library 

7

SPONSORED BY: KIKIM MEDIA & KENNEBUNKPORT CLIMATE INITIATIVE 

© 2021 National Science Teaching Association

TM Trademarks and service marks of Kikim Media and their affiliated companies or their respective owners. © 2021 Kikim Media. www.nsta.org/our-beautiful-planet

https://doi.org/10.1371/journal.pone.0247820
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247820
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247820
www.nsta.org/our-beautiful-planet


Ermias Kebreab 

Ermias Kebreab is associate dean for global engagement in the College of Agricultural 
and Environmental Sciences at the University of California at Davis (UC Davis), 
as well as director of its World Food Center. He is a renowned scholar and skilled 
administrator with extensive experience in sustainable agriculture and animal 
science. Kebreab oversees the advancement of the college’s international goals while 
working in collaboration with extensive internal and external partnerships to solve 
the grand challenges facing our global food systems. Kebreab also holds the Sesnon 
Endowed Chair in the Department of Animal Science. He has conducted extensive 
research in developing strategies for using feed additives to reduce methane emissions 
from livestock and has authored more than 250 peer-reviewed publications. He 
chairs the United Nations Food and Agriculture Organization Technical Working 
Group on Methane, is a committee member on the National Academy of Sciences 
Panel on Nutrient Requirements of Dairy Cattle, and is a contributing author on 
the Intergovernmental Panel on Climate Change committee refining guidelines for 
accounting methane emissions from livestock. Hailing from the East African nation 
of Eritrea, Kebreab received his B.S. in biology from the University of Asmara, 
followed by an M.S. in integrative biology and a Ph.D. in ecological modeling from 
the University of Reading in the United Kingdom. He has previously served as the 
associate vice provost of Academic Programs for Global Affairs and as the deputy 
director of the Agricultural Sustainability Institute at UC Davis.

Meet the Scientist from Our Beautiful Planet 

This lesson is based on information provided in Our Beautiful Planet The Climate 
Secrets of Cows. Our Beautiful Planet is a fascinating new series highlighting the 
work that climate scientists around the country are doing to solve some of the 

world’s most pressing issues. These dedicated scientists are seeking to better understand 
and plan for the realities of our changing climate. Using cutting edge technology and 
innovative problem solving, their answers are sometimes found in rather surprising 
and unexpected places. Our series brings the viewer along for the ride to some of the 
most important field work being done today, taking the science out of the classroom 
and into the world. These compelling stories will not only teach our viewers crucial 
scientific principles, but will also inspire them to use science to examine the issues their 
own communities face in this changing world and climate. Through these films, we 
hope scientists and citizens alike can come together to safeguard our environment and 
to protect our beautiful planet. Productions by Kikim Media. Support provided by 
Kennebunkport Climate Initiative.

About the Our Beautiful Planet Film Series

Learn More

www.kikim.com  •  www.kportclimate.org
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