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Engineering focus:
Learners will be working as an engineer by asking questions to identify and
better understand problems (problem finding).

Cattle Carers - Session 2
How does dairy farming affect our

climate?

Learning time:
1.5 hours



Suggested age

group:
9-11 years old

Context:
Learners build on their learning about the problems that agricultural
engineers are finding solutions to on dairy farms. They work scientifically to
better understand how changing the diet of cows might reduce the
greenhouse gas emissions from dairy farming. The link between science and
engineering is key in this session as learners will use their science skills and
understanding to consider engineering solutions related to climate action.
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Curriculum for Excellence links:
Second Level:
I can extend my knowledge and understanding of engineering disciplines to
create solutions. TCH 2-12a
By investigating some body systems and potential problems which they may
develop, I can make informed decisions to help me to maintain my health and
wellbeing. SCN 2-12a
By contributing to investigations into familiar changes in substances to produce
other substances, I can describe how their characteristics have changed. SCN 2-
15a
I have collaborated in activities which safely demonstrate simple chemical
reactions using everyday chemicals. I can show an appreciation of a chemical
reaction as being a change in which different materials are made. SCN 2-19a
Inquiry and investigative skills (see Sciences Benchmarks for further details):
Plans and designs scientific investigations and enquiries
Carries out practical activities in a variety of learning environments
Analyses, interprets and evaluates scientific findings
Presents scientific findings
I can make suggestions as to how individuals and organisations may use
technologies to support sustainability and reduce the impact on our
environment. TCH 2-07a

measuring cylinder
warm water (between 45 -50  C
stirring rod
thermometer 
camera to photograph changes 
Problem on a page handout - Cattle Climate
challenge

 Cattle Carers Session 2 Presentation

2 small/medium zip lock bags
a sachet of yeast
half a sheet of dried seaweed
teaspoon
sugar 

Resources:

Per group: o

DISCLAIMER: These teacher notes were written by The University of Manchester’s Science & Engineering Education Research and Innovation Hub. The
Engineering Educates Challenge and the author(s) are not liable for the actions or activity of any persons who uses this resource or in any of the suggested
further resources. We assume no liability with regard to injuries or damage to property that may occur as a result of using this information. These activities
are designed to be carried out by children working with an adult. The adult is fully responsible for ensuring the activity is carried out safely. You can access

further H&S advice from SSERC.

(c) 2022 Copyright The University of Manchester

https://www.amazon.co.uk/gp/product/B08B16M9ZF/ref=ppx_yo_dt_b_asin_title_o01_s00?ie=UTF8&psc=1
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sserc.org.uk%2F&data=05%7C01%7CAmy.Dixon%40sserc.scot%7C05a0d39f51b84bfbb94f08dacd6e14c5%7Caa8b9494cb3448babf3f227694ed07ae%7C0%7C0%7C638048169916846411%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FT5jCRCvq10MflHrjUq04XchOmwws55M%2F3GeZwq0a34%3D&reserved=0
https://www.sserc.org.uk/
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Step-by-step plan
Odd One Out 
Elicit learners prior understanding of greenhouse gases and climate change.
Show images of a cow, cars, wind/solar farm and a coal fired power station
(slide 2). Ask learners to work in pairs to choose an odd one out and be able to
justify their choice. 

Take some time for pairs to share their ideas with the group, using prompts to
encourage learners to think about the environmental impact of each thing such
as "Think about the impact of these things on the environment". 
Note: Cows, vehicles and power stations all release greenhouse gases that lead
to global warming. Wind/solar farms make electricity without polluting the
environment.

How does farming contribute to greenhouse gas emissions?
Use the NFU infographic to identify the role that farms play in both emitting and
capturing greenhouse gases (slide 3). Ask learners to talk to their partner about
why we should be concerned about greenhouse gases - allow a couple of
minutes to discuss before sharing ideas with the group.
Show the pie chart on slide 4 so that learners can appreciate the significance of
the contribution that cows make to greenhouse gas emissions. There are some
questions to support interpretation. Explain how scientists use satellite
technology to monitor greenhouse gas emissions (slide 5).

Why do cows exhale greenhouse gases?
Explain why cows breathe out greenhouse
gases, connecting with learners' prior
understanding of digestion and linking to ideas
about chemical change.

Different chemical changes take place in the stomach which change the chemicals in
food into new products. Digestion is where the chemicals in food are broken down
into smaller pieces that can be absorbed into the body and fermentation is where
microorganisms such as bacteria or fungi break down carbohydrates into sugars as
well as producing gases such as carbon dioxide gas and methane gas. These gases
mostly leave the body through burps. Carbon dioxide and methane gas are both
greenhouse gases. They trap heat energy from the Sun in our atmosphere which
leads to global warming.

(c) 2022 Copyright The University of Manchester
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Working scientifically: Does seaweed affect the rate of fermentation?
Learners collaborate in groups to carry out a simple comparative test to observe the
effect of seaweed on fermentation. In this guided enquiry, learners will be following a
suggested method but should be encouraged to think about the variables they need to
control to make the test fair (quantities, temperature etc) and adapt the method
accordingly.

Optional Activity: How could we capture methane from dairy cows?

Provide learners with the Problem on a page: Cattle Climate Challenge and
pose the problem 'How could methane be captured from dairy cows so that it
can be used as a fuel?' (slide 10).
Leaners collaborate to imagine different ways to solve the problem and
prepare to communicate their ideas with their peers through words and
drawings. Encourage learners to consider the advantages and disadvantages of
each other's ideas in terms of cow wellbeing and the environmental impact.

Put a heaped teaspoon of yeast (half the sachet) in
each zip-lock bag; tear half a sheet of the dried
seaweed into small pieces and put inside one of
the bags – mix thoroughly with the yeast.
Dissolve the sugar in the water and divide
between the two samples.
Press the bag to remove excess air and seal. Mix
the contents together by gently pressing the
contents with fingers, ensuring that the bag is
completely sealed to prevent escape of gases.
Observe and record changes in the bags over time
using drawings, video or photographs.

Suggested method (slide 7)
1.

2.

3.

4.

After 60 mins there will be a noticeable difference between the two bags showing that
the presence of the seaweed has reduced the rate of fermentation so that less carbon
dioxide is formed. Learners can use their observations to draw a conclusion and make a
prediction about how including seaweed in a cow's diet might affect gas emissions.

Introduce learners to research carried out with cows in the US to try and find out how
the introduction of a red seaweed supplement to a cow's diet affects methane 
 emissions (slide 8) and then share some bar charts of their findings for learners to
interpret (slide 9).

(c) 2022 Copyright The University of Manchester






