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What does Soil Science tell us about Food Security?

● Soil Security and Food Security are interconnected concepts
● Without healthy soil, nutritious food will be much harder to produce into the foreseeable 

future, and how we access food influences the relationship individuals and communities 
have with the soil

● The 5C’s (dimensions) of the soil security framework for soil management: 
○ soil condition
○ soil capability
○ soil capital
○ connectivity
○ codification (policy)
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“The nation that destroys its 
soil destroys itself.” 
President Franklin D Roosevelt, on February 26, 1937, 
writing to all State Governors in the USA to make a case for 
effective soil management.



Relevant NGSS Connections…
HS Earth and Space Science DCIs

ESS3.A.1: Resource availability has guided the 
development of human society 

ESS3.C.1: The sustainability of human societies 
and the biodiversity that supports them requires 
responsible management of natural resources.

ESS3.C.2: Scientists and engineers can make 
major contributions by developing technologies 
that produce less pollution and waste and that 
preclude ecosystem degradation.

MS Earth and Space Science DCIs

ESS3.A.1: Humans depend on Earth’s land, 
ocean, atmosphere, and biosphere for many 
different resources. Minerals, fresh water, and 
biosphere resources are limited, and many are 
not renewable or replaceable over human 
lifetimes. These resources are distributed 
unevenly around the planet as a result of past 
geological processes. 

ESS3.C.2: 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.

Can you think of other connections?



https://zoom.earth/maps/pre
ssure/Models



3 Explanatory Models…..

Model A
Increased knowledge has resulted 
in improved farming methods and 
soil health. These improvements 
will solve food challenges.

Model B
Our use of natural resources has 
negative effects on soil health. This 
places risks on food access for our 
growing population.

Model C 
Soil is not necessary for food 
security. Other farming methods 
that do not rely on soil will solve 
food security problems.



Model Plausibility Ratings (MPR) 

Investigating different ideas about the 
soils and their role in providing food for 
our growing global population.



https://zoom.earth/maps/pre
ssure/Evidence Texts



Read Through the Evidence Texts (~ 40 to 50 minutes)

Many methods: Jigsaw, short spurts, 
all-in-one day, independently, etc

Common method - read as a class, while 
breaking down the figures

It may take a class period, depending on 
your grade-level, and other teaching 
contexts

Other possible methods?



Evidence Text #1 

Soil is a non-renewable resource that degrades over time as 
humans grow crops



Evidence Text #2

Farmers use different ways to increase soil health and make 
food grow.  Most farming methods help soil health, but some 
methods do not work.



Evidence Text #3

Hydroponics is a way to grow crops indoors in nutrient-rich 
water without soil. Not all crops can grow using hydroponics.



Evidence #4

Climate change has led to changes in temperature and 
precipitation amounts around the world. Temperature and 
precipitation changes could make soils unusable for growing 
crops.



Evidence Text #5

Farmers use fertilizer to chemically balance soils and improve 
soil health.  When fertilizers are used on a land plot too long, 
the soil can be harmed.



Evidence Text #6

The ocean covers 70% of our planet’s surface.  The ocean 
has many natural resources to solve food security problems, 
such as plants and animals for food.



Evidence #7

An alternative farming method is to grown crops in underwater 
bubbles. Crops grown this way do not need soil. 



Evidence Text #8

Farmers are finding new ways to use nitrogen-fixing bacteria 
to help grow food.



baMEL - Evidence Statements & Evidence Texts

Use a modified jigsaw strategy to read the Evidence Texts…..



Next Steps…



MEL Diagrams

Given the option to select two of the three models, this can done in many ways 
which can still provide student autonomy

● Class votes which models to analyze, then groups choose evidence to 
compare 

● Group choses everything
● Students complete the task on their own, and then meet in groups for 

consensus discussions
● You (teacher) selects two models, and the students select a third. This 

ensures the “Scientific” model is included.



baMEL Diagram



Time to select Models and Evidence Texts

2 of 3 Models

and

4 of 8 Evidence Texts



baMEL Task

1. Meet with your team, and refine your choices of 2 models and 4 lines of 
evidence.

2. Discuss the lines of evidence, and identify the connections to each model

Note: The results of your consensus discussion does not require that all team 
members have the same diagram.



baMEL diagram (note the missing connection…)





Explanation Task

Students are asked to:

1. Re-rate the plausibility of each model.
2. Why they feel one model is more plausible than another.

→ At this point, return their original plausibility ratings ←

3. Students complete one or two “slotted” prompts asking which evidence/model connection was most 
compelling in strongest in either changing their views or solidifying what they already believed.

→As part of a summative I asked that they complete the prompt and then either Explain, Give   

                      Examples, or Extrapolate (go beyond the evidence a bit) to support their answer. 

→ They could also explain how their opinion differed from their groups.



Debrief

● What challenges came up while doing this activity? How were they resolved?
● How is a baMEL different from a pcMEL?
● What connections do you see with your course content?

Task: With your team, brainstorm implementation strategies for a baMEL



Questions and Comments…
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Questions 1 and 2….



Question 3 



Questions 1 and 2….(ummm - thoughts?!)



Question 3
(Basic) 



Question 3:
(advanced)


