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A few caveats....

e The Soil baMEL is in its third year of use. Be glad you aren’t teaching this in elementary
otherwise our topic today might have been...

Webpage

b - W LAl
e Alot of what | have done depended on time L pod) ) \ ¢
| had to available. i K COLOSSAUMBRELLA &

WHY DO KIDS EAT DIRT?

° Feel free to chime in with ideas!!



https://serc.carleton.edu/mel/teaching_resources/soil_food_security_bamel.html

Sample On-Level Standards and Applications...

Environmental Science

ESS3.A: Natural Resources Humans depend on
Earth’s land, ocean, atmosphere, and biosphere
for many different resources, including air,
water, soil, minerals, metals, energy, plants, and
animals.

ESS3.C: Human Impacts on Earth Systems
Recorded history, as well as chemical and
geological evidence, indicates that human
activities in agriculture, industry, and everyday
life have had major impacts on the land, rivers,
ocean, and air.

Earth Science (6th Grade)

ESS3.A: Natural Resources

e Humans depend on Earth’s land, ocean,
atmosphere, and biosphere for many different
resources.

e Minerals, fresh water, and biosphere
resources are limited, and many are not
renewable or replaceable over human lifetimes.

e These resources are distributed unevenly
around the planet as a result of past geological
processes.



Content:
Advanced Content Outline:

e Ecosystems
e Earth Systems and Resources e Synthesizing to establish a collective
e Land and Water Use understanding
e Aquatic and Terrestrial Pollution e Listening, comparing, critiquing, debating,
e Global Change and. rgsppndlng 2 peers
_ » e Refining ideas and building on other's
e Sustainability contributions
Practices: e Engaging in multiple interactions with texts

e Allowing for diverse interpretations and

e Concept Explanation responses

e Visual Representations
e Text Analysis



Directions: Write the number of each evidence you are using and for each model you have selected in the boxes below. Then draw 2 arrows
from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

The evidence supports the model

The evidence STRONGLY supports the model

The evidence contradicts the model (shows its wrong)
The evidence has nothing to do with the model

Cookies left near fireplace
appear eaten. There is
what appears to be a boot
print on floor.

| saw a guy named
Santa at the mall who
fits the description.

€ A

here is a big
guy in red suit
named Santa
who delivers
gifts.

| woke up early and may
have seen mom and dad
placing gifts under
tree...”Helping Santa”

(

There is no
“Santa” who
delivers gifts in
Dec/Jan

None of my gifts appear to
be made in the North
Pole...they all say “Made in
China”

\ timeframe




Directions: Write the number of each evidence you are using and for each model you have selected in the boxes below. Then draw 2 arrows
from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

The evidence supports the model
The evidence STRONGLY supports the model

The evidence contradicts the model (shows its wrong)

The evidence has nothing to do with the model

A video camera was left in
room all night and saw
nothing. Only a 2 minute part
where it mysteriously paused.
Money was under pillow.

I had my picture taken with
the Tooth Fairy at my
dentist's office. She seemed
real and and smelled like
pixie dust (I think)

\

If you leave
tooth under
pillow a fairy
will exchange it
for money

% J

f'There is no fairy ‘
involved. Money
provided by

some other

\ technology.

| woke up one night and
found my dad with my tooth
in one hand a and money
in the other. He claimed he

| was “Checking”

| watched Tinkerbell, a
fairy-themed movie, and
noticed they didn’t have any
teeth laying around.




Activating Background Knowledge Beforehand.




B. Model Plausibility Ratings Food Security
]

Nam _ Date: /23123
Teacher: ) Por riod: |
Group members, if any: TL\b {\\a L le

Please work on this individually and read the following information carefully.

Humans create models to help explain things.
Below are three models. These provide different ideas about the role of soils in providing food for our growing
global population.

Model A: Increased knowledge has resulted in improved farming methods and soil health. These improvements
will solve food challenges.
A person who supports this model makes the following argument:

Human advances in agriculture and soil science will solve food security challenges. Farming is better when people take
care of their soil in different ways. They can use soil improvement and conservation methods.

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

A person who supports this model makes the following argument:

As our population increases, so does the pressure placed on our natural resources. Together, these pressures affect

soils, making them unusable to grow food. Soils are too wet, too dry, or lack the ingredients needed for crop production.
Climate change is making the problem even worse.

Model C: Soil is not necessary for food security. Other farming methods that do not rely on soil will solve food
security problems.
A person who supports this model makes the following argument:

While soil is important for farming, farming methods that don’t use soil can provide new sources of food. These crops
will be grown in water or come from ocean plants.

Plausibility is a judgment we make about the potential truthfulness of one explanatory model compared to another. The
judgment may be tentative (not certain). You do not have to be committed to that decision.

Circle the plausibility of each model. [Make three circles, one for each model.]

Greatly .

implausible ng_hly

(or even impossible) plausible
Model A 1 2 10
Model B 2

Model C 2

baMEL MPR (03/2023)




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

I've done this many different ways in past
baMELS: Jigsaw, short spurts, all-in-one day,
outdoors, and even independently.

— Usually we read, as a class, two to four
each day but they could all be done at once..

— Helpful to have “hooks” from time-to-time
(food, excursions, and games work well)

— Review the models each day and perhaps
past lines of evidence.







Evidence Text #1: Read



Evidence Text #2: Silent (simple...think pair share)



Evidence #4: Silent (complex...think-pair-share)

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




Evidence Text #3: Siletin (synthesize...outside info)



Evidence Text #5: Listening (Mr. Piper)

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: Popcorn







Evidence #7: Novel

Growing crops at the bottom of the
ocean can provide alternatives to
traditional farming. Crops can be
grown without soil in underwater
bubbles.



Evidence Text #8: Extend

" nitrogen-fixing




Your Vote Counts!




MELs Diagram Day (~40 minutes) :
Part | Setting Up Diagram

I've used these several different ways with “Soils™:
1. Class decides which models to “Analyze”

-- Groups choose Evidence to Compare

o

Class votes for Evidence
| Choose a few and allow them to choose others.

=

-- Used electronic version to communicate results..

I’ve found it all has to do with how much time | have.

YM=L
@2






Name: Date: S 5 'M}Teacher: My. E Q:;y Period: ' )

If you worked with other students, their name(s): ! I ; t“ \_/i IS] f} ‘_/s E i

Directions: Write the number of each evidence you are using and for each model you have selected in the boxes below. Then draw 2 arrows
from each evidence box, one to each model. You will draw a total of 8 arrows.

The evidence supports the model
The evidence STRONGLY supports the model
The evidence contradicts the model (shows its wrong)

The evidence has nothing to do with the model

Page I of 1
baMEL Worksheet (02/11//2018)




Mels Diagram: Group (The Soilers)

Mels Diagram



https://cdn.serc.carleton.edu/files/mel/teaching_resources/bamel_diagram.v2.pdf

Explanation Task (~ 15 to 20 minutes)

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 | 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.



Questions 1 and 2....

1. Now t‘hQ‘t you have completed the diagram, reconsider the plausibility of Models A and B (and C, if there is one). Circle the
plausibility of each- model. [Make one circle for each model.]

Greatly
implausible Highly
(or even impossible) plausible
7
Model A 1 2 3 (9 &) (s 7 8 9 10
Model B 1 2 3 4 @ 6] 7 (8 ) 9 10
Model C 1 2 G ‘)‘ 5 6 7 8 9 10

(if there is one)

2. For the model you selected as most plausible, explain why you think so.
g 0tk madle ® Ve our Soil s Bom Bl and S iwkeSTE oo
alwry provee Oh 2080 oS- oM o Do . Though
Feceddoy | ORE G e, CERE R o ke Ve colt e n e
ndgX . Flover ana Vneldl: ‘oene 3 lige

6 ¢ P a4
A A il )rccv\o\caﬂ éo o _
i Please Make Sure to Complete Page 2
P 1of2
pc-baMEL ExpT (03/2023) age 10




Please work on this part individually after you complete your diagram.

1. Now that you have completed the diagram, reconsider the plausibility of Models A and B (and C, if there is one). Circle the
plausibility of each model. [Make one circle for each model.]

Greatly
implausible S Highly
(or even impossible) plausible

Model A 1 2 3

Model B 1 2 3
Model C 1 2 4___@ 10

(if there is one)

2. For the model you selected as most plausible, explain why you think so. @G&S on OJF 60!\
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E. Explanation Task

Q u estl O n 3 3. Which arrows changed your plausibility judgments about the models? If your plausibility judgment did not change, which
arrows supported your original plausibility judgments? Consider 2 lines of evidence. For each line, does it support, strongly

. support, or contradict one of the models? Why? When writing your explanation, consider the following:
B aS I C e Use the specific information from the evidence text and figures to support your response. Ex: when looking at
graphs or figures, be sure to describe the patterns in the data.
e Describe any cause-and-effect relationships found in the text.
Evidence # : 2 strongly supports l| contradicts | has nothing to do with Model_& because:
i+ shows how farmers smart+ thinlin ovd ideas show

new Woys to increase geod Rurming.

Evidence # 5 _strongly supports contradicts | has nothing to do with Model B because:

i shows how many Peopie ‘on our  plants  use
resources that— cooid e horming  fwmilomds,

f2
pc-baMEL ExpT (03/2023) Page 2 o



E. Explanation Task
3. Which arrows changed your plausibility judgments about the models? If your plausibility judgment did not change, which

arrows supported your original plausibility judgments? Consider 2 lines of evidence. For each line, does it support, strongly
support, or contradict one of the models? Why? When writing your explanation, consider the following:

Q u eStI O n 3 " e Use the specific information from the evidence text and figures to support your response. Ex: when looking at
- graphs or figures, be sure to describe the patterns in the data. :

e Describe any cause-and-effect relationships found in the text.

(ad Va n Ced ) Evidence # strongly supports | supports | contradicts | has nothing to do with Model_/T_ because:

becavse iModel A 1S Sayin J[‘hmt \‘{\CYQOS(J Lo }{)edge Cur hesP s F’/)J
hew Wods Yo i"MProve So) health omd &/{dehcgczs JS .}O;ng ahail

A New woY Yo \mPove Soi| wealth called MHo3eN FIXihg bactey g
and You need te Narg lots> o kowl edge o Jo that, ’

Evidence #_L_/[ strongly supports | g | contradi-ctp | has nc;t)hing to do with Model& because:

: (4> Model & vecavse enidedce U 1S
ng evderice A suffett= 1 . deflce
\5?@(1% Mot o\ Wate change s OFFEER Soi) and Model b
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Content:
Advanced Content Outline:

e Ecosystems
e Earth Systems and Resources e Synthesizing to establish a collective
e Land and Water Use understanding
e Aquatic and Terrestrial Pollution e Listening, comparing, critiquing, debating,
e Global Change and. rgsppndlng 2 peers
_ » e Refining ideas and building on other's
e Sustainability contributions
Practices: e Engaging in multiple interactions with texts

e Allowing for diverse interpretations and

e Concept Explanation responses

e Visual Representations
e Text Analysis



@FoodInsight
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