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Module 3: Exploring Extreme Life

Students are introduced to organisms that survive in extreme Earth
environments. The teacher will read Bartholomew and the Oobleck, and
then invite students to investigate “oobleck” - a mixture of cornstarch and
OVERVIEW 4 : : ) :
water that has interesting physical properties. They will then learn about
one particular form of extreme life: snottites. Lesson 1is optional and not
needed for Lesson 2 or 3. Duration: 60 min

e K-LSI-1 Use observations to describe patterns of what plants and
animals (including humans) need to survive.

e K-ESS3-1Use a model to represent the relationship between the needs
of different plants or animals (including humans) and the places they
live.

e 2-1S4-1. Make observations of plants and animals to compare the
diversity of life in different habitats.

NGSS e Crosscutting Concept: Patterns. Observed patterns of forms and

STANDARDS events guide organization and classification, and they prompt
questions about relationships and the factors that influence them.

e Crosscutting Concept: Stability and change. For natural and built
systems alike, conditions of stability and determinants of rates of
change or evolution of a system are critical elements of study.

e Crosscutting Concept: Structure and function. The way in which an
object or living thing is shaped and its substructure determine many of
its properties and functions.

Kindergarten:

e Science (K.L2U1.8): Observe, ask questions, and explain the
differences between the characteristics of living and non-living
things.There is a wide variety of living things, including plants and
animals. They are distinguished from non-living things by their ability to
move, reproduce, and react to certain stimuli

First Grade
e Science (1.L4.U3.11): There are many different kinds of plants and
AZ STATE animals in the world today and many kinds that once lived but are now
STANDARDS S

e Social Studies (1.E1.1): Identify different occupations and the skills and
education needed for jobs in our community.

Second Grade
e Science (2.L2U1.10): All living things need food as their source of
energy as well as air, water, and certain temperature conditions.
e Career Development (CD.2.3): Describe how different jobs require
different skills and education.
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Note: Links to all videos are also available on the AABC website.
e Bartholomew and the Oobleck book or YouTube read aloud
(https://www.youtube.com/watch?v=00JIBIDA-qw)
e Slime Mold Video (https://youtu.be/Nx3Uulhfl6Q)
e Snottite Video (https://youtu.be/B3X8H-BCZmU or Spanish version
https://youtu.be /S2-CIGDFjyY)
MATERIALS e How to Make Oobleck Video (https://youtu.be /nw8KaHglokQ)
* 1 measuring cup
* To make Oobleck: 2 cups corn starch and 1 cup water (We prefer this
recipe over the recipe in the video.) Double this amount for a large
class.
¢ 1small bowl and 1spoon per group

¢ Astrobiologist: All different kinds of scientists who study how life
works on Earth and beyond Earth.

e Extreme Life: A living thing that survives and thrives in conditions that

VOCABULARY most living things could not survive in.

* Snottite: A gooey and dripping thing that looks like snot and hangs
from cave ceilings. It is made up of tiny bacteria that can survive the
cave environment.

e Set up your computer for watching the YouTube videos mentioned in
the Materials section, and review the videos.

* Make the Oobleck beforehand by thoroughly mixing 2 cups corn
starch with 1 cup of water. (You might choose to double this amount
for a large class.) It will be difficult to mix at first, and takes about 5
minutes to fully combine. You can make this up to a day before using.

¢ Right before using, stir the Oobleck again, then divide the mixture into
bowls, enough for each group to have a bowl.



https://www.youtube.com/watch?v=0OJ1BlDA-qw
https://www.youtube.com/watch?v=0OJ1BlDA-qw
https://www.youtube.com/watch?v=Nx3Uu1hfl6Q
https://youtu.be/B3X8H-BCZmU
https://youtu.be/nw8KaHglokQ
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Warm up (5 minutes)

¢ Tell the students, “Today we're going to learn about some interesting
and strange life. What's the weirdest or strangest living thing you've
ever heard of, and what makes it weird or strange?”

e Allow students to share their answers.

e Tell the students that you have another weird creature to share: slime
mold. Watch the YouTube video about slime mold.

(https://youtu.be /Nx3UulhfléQ)

¢ Tell the students that there are lots of scientists that love to study
weird and interesting life. One of those types of scientists is called an
astrobiologist. Astrobiologists study what life might be like on other
planets or moons beyond Earth.

e Ask the students, “Why would studying weird and interesting life on
Earth be helpful to an astrobiologist, who is looking for life beyond
Earth?”

e Explain to students that scientists have not found life beyond Earth.
We have not discovered definitive evidence of life anywhere else

LESSON except planet Earth. Astrobiologists need to learn about all of the
different kinds of life that can exist on Earth, because it will help us
understand what life might look like on other worlds.

PROCEDURE

Reading: Bartholomew and the Oobleck (15 minutes)

e Tell the students that you are going to read a book about a village
being covered in a slime called Oobleck.

e Tell the students, “While I'm reading the story, | want you to imagine
that the Oobleck isn't just another type of weather, like rain or snow,
and it wasn't created by magicians like in the story. Instead, | want you
to imagine that it's a living creature from outer space. If you were a
scientist in this story, how would you study this creature? What tools
would you use to study it?”

¢ Read the book aloud or use a Youtube video read along.

(continued on the next page)



https://www.youtube.com/watch?v=Nx3Uu1hfl6Q
https://youtu.be/Nx3Uu1hfl6Q
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e As you are reading, you might consider stopping at these points in the
story to connect the story to the astrobiology theme:
o When the Oobleck first appears:
= Text: "Something green and gooey was dripping out of the
sky."
= Discussion Point: Ask students to describe the appearance and
behavior of the oobleck. How would they collect samples of
this substance? What initial observations would they make
about its properties? How would scientists make sure they are
being safe when encountering a potentially dangerous new
substance?
o When the Oobleck starts causing problems:
= Text: "The Oobleck was everywhere! It was sticking to
everything and everyone."
= Discussion Point: Discuss how scientists might study the impact
of the oobleck on the environment and living organisms. What
tools would they use to analyze its effects on different
materials and creatures?
o Bartholomew's observations:
= Text: "Bartholomew watched the Oobleck closely. He noticed
it was getting thicker and stickier."
= Discussion Point: Encourage students to think like scientists.
What changes in the oobleck's properties might indicate it's a

LESSON living creature? How would they test their hypotheses?
PROCEDURE o Bartholomew's solution:
= Text: "Bartholomew thought hard. He had to find a way to stop
the oobleck."

= Discussion Point: Encourage students to think about problem-
solving in science. What strategies would they use to find a
solution to the oobleck problem? How would they test their
ideas?

Activity: Oobleck Observation (15 minutes)

e Explain to the students that you will be making some Oobleck and
pretending to be astrobiologists studying the Oobleck. Remind them
not to eat the Oobleck.

¢ Remind the students that now they are going to pretend that the
Oobleck is a newly discovered form of life. They are going to pretend
to be astrobiologists and “study” this new life with their groups.

¢ Give the students 10 minutes to study their Oobleck in pairs or groups.
If the students are older, have them write down their observations.

e Encourage the students to poke the Oobleck both gently and
forcefully, observe the Oobleck falling from the spoon or their fingers,
etfc.

¢ When done, have students clean up their stations and prepare for
class discussion.
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Reflection (10 minutes)

e Ask the students to share their scientific observations during their time
pretending to be an astrobiologist.

¢ Reiterate that the Oobleck they made is not actually alive, we were
just pretending. Ask the students, “How do we know that it's not
actually alive?” Explore this question as appropriate for the grade
level (Such as Oobleck doesn’t need food/sunlight/energy, doesn’t
die or grow, doesn’t reproduce, can survive any temperature, etc.).

e Ask the students to imagine that they are a scientist exploring a new
cave. Suddenly you see a weird slime that looks like snot, jiggling and
hanging from the ceiling of the cave. Would you think it was alive?
What tests would you do to see if it's alive?

LESSON e Watch the video on Snottites and talk about what they learned.

PROCEDURE ¢ Tell the students that astrobiologists are interested in studying
extreme life like Snottites, because it helps them to know what
extreme conditions life might be able to survive on other planets.

e For instance, snottites can survive acid environments, so studying
snottites can help astrobiologists understand how life might survive on
an acidic planet.

¢ Also, unlike most living things that get their energy from the Sun (or
their food gets energy from the Sun), snottites get their energy from
chemicals. So, studying snottites can help astrobiologists understand
how life might survive on a planet or moon that doesn’t get much
sunlight.

e (If doing the next lesson) Tell students that they'll be learning about
more types of extreme life in their next science lesson.

¢ Have students describe snottites to their family. Encourage them to
ask their family about some other weird living things they have seen or

EXTENSION AND know about.

TAKE-HOME e Some living things have adapted to thrive in extreme conditions. Have
- students reflect on this question: “What superpowers have you, your
ACTIVITIES family, or your culture developed to thrive in your environment?”

¢ You might consider allowing students to take the Oobleck home in a
bag to show off to their families.

This lesson was created by Marguerite Samples, an elementary school educator at
Pueblo Elementary in Tucson, AZ, in collaboration with the Arizona Astrobiology Center.
It is supported and distributed by the University of Arizona's Astrobiology Center with
funding from the Marshall Foundation, Tucson, AZ. For more information, contact Lauren
James at laurenjamesearizona.edu. Lesson kits are available for checkout from the
Arizona Astrobiology Center - https://astrobiology.arizona.edu/
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