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Illustrated 
Instructions

Searching 
for Life 

Illustrations by Kevan Mills 

The material contained in this product is based upon work supported by NASA under grant 
award No. NNX16AE30A. Any opinions, findings, and conclusions or recommendations expressed 
in this material are those of the author(s) and do not necessarily reflect the views of the National 
Aeronautics and Space Administration. 



Searching for Life

 Image 1

Look at what is in the cups. What do you see? Discuss with others. 



Searching for Life 

Image 2

Smell what is in the cups. What do you smell? Discuss with others. 



Searching for Life 

Image 3 

What did you observe when you looked at and smelled the materials in the cup? Write down and discuss your 
observations. 



Searching for Life 

Image 4 

Carefully pour hot water into the cups. BE CAREFUL WITH HOT WATER and ask an adult for assistance.  



Searching for Life 

Image 5 

Pour enough hot water to fill the cups halfway. The water should barely cover the top of the sand mixture. DO 
NOT FILL THE CUPS ALL THE WAY. 



Searching for Life 

Image 6 

DO NOT TASTE OR DRINK WHAT IS IN THE CUPS



Searching for Life 

Image 7 

Observe the water-filled cups for 10 minutes. What do you see? 



Searching for Life 

Image 8 

Smell the cups. What do you smell? 



Searching for Life

Image 9 

Discuss your observations and write them down! 



Searching for Life 

•	 What are the characteristics of life?  
•	 What are some examples of living things? 
•	 What are some examples of non-living things? 
•	 How do you know that something is alive? 

Image 10 





Nurturing Life
A garden can be a reminder of life’s needs and our connection 
to the planet we call home. Children consider the requirements 
of living things and compare the surface conditions on Mars to 
those found on Earth as they create take-home gardens out of 
plastic bottles. Gardening tips and options for indoors and out-
doors are provided. 

View the online activity guide at: https://bit.ly/2N5DvsA

•	 Life as we know it only exists on Earth, but NASA has missions planned to  
	 explore other candidates, including Mars, Europa and exoplanets beyond our  
	 Solar System.
•	 Mars is our closest neighbor, and a likely candidate for finding (microscopic)  
	 life in our Solar System.
•	 Extremophiles on Earth can give us clues about life on other planets and  
	 even moons like Titan, which orbits Saturn.

Activity Guide

Key Concepts

Build a Program with Related Resources

Use the associated illustrations, found in this binder and on the STEM  
Activity Clearinghouse, to help patrons that may benefit from visual instruc-
tions. Additionally, these illustrations may help you facilitate this activity in a 
Station format. 

Reach out to a local garden or garden supply shop to see if they are interested 
in helping facilitate this activity. 

This activity pairs well with Searching for Life, an activity where patrons look for 
characteristics of life in different types of soil. 

This activity complements the Mars Engineering activity and can be combined 
with a presentation by an astrobiologist, planetary scientist, or NASA Solar 
System Ambassador, if desired. 

Need more ideas? Visit our STEM Activity Clearinghouse 
(http://clearinghouse.starnetlibraries.org)

Originating Source:
Nurturing Life was developed by the Lunar and 
Planetary Institute

Add Your Review of This Activity

There are many STEM educational resources available to use  
in programs. We hope that you will give this activity a try!  
Then, help others find the “best of the best” by writing a  
review on the STEM Activity Clearinghouse. Email your  
favorite activities directly to a colleague!  

Content Area – Biology, Earth  
Science

Ages – Family, Early Elementary, 
Upper Elementary, Tweens (9-12)

Activity Time – 1-2 hours

Prep Time – 20-40 minutes

Difficulty Level – Medium

Mess Level – Medium

Materials List – Select regionally-
appropriate seeds or plants, ½ cup 
to ¾ cup of Gravel or pea rock for 
the bottoms of containers, 1 clean, 
empty 1L or 20 oz. plastic bottle 
(no lid/cap), 2 cups of Soil (sandy 
mix described in the “Preparation” 
section or a “succulent and cactus” 
mix), ½ cup of Water, duct tape (in 
fun colors, if possible), approxi-
mately 4–6 inches per child, 1 plant 
care label/card, including plant 
name, lighting, temperature, and 
watering/feeding requirements

https://bit.ly/2N5DvsA
http://clearinghouse.starnetlibraries.org)



Illustrated 
Instructions

Nurturing Life 
Illustrations by Kevan Mills 

The material contained in this product is based upon work supported by NASA under grant 
award No. NNX16AE30A. Any opinions, findings, and conclusions or recommendations expressed 
in this material are those of the author(s) and do not necessarily reflect the views of the National 
Aeronautics and Space Administration. 



Nurturing Life

•  “What is a scientist?” 
•  ”What is biology?” 
•  “What is astrobiology?” 

 Image 1: Think and Discuss 



Nurturing Life 

•  “What do we need for life?” 
•  “What do living things need to survive?” 

Image 2: Think and Discuss 



Nurturing Life 

•  “What is it like on Mars?” 
•  “What would it be like to live on Mars?” 

Image 3: Think and Discuss 



Nurturing Life 

Image 4 

Select seeds or plants that can grow and survive in a small container and will do well in the region that you 
live. For example, a jade plant is a great choice if you live in Colorado or Utah. A coconut tree would be a bad 
choice! 



Nurturing Life 

Image 5 

Remove the top of the bottle from the lower part of the bottle. Your bottle should already be separated. If your 
bottle is not separated, ask an adult for help. 



Nurturing Life 

Image 6 

Pour ½ - ¾ cup of small rocks or gravel into the bottom of the bottle. 



Nurturing Life 

Image 7 

Add 2 cups of your soil mix into the bottle. 



Nurturing Life 

Image 8 

Plant your plants or seeds according to package directions. 



Nurturing Life 

Image 9 

Add about ½ cup of water to your bottle, or until there is around 1 inch of water in the bottom of the bottle (in 
the rocks). 



Nurturing Life 

Image 10 

Replace the top of the plastic bottle so that it fits around the outside of the bottom. Secure the top of the 
bottle (without a cap) in place with a piece of tape. 



Nurturing Life 

Image 11 

Take your “garden in a bottle” home with you. Keep a daily journal of your plant’s growth and changes.





“The Search for Habitable Worlds” Collection

 The following list contains activities in the STEM Activity Clearinghouse that are relevant to Kit D: The Search 
for Habitable Worlds. These activities are, of course, timeless and can be conducted whenever the desire 
strikes, but they were added to the binder to provide an idea of the great breadth and depth of material  
available to support this particular STEM facilitation kit. Enjoy!

Rover Designs
Participants explore programming concepts by “coding” one another to build space designs using uniform 
blocks, such as Keva Planks.
http://bit.ly/2JG56iq

Mars Rovers
Players acting as “Mission Control” and a “Rover” must work together to navigate a large obstacle course – with 
blind folds!
http://bit.ly/31ytqJf

Binary Bead Craft: Bracelet (or Necklace) Version
Write your own name or nickname in binary code using beads on a bracelet.
http://bit.ly/2N8xBpY

Binary Bead Craft: Pin Version
Write your initials in binary code to create beaded pins.
http://bit.ly/2Je5Qv1

Anomaly Adventures: Space Through the Eyes of a Computer
Humans are excellent at spotting the differences between two images, but we need computers to help us 
explore the universe and study our own planet. Children compare space images to find differences – just like 
computers use the process of “anomaly detection.”
http://bit.ly/2N9XbfP

I Want to Hold Your Hand
NASA uses robotic explorers to collect information about places where humans cannot travel. This activity 
leads patrons to build and test a robotic-like hand.
http://bit.ly/2BwPmtO

Space Forts: Exploring Computer Processing Systems
Patrons learn about parallel and serial processing computer systems by racing the clock to build a fort with 
stackable blocks.
http://bit.ly/2PEgXBI

Passion for Pixels
Learn about how remote-sensing satellites transmit data and digital images by creating an image on grid 
paper and then use a code of zeros and ones to transmit the image to a partner.
http://bit.ly/35Y8XkL

“The Search for Habitable Worlds” Collection  Kit D

http://bit.ly/2JG56iq
http://bit.ly/31ytqJf
http://bit.ly/2N8xBpY
http://bit.ly/2Je5Qv1
http://bit.ly/2N9XbfP
http://bit.ly/2BwPmtO
http://bit.ly/2PEgXBI
http://bit.ly/35Y8XkL


“The Search for Habitable Worlds” Collection

“The Search for Habitable Worlds” Collection  Kit D

How Do We Find Planets Around Other Stars?
Discover the techniques scientists use to find planets orbiting distant stars: use a foam ball, a toothpick, and a 
small ball of clay.
http://bit.ly/2oUPfWt

Coloring the Universe (with Pencil Code)
Participants use pencilcode.net to undertake a series of simple programming exercises, including recoloring 
images of scenes, everyday objects, and finally, a supernova and region where stars are forming.
http://bit.ly/2pJTYKi

Exploring the Colors of Mars
Patrons examine satellite and rover images to learn about the various surface features that cause the different 
color of Mars, then create an art concept of the planet.
http://bit.ly/2MzVLdY

Animal Remix
Design a mythical animal through collage and illustration! This activity builds creativity as children combine 
items in new ways. 
http://bit.ly/2PcOXEW

Adaptions of Cave Critters
In this activity, patrons explore their creativity while they learn about a cave environment and create an  
organism that lives there!
http://bit.ly/2W2XNXn

Mars Engineering
Mars is a good candidate for finding past and/or present life beyond Earth. Groups of participants design Mars 
rovers that could search for the building blocks of life in martian rocks and build model rovers out of everyday 
materials.
http://bit.ly/32EZxbw

Trip to Mars
Participants play a game that steps through a human mission to Mars, to learn about the variety of people on 
the ground supporting missions, and the factors that can affect a mission outcome.
http://bit.ly/2N1lpY8

http://bit.ly/2oUPfWt
http://bit.ly/2pJTYKi
http://bit.ly/2MzVLdY
http://bit.ly/2PcOXEW
http://bit.ly/2W2XNXn
http://bit.ly/32EZxbw
http://bit.ly/2N1lpY8
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Quick Facilitation Guide  Code & Go Robot Mouse

Code & Go Robot Mouse
This Quick Facilitation Guide provides tips on using the Code 
and Go Robot Mouse, and provides suggestions for engag-
ing activities. For more in-depth instructions, please also 
see the instructions provided in the Mouse box. 

•	 NASA uses smart spacecraft and robotic explorers to explore  
	 worlds humans can’t safely visit (yet).

•	 Mars is our closest neighbor, and a likely candidate for finding  
	 (microscopic) life in our Solar System

Ages: Pre-K, Elementary, Tweens, 
Teens, Family

Material List: Code and Go Robot 
Mouse and accessories

Activity Time: 5-60 minutes

Type of Program: Stations, Stand-
alone Activity, Facilitated Activity

Key Concepts

Quick Facilitation Guide

•	 Create your own maze for your mouse (Colby) to navigate through. Use the Mars map to really drive  
	 home that Colby represents a Mars rover. 

•	 Make sure your mouse is turned on, and the batteries are charged. 

•	 Step 1 for patrons is to use the Code Cards to determine their mouse’s path. This allows them to “run”  
	 the code in their head before just guessing. (Remind patrons that each instruction moves Colby  
	 approximately 5 inches) 

•	 Step 2 for patrons is to input their code into Colby. Simply push the colored buttons in the order  
	 the cards were placed. 

•	 Step 3, push GO! (The center button). It’s very unlikely they get it right on the first try. Encourage  
	 them to go back to their cards, rather than just try to make changes directly on Colby. 

•	 Step 4, press the CLEAR button to try the new code. •	Can your patrons get Colby to follow the Rover  
	 tracks on the Mars map? 

Simple Instructions



Quick Facilitation Guide  Code & Go Robot Mouse

Suggestions for Use

•	 Can your patrons get Colby to follow the Rover tracks on the Mars map? 

•	 Ask them to send Colby to various features on the Mars map. Have them guess whether or not these  
	 features would actually be this easy to get to if they were really on Mars 

•	 Create a Rube Goldberg machine with the robots, and other items in your library! Can your patrons use  
	 multiple robots to accomplish the task? 

•	 Please visit http://bit.ly/2NjDDEg for downloadable resources related to this activity.

Connections to Other Kit Materials

•	 We provided rechargeable batteries in Kit A, make sure you use them!

•	 This activity works really well with the provided Mars map, infusing Martian geology into  
	 coding activities! 

•	 If you’re using the Code and Go Robot Mouse in stations, consider also using the Code-a-pillar, and Code  
	 Hopper activities!”

•	 With younger patrons, have them try the Code Hopper activity first, to help them to better understand  
	 sequencing. 

Connections to STAR Net Activities

•	 Please visit the STEM Activity Clearinghouse at www.clearinghouse.starnetlibraries.org and check out the  
	 “Computational Thinking” collection to find great activities on coding and other similar activities! 

http://www.clearinghouse.starnetlibraries.org




Quick Facilitation Guide  Code Hopper

Code Hopper
This Quick Facilitation Guide provides tips on using the  
Code Hopper tiles, and provides suggestions for engaging 
activities. 

•	 Following directions 

•	 Thinking computationally Ages: Pre-K, Early Elementary, 
Family

Material List: Code Hopper Tiles

Activity Time: 5-30 minutes

Type of Program: Stations, Stand-
alone Activity, Facilitated Activity

Key Concepts

Quick Facilitation Guide

The Code Hopper tiles provide an easy to understand introduction 
to coding that helps children develop skills following direction, 
and also incorporates some physical activity!

Although this activity is very simple to complete and implement,it’s actually teaching algorithmic  
thinking. The components of algorithmic thinking are sequencing (DO this), Conditionals (IF, then), and  
Repetition (REPEAT). 

You can either sequence the tiles for children to complete, or let them work together to make their  
own program!

Simple Instructions

Details

Sequence – When you or the patrons put the mats in order, you’ve created a “sequence” or a program!

Conditionals – The “Yes/No” mat lets participants use conditional commands called “branching”. For example, 
if the purple mat that says “Do you see a triangle” is the next command, they’ll move a different direction  
depending on what they see!

Repetition – The “Repeat” mat says how many times to do a certain activity, or even a set of activities!



Quick Facilitation Guide  Code Hopper

Suggestions for Use

Connections to Other Kit Materials

•	 If you’re planning on having younger kids play with the robots included in the kit, using the Code Hopper  
	 tiles first is a great way to get them into a “coding” mindset!

Connections to STAR Net Activities

•	 Please visit the STEM Activity Clearinghouse at www.clearinghouse.starnetlibraries.org and check out the  
	 “Computational Thinking” collection to find great activities on coding and other similar activities! 

•	 Before doing a whole sequence, have your patrons try each mat,  
	 so they know what the action looks like!

•	 Consider starting with the “regular action” mats before adding  
	 the repeats. This lets patrons get comfortable going through  
	 the “code.”

•	 When you add the question mats, feel free to change the  
	 question (just use a sticky note!) to make it relevant to your  
	 space. “Do you see a cat?” or “Do you see a book bigger than  
	 your face?”

•	 For more advanced patrons, add a second set of mats, or even  
	 create your own!

http://www.clearinghouse.starnetlibraries.org




Quick Facilitation Guide  Code-a-Pillar Twist

Code-a-Pillar Twist
This Quick Facilitation Guide provides tips on using the 
Code-a-Pillar, and provides suggestions for engaging  
activities. 

•	 Following directions 

•	 Thinking computationally Ages: Pre-K, Early Elementary, 
Family

Material List: Code Hopper Tiles

Activity Time: 5-30 minutes

Type of Program: Stations, Stand-
alone Activity, Facilitated Activity

Key Concepts

Quick Facilitation Guide

The Code-a-pillar provide an easy to understand introduction to 
coding that helps children develop skills following direction, and 
works really well with other items in the kit!

Although this activity is very simple to complete and implement, it’s actually helping participants understand 
sequencing, and is a fantastic analogue for a Mars Rover, which must receive multiple commands at once. 

Simple Instructions

Details

The Code-a-Pillar works by twisting each dial (on each section of the Code-a-Pillar) to the activity you want it 
to do. The options are:

•	 Turn Left
•	 Move Straight
•	 Turn Right
•	 Play Music
•	 Make Various Sounds

When you press “go”, the Code-a-Pillar will do all the commands in order, just like a Rover!



Quick Facilitation Guide  Code-a-Pillar Twist

Suggestions for Use

Connections to Other Kit Materials

•	 The Code-a-Pillar works great in stations with the Code and Go Robot Mouse, and prior kit activities.

•	 Check out the “Story-time Script” document for a suggested hour-long program using the Code-a-pillar,  
	 Robot Mouse, and provided books!

Connections to STAR Net Activities

•	 Please visit the STEM Activity Clearinghouse at www.clearinghouse.starnetlibraries.org and check out the  
	 “Computational Thinking” collection to find great activities on coding and other similar activities! 

•	 Before doing a whole sequence, have your patrons try each  
	 command, so they know what the action looks like!

•	 Create an obstacle course!

•	 Talk about “testing” the Code-a-Pillar. How can patrons  
	 determine the right actions to complete a task?

•	 Please visit http://bit.ly/2NjDDEg for downloadable resources  
	 related to this activity.

http://www.clearinghouse.starnetlibraries.org
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Winogradsky Column
This Quick Facilitation Guide is adapted from the American 
Museum of Natural History’s activity “How to Make a Wino-
gradsky Column.” It provides instructions on how to make a 
Winogradsky Column and provides suggestions for how to 
make it an ongoing experiment in your library.

•	 Microorganisms have a wide array of conditions they can live in,  
	 ranging from anaerobic (no oxygen) to aerobic (oxygen present).
•	 The byproducts (such as oxygen and other gas exchanges) of  
	 some organisms can provide the conditions that other  
	 organisms require for life.
•	 Different microbes are adapted to different environmental  
	 conditions (such as light and nutrient availability), but their  
	 metabolism processes lead to the formation of niches for  
	 other microbes creating intersecting, cooperative ecosystems.
•	 NASA’s Astrobiology Program (astrobiology.nasa.gov) supports  
	 cutting edge research to better understand how life formed on  
	 Earth and whether it exists beyond Earth. The search begins  
	 with understanding extreme life on Earth, such as the micro- 
	 organisms that can survive in anaerobic (no oxygen) conditions! 

Intended Audience
•	 Families or other mixed-age  
	 groups, including children as  
	 young as 10 years old with  
	 assistance from an older child,  
	 teen, or adult.
•	 School-aged children ages 10  
	 and up. 
•	 Tweens & Teens

Activity Time – 8-10 weeks

Type of Program – Facilitated 
hands-on

Originating Source – American 
Museum of Natural History

Key Concepts

Materials

•	 One clear 16 oz bottle per column (if using a water or  
	 soda bottle, you will need scissors to cut the tops off)
•	 Permanent marker
•	 Shovel or trowel
•	 Two buckets
•	 Two mixing bowls
•	 Newspaper or plain paper (shredded)
•	 Scissors

Quick Facilitation Guide

Credit: Space Science Institute/NCIL

•	 A raw egg
•	 Plastic wrap
•	 Rubber bands (one per column)
•	 Access to a muddy stream, pond, lake,  
	 or marsh
•	 Rubber boots and old clothes that can  
	 get muddy (optional)
•	 Data collection notebook

https://astrobiology.nasa.gov/
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Simple Instructions

Preparation
1.	 Prepare the bottle: if using a plastic water or soda bottle, carefully cut off the top of the bottle. Draw two  
	 short lines on the bottle: one a quarter from the bottom, the other a quarter of the way from the top.
2.	 Cut a quarter sheet of newspaper (or plain paper) into thin strips and then again into small rectangles. This  
	 will be a source of carbon for the microbes.

Collection	
3.	 Dig up mud from a pond or riverbed and fill your bucket with 
	 enough mud to fill the bottle. Microbes live in the mud!
4.	 Transfer enough mud into a mixing bowl to fill ¾ of the bottle. 
	 Add water (from the pond/river or tap water) and stir until it is 
	 the consistency of a milkshake.
5.	 Transfer about ¼ of the mud mixture into the other mixing  
	 bowl. Stir in a handful of the shredded newspaper and add one  
	 egg yolk. The yolk will be a source of sulfur for the microbes.

Make the ecosystem
6.	 Shovel the yolk and newspaper mud mixture into the bottom  
	 quarter of the bottle (to the lower line). Gently tap the bottle 
	 to release air pockets as the mud settles.
7.	 Add the regular mud mixture to the bottle until it is about a 
	 quarter of the way from the top (to the upper line). 
8.	 Add water, leaving an inch of air at the top.
9.	 Cover the pottle with plastic wrap and secure with a rubber 
	 band or tape.
10.	 Place your column in a well-lit location where it can be 
	 undisturbed for 8-10 weeks.

Record your observations over time
11.	 As time goes on, observe various color changes as the  
	 microbes separate into their various environments. Different  
	 colors represent different species of microorganisms.
12.	 Record your observation in a journal or bulletin board display, 
	 noting colors, changes in the sediment, and any differences 
	 between multiple columns if you made more than one. Leave a 
	 magnifying glass next to the column for closer inspections and 
	 take a photo of the column each week to visually compare 
	 changes over time. Always include the photo’s date and time.
13.	 Use online tools to identify the microbes:
	 https://www.amnh.org/
	 http://www.mbio.ncsu.edu/mb452/winogradsky_columns/wc.html

Credit: Space Science Institute/NCIL

Credit: Space Science Institute/NCIL

Credit: Space Science Institute/NCIL

https://www.amnh.org/
http://www.mbio.ncsu.edu/mb452/winogradsky_columns/wc.html


Winogradsky Columns 
A Dynamic Ecosystem in a Bottle!

•	 Microbes have a wide array of conditions 	
	 they can live in.

•	 These conditions range from anaerobic 	
	 (no oxygen) to aerobic (with oxygen).

•	 Byproducts of some microbes provide 	
	 conditions for other organisms to live.

•	 These processes lead to the formation of 	
	 intersecting, cooperative ecosystems!

An Enclosed, Self-Sustaining Microbial Ecosystem

The Winogradsky Column is a simple device for culturing a large diversity of microorganisms. 	
Invented in the 1800s by Sergei Winogradsky, the device is a column of pond or creek mud and 	
water mixed with a carbon source, such as newspaper, and a sulfur source, such as egg yolk. 	
Incubating the column in sunlight for months results in the growth of different microorganisms, 
including several species of bacteria, cyanobacteria, and algae.

These columns showcase how sulfur-and nitrogen-dependent microbes derive their energy from 
chemical reactions in a process called chemoautotrophy. Sunlight, water, and organic material from 
the sediment will fuel the growth of life. Over time, microbial communities grow, with different 
colors indicating different types of microorganisms. Together, they will make up an intersecting, 
cooperative ecosystem!

What do you see?
It can take months for 	
microbial communities 	
to develop. Use the 	
magnifying glass to	
spot changes in texture 	
or color throughout 	
the column!

Could this be what  
life is like on other 
worlds?
NASA’s Astrobiology 	
Program supports 	
cutting edge research 	
to understand how 	
life formed on Earth 	
and whether it exists 	
elsewhere. The search 	
begins with under-	
standing extreme life 	
on our planet!

Image Credit: NaturalGreen
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Science Books

Science Books  Kit D

1) On the Space Station (Carron Brown)

This book is appropriate for pre-k through elementary audiences, and can easily be used for in-person or  
online story-time. A flashlight is required to view the interactive pages (cell phone lights work well). 

2) Birthday on Mars (Sara Schonfeld and Andrew J. Ross)

This book is appropriate for pre-k through elementary audiences. This book is well-suited for in-person or  
online storytime. Kids especially love singing Happy Birthday to the Rover! For in-person programming,  
consider combining with the Mars map and robots to act out the story! Also consider adding “Moon’s  
First Friends”. 

3) 8 Little Planets (Chris Ferrie)

This sturdy board book is appropriate for pre-k through elementary audiences. Also great for check-out. 

4) Future Astronaut (Lori Alexander and Allison Black)

This book is most appropriate for pre-k storytime audiences. Contains humor that parents and library staff  
will appreciate. Also a good item for circulation. 

5) Moon’s First Friends (Susanna Leonard Hill)

This book is ideal for elementary audiences. Consider combining with “Birthday on Mars”, the Mars map, and 
robots to create an fun and interactive storytime!
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Web Links to Kit Materials




