
Messy Science Supplemental Lesson 

SY 2015-2016 

  

 

 

Objectives 

1. Students will discuss life in space with low gravity and how objects move 

in that environment 

2. Students will engage in discussion about the life of an astronaut, including 

the environment of a space shuttle, and see a video about eating in space 

3. Students will create and present their own space menu 

4. Students will learn about food preservation 

 

AZ Academic 

Standards: 

 

SC01-S2C1-02 

SC01-S4C3-02 

SC01-S4C3-03 

SC01-S5C2-01 

 

Objective #1:   

Students will be introduced to what low gravity means, and how it affects 

human abilities such as movement and eating.  They will discuss how 

objects move on Earth versus in space, and technology developed by NASA 

to help make life in space easier. 

Objective #2: 

Students will view a short film about astronauts eating aboard their 

spacecraft.  They will discuss what they saw, and make a list of similarities 

and differences between how and what the astronaut eats versus how and 

what we eat on Earth.  Also, students will discuss spacecraft and moon 

environments and compare them to Earth. 

Objective #3: 

Each student, or groups of students will develop a space restaurant.  They 

will make a menu of foods, and how they will be served or eaten.  This 

activity forces them to think critically about how to make a solution for a 

difficult situation, in a fun way. 

Objective #4: 

Space journeys are long, how do they keep the food edible?  Students will 

learn about various means of preserving food, and guess which methods are 

most likely used in space travel. 

Equipment &Supplies 

 

•Whiteboard and marker 

 

 

 

 

•NASA video (link provided 

in additional resources 

section below) 

•Paper and writing utensils 

 

 

 

•Construction paper 

•Markers, pencils or crayons 

•Glue or tape 

•Scissors 

 

 

 

•PowerPoint visual 

(provided) 

Eating in Outer Space           Grade 1 



Script 

Objective 1: 

•What is gravity?  The force that keeps us on the ground. 

•When you are in the water do you feel lighter, heavier or the same as on the ground?  Lighter, 

this is more similar to a low gravity environment like space. 

•The gravity on the moon isn’t as strong on Earth, so astronauts move differently (you’ll see this 

in a video shortly). 

•Draw two points on the board: what are different ways to get from one point to the next? i.e. 

straight line, zig-zag, fast or slow, squiggle, etc.  (State standards bolded.) 

•Now, label the two points Earth and Moon.  How does a spaceship get to the moon?  Students 

may draw a straight line between them, however, the spaceship orbits around Earth first.  This 

helps propel the spacecraft toward the moon (round and round motion). 

•Objects in space will continue moving longer than they do on Earth (because gravity does not 

pull them toward the ‘ground’ as fast)—so everything has to be strapped in on a spacecraft.  Has 

anyone seen Velcro?  NASA developed that for space!  Now we use it here on Earth too. 

 

Objective 2: 

•View the film (see additional resources for link). 

•Make similarities and differences columns on the board (or have students form groups to do 

this, and share with the class after brainstorming), and ask students to help fill it out regarding 

eating in space versus on Earth. 

•Make another set of columns, or erase the old list.  Again, it will be similarities and differences, 

this time analyzing the environment of the spacecraft versus Earth.  Ex.  

Similarities: humans live there, there is food, water, oxygen, sunlight 

Differences: less gravity, no soil, no plants, no animals (but there have been animals in space!) 

•Make another chart in which you compare the environments of various habitats on Earth 

(desert, forest, water prairie, underground). 

•Are different habitats on Earth more similar to each other than they are to space?  Yes!  Space is 

very different than Earth.  Earth is very special, and environments on other planets do not have 

all the necessary things to support life—enough sunlight, moderate temperatures, oxygen, soil, 

etc. 

 

Objective 3: 

•In groups (or individually) you will design a restaurant.  Come up with a title, and a menu.  The 

menu should include what food you will serve, and how it will be served (what type of container 

will it be in, will you use utensils, etc.). 

•Ask students to present their restaurant and menu to the class. 

 

Objective 4:   

•Have you ever seen moldy food?  Maybe a green or bluish spot on a piece of bread or fruit? 

•We don’t want to eat moldy food, so how do we prevent it from spoiling? Ex: refrigerate or 

freeze food, seal it in bags or containers, jar and can foods, dehydrate foods, etc. 

•Going on a space mission can take a long time, so astronauts have to preserve their food.  

Which of the methods in our list did you see in the video? 

•Which of the methods do you think would also work on a spacecraft? 

 



Behind the Science: FAQs 

Q. How long are astronauts in space? 

A. This varies depending on the mission.  The longest mission to the International Space 

Station was 215 days! 

 

Q. How does low gravity affect your body? 

A. In low gravity there is less strain on your muscles—things are lighter, and therefore 

easier to lift.  Thus, it can cause you to become weaker, which is why astronauts work out while 

on missions, so they are not too weak when they return to Earth, a stronger gravity environment.  

Some astronauts also feel nauseous for the first few days they are in flight.  Additionally, the 

fluid in your body tends to flow more freely, and may cause your face to swell, but usually does 

not cause other discomfort.  

 

Q. How do astronauts get used to low gravity environments? 

A. Astronauts train underwater to get a feel for low-gravity.  Additionally, they must get 

used to the motion of the spacecraft, which can travel at high speeds.  They also train in rotating 

vehicles, to get used to an accelerating environment. 

 

Q. How do astronauts go to the bathroom? 

A. The space toilet has foot straps to keep the astronauts in one place, and the flushing 

mechanism uses suction to dispose of the waste. 

 

Q. How do you become an astronaut? 

A. Astronauts come from many different backgrounds—from being pilots to scientists and 

engineers.  Astronauts usually have an extensive education in the STEM fields (science, 

technology, engineering and math), as well as experience with some type of aviation.  This could 

be as a pilot, or someone who is familiar with how to build an aircraft.  Once they are accepted to 

be an astronaut, they also go through intensive physical training. 

 

 
 

 

 

 

Additional Resources: 

1. NASA Video—aimed at kids, “Eating in Space:”  

https://www.youtube.com/watch?v=Rb8fKWBAUCM 

2. NASA Video—for a more mature audience, “Food aboard the international space station:” 

https://www.youtube.com/watch?v=iMTdMkSiGqQ 

3. FAQ about missions to the International Space Station (ISS): 

https://www.nasa.gov/centers/johnson/pdf/569954main_astronaut%20_FAQ.pdf 

4. Children’s book, Astronauts Today by Rosanna Hansen 

 

 

https://www.youtube.com/watch?v=Rb8fKWBAUCM
https://www.youtube.com/watch?v=iMTdMkSiGqQ
https://www.nasa.gov/centers/johnson/pdf/569954main_astronaut%20_FAQ.pdf
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Paper Rockets
Objective
In this activity, students construct small flying 
rockets out of paper and propel them by 
blowing air through a straw. 

Target concept: Acceleration•	
Preparation time: 15 min•	
Duration of activity: 45 min•	
Student group size: Individually •	
or in pairs

Materials and Tools
Scrap bond paper•	
Cellophane tape•	
Scissors•	
Sharpened fat pencil•	
Milkshake straw (slightly thinner  •	
than pencil)
Eye protection•	
Standard or metric ruler•	
Masking tape or altitude trackers•	
Pictures of the Sun and planets•	

Management
After demonstrating a completed paper rocket 
to the students, have them construct their 
own paper rockets and decorate them. See 
diagram on page 44.

CAUTION: Because the rockets are projec-
tiles, make sure students wear eye protection.

When students complete the rockets, dis-
tribute straws. Select a location for flying the 
rockets. A room with open floor space or a 
hallway is preferable. Prepare the floor by 
marking a 32.81-ft (10-m) test range with tape 
measures or meter sticks laid end to end. As 

an alternative, lay out the planetary target 
range as shown on page 45.

Have students launch from planet Earth, and 
tell them to determine the farthest planet they 
are able to reach with their rocket. Use the 
planetary arrangement shown on page 45 for 
laying out the launch range. Pictures for the 
planets are found on page 46. Enlarge these 
pictures as desired. 

Record data from each launch on the Paper 
Rocket Test Report form. The form includes 
spaces for data from three different rockets. 

After the first launches, students should con-
struct new and improved paper rockets and 
attempt a longer journey through the solar 
system. Encourage the students to try dif-
ferent sized rockets and different shapes and 
number of fins. For younger students, create 
a chart listing how far each planet target 
is from Earth. Older students can measure 
these distances for themselves. 
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Roll paper strip around
pencil.

Tape tube in 3 places.

Remove the pencil.
Cut off ends.

Cut out fins in any
shape you like.

Fold out tabs and
tape fins to tube.

Fold over upper end
and tape shut. Insert straw.

Blow through
straw to launch.

Follow the arrows to build your rocket.

4 by 28 centimeter

 strip of paper

How to Build a Paper Rocket
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a 
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Messy Science Supplemental Lesson 

SY 2015-2016 

  

*Boldface indicates specific content to be taught according to academic standards 

 

Objectives 
1. Students will create a list of basic Earth materials, natural resources and what 

they are commonly used for. 

2. Students will brainstorm a list of natural disasters and how they occur.  Then, 

they will view a videos about earthquakes, and erupting volcanoes. 

3. Students will learn how scientists estimate volcanic eruptions, and will identify 

weather patterns and make a short weather broadcast to the class. 

4. Students learn about science careers related to weather and natural disasters. 

 

AZ Academic 

Standards:  
SC01-S1C2-02 

SC01-S2C1-01 

SC01-S6C1-01 

SC01-S6C1-02 

SC01-S6C1-03 

SC01-S6C1-04 

SC01-S6C3-01 

 

 Objective #1:   

 

As a class, students will identify basic Earth materials—rocks, soil, water.  

As students list other materials, classify them as natural resources (see 

objective 2).  In small groups they will compare the physical properties of 

each material using a Venn diagram.  Each group will present their Venn 

diagram.   
 

Objective #2: 
 

Go through the list of natural resources—air, water, soil, trees, wildlife—

and ask students if that resource is the cause of any natural disasters.  Then, 

they will watch a video about earthquakes and volcanic eruptions. 
 

Objective #3: 
 

Students will learn about how volcanic eruptions are predicted, and how this 

is a similar process to weather forecasts.  Students will be able to identify 

characteristics of weather patterns, and will create a short weather broadcast 

in small groups to present to the class.   
 

Objective #4: 
 

Students will learn about how diverse people use science in everyday life, 

such as gardeners, geologists, weather reporters, and archaeologists.  

Students will create a short interview for someone about how they use 

science in their job. 

  

Equipment &Supplies 
 

•Whiteboard 

•Writing utensils 

•Venn Diagrams (provided) 

 

 

 

•Whiteboard  

•Video (see additional 

resources for link) 

 

 

 

*Optional: props for the 

student broadcasts 

 

 

 

 

•PowerPoint (provided) 

•Paper 

•Writing Utensils 

•Craft supplies (optional) 

 

Natural Disasters and Earth Science         Grade 1 



Script 

Objective #1: 

•What are some of the main things the Earth is made of?  What would you find if you walked 

outside? 

 •Rocks, soil, water—these are considered basic Earth materials 

•Air, water, soil, trees, wildlife—these are considered natural resources 

•Form small groups and hand out the Venn diagrams.  Have students fill out and present their 

diagrams. 

•What could we use basic Earth materials for? 

 •What is your house made of?—construction purposes 

 •What do you need for your food to grow?—agriculture  

 •Have students come up with their own uses for these materials 

  
Objective #2: 

•From the list of natural resources made in objective 1, ask students to think of any natural 

disasters that are caused by that resource—ex. Air causes tornadoes, air and water cause 

tsunamis, trees allow for wildfires to spread, etc. 

•Show the video about natural disasters. 
 

Objective #3: 

•Have any of you ever thought it was going to rain—and then later it did? 

•How did you know it was going to rain?—dark clouds, moisture in the air, etc. 

•Scientists use certain predictors to estimate when a volcano is going to erupt!   

•Scientists look at the history of the volcano—has it erupted often in the past?—as well 

as how the ground is moving beneath the volcano, and the type of gases the volcano is 

emitting. 

•Weather forecasting is more commonplace than predicting a volcanic eruption—how many of 

you have seen the weather forecast on the news? 

•Form student groups and have them come up with a short weather broadcast including at least 

one aspect of what they have just learned. 

 

Objective 4: 

•Raise your hand if you would like to study volcanoes or rocks. 

•What do we call people who study those subjects?  Geologists, archaeologists, Earth scientists, 

etc. 

•Do only scientists use science? No! 

•Many people use science in everyday situations—for example, a gardener has to know about 

different types of soils and what kind of environments certain plants need to thrive. 

•Imagine that you have the chance to interview anyone—your parent or guardian, your aunt or 

neighbor.  Think about their job, and how it might relate to science.  Create a list of questions 

you might ask this person next time you see them 

•Have students make a questions page. 

*Optional: allow students to decorate their page 

•When they are finished, ask students to share their page with the class. 

 

 

 



Behind the Science: FAQs 

 

Q. How do scientists predict a volcanic eruption? 

A. Volcanologists cannot exactly predict volcanic eruptions.  However, they can forecast 

them (much like the weather), and are able to make estimations by monitoring a volcano.  

Aspects that they consider are its history—how often has it erupted in the past, if the eruptions 

follow a pattern, measuring seismic activity and gas emissions.   

 

Q. Why do scientists spend time predicting volcanic eruptions? 

A. For one, it allows scientists to determine whether their prediction was correct (or close).  

More importantly, it allows for evacuation of inhabited areas that would be affected by the 

volcanic eruption. 

 

Q. Why is weather prediction not completely accurate? 

A. Weather forecasts are based on mathematical models—they use data collected from a 

previous time to extrapolate what might happen in the future.  Sometimes not all the necessary 

data is available, and the model must fill in that gap.  Also, these models do not perfectly imitate 

nature, and one small difference can drastically change the outcome of the prediction.   

 

Q. What are more examples of diverse people/jobs that use this type of science in everyday 

situations? 

A. Construction work is weather dependent—you cannot paint or lay cement when it’s 

raining because it will not set correctly.  Construction workers, and miners must know about 

different types of rock in order to safely excavate Earth.  People who work on renewable energy 

projects, and politicians must have extensive knowledge about natural 

resources/consumption/conservation to make informed decisions about how to manage our 

resources effectively.  Farmers must know how to access natural resources and have knowledge 

about soil types to grow and sustain their crops and livestock.  Governments and news agencies 

must be informed about potential life-threatening weather in order to alert its citizens. 

 

 

 

 

Additional Resources: 

1. Video on earthquakes and volcanoes: 

http://solc.gsfc.nasa.gov/vcs/SOLC/modules/kidszone2/earthquakes.php 

2. Information on earthquakes: http://earthquake.usgs.gov/learn/kids/eqscience.php 

3. Video—National Geographic on Tornadoes: 

https://www.youtube.com/watch?v=HmONWtpzRq4 

4. Video—National Geographic on Pompeii: 

https://www.youtube.com/watch?v=MuCbRPnJRqY  

5. Book on Earth Science, The Magic School Bus: Inside the Earth by Joanna Cole.  

 

 

 

 

http://solc.gsfc.nasa.gov/vcs/SOLC/modules/kidszone2/earthquakes.php
https://www.youtube.com/watch?v=HmONWtpzRq4
https://www.youtube.com/watch?v=MuCbRPnJRqY


Basic Earth Materials 

Venn Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Include: 

•Color 

•Texture 

•Capacity to retain water 

 
  Rocks                 Soil 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Water 



Messy Science Supplemental Lesson 

SY 2015-2016 

  

 

 

Objectives 

1. Students will learn about Thomas Edison, how he failed many times before 

successfully improving the light bulb. 

2. Students will create a hypothesis on how to cut a piece of paper (8.5”x11”) to 

make a hole big enough to fit through. 

3. Students will test their hypothesis, and restart the process if their hypothesis fails 

and test a new one. 

4. Students will discuss the scientific process—struggles, frustrations and successes. 

AZ Academic 

Standards:  
 

SC01-S1C1-03 

SC01-S1C2-01 

SC01-S1C3-02 

SC01-S1C3-02 

SC02-S2C1-02 

Objective #1:   

Students will identify how Thomas Edison made important contributions to 

scientific innovation through his perseverance.  They will learn that science 

and discovery is a slow process—Edison failed many times before being 

successful, and that is how all science works.  Students will watch a video 

about Edison’s discovery. 
 

Objective #2: 

Students will first brainstorm about how to cut a hole in a regular piece of 

paper that is big enough to step through.  Next, they will be allowed to write 

on a piece of a paper, the cuts they think they should make.  They should 

discuss with the students around them if they think their cuts will work and 

why or why not. 
 

Objective #3: 

Students will be given scissors, and will test their hypothesis or hypotheses.  

If they do not work, they will be encouraged to continue trying new ideas.  

At a minimum, students should try 3 ideas. 
 

 
 

Objective #4: 

Ask students about the process of trying to solve the problem posed.  Make 

a list of words they use—frustrating, slow, exciting, etc.—and have them 

relate these feelings to what Thomas Edison may have felt while inventing 

the light bulb.  If a students was successful, have that student show their 

solution.   

 

Equipment &Supplies 
 

•Video (link provided—see 

additional resources #1) 

 

 

 

•Paper 

•Writing Utensils 

 

 

 

 

•Paper 

•Scissors 

 

 

 

 

•Whiteboard  

•Paper 

•Scissors 

 

The Discovery Process           Grade 1 



Script 

 

Objective #1: 

 

•Does anyone know who Thomas Edison is?—he is famous for improving the light bulb (making 

it safer and longer lasting) and making it commercially available. 

•Show students the video (see additional resources #1). 

•What did you notice about the process Edison took to make his light bulb?—it took a lot of 

tries.  Edison is famous for his invention, but he failed a lot!  Edison made many versions of the 

light bulb that did not work before he found one that did.   

•Would we have the light bulb today if he gave up when his first idea didn’t work?  Nope!   

•It’s okay to fail, and you usually will not find success on your first attempt.  Today we are going 

to try to solve a puzzle, and it may take you several tries to get it, so don’t be afraid to fail. 
 

Objective #2: 

 

•Your goal is to cut a hole in a regular piece of paper that is big enough for you to fit through.   

•Give students pencils. 

•First, draw on the paper where you are going to make your cuts.   

•Discuss with the people around you whether your designs will work and why or why not. 

•If you would like, you can revise your first drawing, or make several ideas on different pieces of 

paper.  These will be your hypotheses. 
 

Objective #3: 

 

•Let’s test our hypotheses. 

•Give students scissors. 

•Again, if you are unsuccessful, you can try again—draw your cuts first, then test with scissors. 

 

Objective 4: 

 

•Did anyone make a hole big enough to fit through?  If so, have these students show the class 

their designs.  If not, show the students at least one example of how to do it. 

•Let’s make a list of words that describe the process of problem solving.  Write these on the 

board. 

•Do you think Thomas Edison felt like this when he was inventing the light bulb? 

•Scientific discovery can be a slow process, and failing is a necessary step to get to the answer.   

•What are some questions we could ask if we were going to make further tests? Ex.: 

 •How small can the paper be to still fit through? 

 •Is there more than one design to make a hole big enough to fit through?  

 •What if the paper wasn’t rectangular to start?—does this make it harder or easier? 

•The process of discovery is also very messy!  Let’s throw away our scraps and put away our 

tools. 

 

 

 

 



Behind the Science: FAQs 

 

Q. How do you cut a hold in a single sheet of paper big enough to fit through? 

A. There are two examples included at the end of this lesson. 

 
Q. If students get really stuck with this project, what hints can I give them? 

A. A good first step for this project is to ask students how to cut the paper into a single long strip.  If 

they are able to do that, hint that they could just slice the long strip (cut through the middle of the strip, 

leaving the ends attached) to create a hole.  For example, if you had a simple strip like below: 

 

 

 

 

 

You could cut through the middle of the strip, which would create an opening: 

 

 

 

 

 

Q. What are examples other than Edison of inventors who failed before being successful? 

A. Almost any inventor you can think of failed at least once before being successful.  We 

don’t hear about their failures because inventors are often praised for their achievement without 

acknowledging how long it took them to create and perfect it.  To emphasize this, think of an 

invention.  Do you know who invented it?  If so, do you know how long it took them to do so?  

If you were able to answer both of those questions, awesome!  Likely, you were unable to 

answer the second.  This goes to show that the general public doesn’t know how long 

technological development takes, and they don’t necessarily need to, but it is important to teach 

students (potential scientists and inventors) that failure is a natural and inevitable part of the 

process. 

 

Q. Edison was not technically the inventor of the light bulb, so why is he acknowledged as 

such? 

A. There were working light bulbs created before Edison began his work on them.  

However, these bulbs were not useful since the filament would burn out in an extremely short 

amount of time.  Edison’s real contribution was to find a material for the filament that lasted 

longer, thus making his version of the bulb commercially viable. 

 
 

 

Additional Resources:  
 

1. Video of Thomas Edison—failures and success on the invention of the light bulb: 

https://www.youtube.com/watch?v=b1lKwZTtzIY 

2. Children’s book on perseverance: “The Most Magnificent Thing,” by Ashley Spires.  From Kids 

Can Press. 

 

 

https://www.youtube.com/watch?v=b1lKwZTtzIY


How to cut a hole big enough to step through: 

Example 1 

Instructions: cut along the solid lines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



How to cut a hole big enough to step through: 

Example 2 

Instructions: cut along the solid lines 



Messy Science Supplemental Lesson 

SY 2015-2016 

  

 

 

Objectives 

 

1. Students will learn about careers related to codes and information 

security—people who create codes, why we need them and how we keep 

information safe today. 

2. Students will learn how to make secret messages using invisible ink. 

3. In groups, students will use the invisible ink to create a puzzle. 

4. Students will uncover other groups’ messages and solve them. 

AZ Academic 

Standards:  
 

SC01-S1C2-01 

SC01-S2C1-01 

SC01-S2C1-02 

SC01-S3C2-01 

SC01-S3C2-03 

 

Objective #1:   

 

Students will play the game telephone, and see if the original message gets 

transferred to the end.  The students will engage in a discussion about 

sensitive information, and how to transfer it without getting intercepted.  

They will also learn about code breakers. 

 
 

Objective #2: 

 

Students will learn at least two methods for creating an invisible message: 

one using ink, one without using ink.  They will practice creating and 

uncovering invisible messages.   

 

Objective #3: 

 

Students will be divided into groups.  Each group will come up with a 

question (something they have recently learned in class, or a simple math 

problem), and write it across several sheets of paper in invisible messages. 
 
 

Objective #4: 

 

Groups will swap their invisible messages, uncover the words, put them in 

order and try to solve the question.  Time each group.  Have groups do this 

more than once to try and beat their fastest time.   

 

 

Equipment &Supplies 
 

•N/A 

 

 

 

 

•White crayons 

•Water colors 

•Paint brushes 

•Pens 

•Pencils 

•Paper 

 

•Same as above 

 

 

 

 

 

•Stop watch or clock 

 

 

Invisible Ink            Grade 1 



Script 

 

Objective #1: 

•Have students sit in a large circle.  Ask one student to come up with a short phrase and pass it along to 

the next student.  The students pass along the message, and the last student shares the message along.   

 -Was this the phrase you initially said? 

 -If not, why do you think it got changed?  It could be deliberately changed, or someone  

may have misheard.  Either way, the message did not make it! 

-What if your message was confidential?  How would you get it to the last person if no  

one else along the way could know what it was? 

•Sending confidential information has been important in history during wartime.   

•During the American Revolution, many messages were sent using invisible ink! 

•From this need, there arose research into how to make invisible or coded messages—such as scrambling 

the letters, so a middle-man or post-man could not read it. 

-On the other hand, this also gave rose to developing code breaking techniques.  People would 

intercept messages and try to solve how they were coded to reveal the message. 

•Currently, we have more sophisticated ways to transfer information by encrypting it.  This is usually 

done using computers.   

 

Objective #2: 

How to create invisible messages: 

1. Write a message using a white crayon on a white sheet of paper.  To uncover the message, paint 

over the message using a dark shade of water color.   

2. Stack two sheets of paper on top of each other.  Using a pen, apply pressure while writing a 

message on the top paper (the pressure must be high enough to create small indentations on the second 

sheet of paper).  Discard the top sheet (with ink), and the bottom sheet contains the message.  To reveal 

the message, use a pencil to lightly brush over the paper (this works best of the pencil is tilted—using the 

side of the lead versus the pointed tip). 

3. Use lemon juice as the ink, and write a message on paper using a Q-tip dipped in the lemon juice.  

To reveal the message, hold the paper over a candle or warm light bulb—the message should become a 

dark brown color (this also works by replacing the lemon juice with milk). 

Have students practice these methods. 

 

Objective #3: 

•Divide students into groups.  Have each group come up with a simple question.  Examples:  

-Simple arithmetic: What is seven times eight?  (Avoid division, as it does not commute and may be 

unscrambled in a different order than it was written.) 

-Historical facts:  Who was the first president of the United States? 

•Limit students to using a certain number of pages for their entire message (a good maximum number of 

sheets is the number of students in each group—this gives each student the task to create and unscramble 

one of the message sheets).   

 

Objective 4: 

•Have groups create their secret message. 

•Have groups exchange their messages and time them to unscramble the message! 

•Repeat as time allows. 

•As a class, discuss how the activity went. 

 -What was more difficult, creating or unscrambling the message? 

 -What would you do differently next time? 

 -Would you try this at home with your parents/siblings? 

 



Behind the Science: FAQs 

 

Q. Why do water colors reveal a message written in white crayon?  Would other white inks 

work? 

A. The wax from the crayon prevents the water colors from soaking into the paper, thus 

leaving the paper unchanged underneath the wax.  This would not necessarily work for other 

white inks unless the ink is thick enough to coat the paper and prevent the water colors from 

soaking in. 

 

Q. What causes the message in lemon juice to turn brown when heated? 

A. The juice is rather acidic, which breaks down the fibers in the paper.  Thus, those 

weakened areas are more likely to burn first, which is why they turn brown before the rest of the 

paper when introduced to heat.    

 

Q. What if I don’t have lemons? 

A. Anything acidic will work, such as orange juice, apple juice, milk and vinegar. 

 

Q. What technology is currently used to communicate sensitive information? 

A. Computer encryption is widely used to keep information secure, and is easily 

transferable.  For example, when you enter your credit card information to purchase an item 

online—you wouldn’t want anyone on the internet to have that information.  Thus, the 

information is encrypted, meaning that the information is scrambled, and the key to unscramble 

the information is only the seller has it. 

 

Q. Could you make a career of building codes? 

A. Yes, this is an entire field, called cryptography.  Creating and breaking codes have been 

around for a long time.  Companies and governments are always looking to develop more 

detailed, safer codes.  Students would need to study computer science or math to be prepared for 

a job in the cryptography industry. 

 

 

 

 

 

 

 

Additional Resources: 

1. Children’s book on codes: Codes and Ciphers by Adrian Gilbert. 

2. A podcast and transcript interview about invisible ink and code writing during the 

American Revolution: http://www.scientificamerican.com/podcast/episode/invisible-ink-

and-other-science-of-10-04-20/ 
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