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Monthly 4-H Club Activity Idea 
Hide and Seek 

Objective:  to allow for self expression and gain knowledge about a specific technique. 

Age Range:  All ages. 

Hands-on Activity:  Create a hidden message, work of art, or design using lemon 
juice and revealing it using a heat source 

L ife Skills: HEAD = learning to learn, decision making; 
  HEART = social skills, communication;  

    HANDS = marketable skills;  
    HEALTH = self-esteem, character, personal safety. 

1

Introduction 
Today, you are going to learn the secret art of using 
invisible ink!!!  Do you know what steganography 
is?  

Greek origin – “steganos” meaning covered and 
“graphia” meaning related to writing 

Steganography is the practice of concealing 
messages or information using a special technique 
or tool, like invisible ink! 

In what ways has steganography been used? 
Governments, militaries, spies, fun times with 
friends, artwork, and the list goes on!!! 

Invisible ink and encryption have been used for 
thousands of years for many different reasons.  
You are learning this technique today just for fun! 

General Washington’s spies during the 
Revolutionary War reportedly used the same 
technique to transport and deliver messages 
undetected.  

Part 1 - Hide 
Materials: 

• Paper 

• Lemon juice (bottle or fresh squeeze)

• Small cup or bowl to hold juice

• Q-tip or other utensil to ‘paint’ 

Allow for self expression (within the code of 
conduct, of course) and let youth create their own 

Created by T. Ashley Burns 
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h idden message, artwork, or design with lemon 
juice on the paper. Allow the paper to air dry 
(approximately 20 min).  

Part 2 - Seek 
Materials: 

• A heat source*

This is the tricky part!!!  You must heat the 
paper to reveal the invisible ink. *We 
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recommend safe and supervised handling of a 
small appliance, such as a hair straightening 
iron, a clothes iron, or 100-watt incandescent 
bulb for this part.  A hair dryer (unless it’s really 
hot) has limited success.  An oven, candle, or 
heat gun will also work, just make sure the heat 
source warms the paper only to the extent that it 
darkens the invisible ink.  You do not want to 
catch the paper on fire.  (Be prepared with water 
and/or a fire extinguisher just in case!) It takes a 
little patience for the ink to start to appear, but 
once it starts, it darkens quickly.  For younger 
audiences, you may want to develop the ink 
yourself, depending on the heat source you are 
using. Allow youth to discuss what they created 
and why.  

Discussion Questions 

What message, art, or design did you create? 
What color does your invisible ink show up as? 
Why? 
Are there any other “inks” that will work the 
same way?  
If you did this activity again, what would you do 
differently?   

4

What would you say to help someone doing this 
activity for the first time?  

The brown color of the lemon juice comes from 
oxidation of carbon compounds when heated. 
(If someone wants to be VERY technical, the 
color change occurs when at least one hydroxyl 
group, –OH, on the organic acid in lemon juice 
is replaced by an alkoxy group, –O-alkyl, 
creating an ester.)   

Other solutions, most of which are organic 
compounds that oxidize when heated, that can 
act as invisible ink include apple, orange, and 
onion juices, milk, soapy water, vinegar, coke, 
and honey/sugar solutions.  

Conclusion 
Creating and using invisible ink is a great way 
to discover the science in our everyday world.  
Allowing youth to explore alternatives to this 
activity and express their personal interests in 
a “hidden message” is a fun and easy way to 
build self esteem, challenge scientific thinking, 
and promote personal safety.    
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