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SHARPIE PEN COLOR SCIENCE
We did some research and found out there’s a fun, easy, and quick way to create tie dye patterns in an instant using
markers. It’s a brand new tie dye technique without the mess... and the results are amazing! The colors explode before
your eyes!
WHAT YOU NEED
LARGE-MOUTH PLASTIC CUP
RUBBER BAND
91% ISOPROPYL ALCOHOL
(RUBBING ALCOHOL)

1

SHARPIE® PENS, VARIOUS COLORS
PIECE OF WHITE COTTON FABRIC
OR TSHIRT
DROPPER SQUEEZE BOTTLE

2

Drape the cloth over the
plastic cup.

3

Secure the cup with the
rubber band.
Add some rubbing alcohol to the dropper
squeeze bottle.

4

5

Decorate the cloth with the Sharpie pens. Keep the design
small-- about the size of a half dollar.

6
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Heat set the colors by placing the fabric in the laundry
dryer for approximately 15 minutes.

Put 15-20 drops of rubbing alcohol in the
center of your design. Let the design absorb
and spread for a couple of minutes.
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HOW DOES IT WORK
This activity is a lesson in the concepts of solubility, color mixing, and the movement of molecules. The Sharpie markers
contain permanent ink, which will not wash away with water. Permanent ink is hydrophobic, meaning it is not soluble in
water, but the molecules of ink are soluble in another solvent called rubbing alcohol. This solvent carries the different
colors of ink with it as it spreads in a circular pattern from the center of the shirt.

TAKE IT EVEN FURTHER
Enjoy experimenting with various patterns, dot sizes, and color combinations. Instead of using dots, try drawing a
small square with each side being a different color, or use primary colors to draw a geometric shape and accent it with
dots of secondary colors. Half circles, wavy lines, and polygons all make unique patterns when rubbing alcohol travels
across the ink. Your designs are only limited by your imagination. Try as many different patterns as you like. The secret
is to keep your patterns small and in the center of the design area on the cloth.

SCIENCE FAIR CONNECTION
While creating Sharpie® tie dye is a fun art project, it is not a science fair project. You can create a science fair project
by identifying a variable, or something that you can change, in this experiment. Let’s take a look at some of the
variable options that might work:
Try different potencies of rubbing alcohol. Does the percentage of rubbing alcohol change the way that the
markers react to it?
Try different brands of permanent markers. What other brands are soluble in rubbing alcohol? Do the designs
appearance change with different brands of markers?
These are just a couple of ideas, but you aren’t limited to them! Come up with different ideas of variables to test and
give them a try. Remember, you can only change one variable at a time for each test. For example, if you are testing
different brands of rubbing alcohol, make sure that all other factors in the test remain the same!
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TEACHER NOTES:
SCIENCE CONCEPTS OVERVIEW

Solubility, Color Mixing, Movement of Molecules

The learning experiences contained in the following Experiment Guide are designed to engage students and deepen
understanding, not only of the underlying scientific concepts upon which these experiments/demonstrations are built,
but also of critical thinking and problem solving skills. Teachers should allow students to actively participate in each
activity as an investigation, where questions are being asked, hypotheses are developed and redeveloped, and where
students own the discoveries. Vocabulary was included, assessments were created and critical thinking questions were
designed with this underlying goal in mind.
The following are some suggested teaching points that could accompany this experiment/demonstration:
SICK Science Teaching Points: The SICK Sciencevideo can be utilized in a variety of ways. It can be used to
introduce a scientific concept or in place of doing the demonstration/experiment if materials are unavailable. The
video can also be used as a review or to help students complete the various learning experiences included in
this guide. The video can also be used as a review or to help students complete the various learning experiences
included in this guide.
Visit the landing page below to locate the appropriate video for this activity
stevespangler.com/sick-science-resources
Vocabulary: Students will enhance their science-content related vocabulary. You may choose to introduce
the vocabulary words and explicitly teach the meaning of each. You may also use the vocabulary words as an
investigation, where students may research the meanings of the words. Finally, students may develop their own
meaning for each word through their experience with the experiments and critical thinking work.
Scientific Method: S
 tudents can complete a full lab report for the demonstration, including asking questions,
identifying variables, forming a hypothesis, designing the experiment, collecting data, and drawing conclusions.
Differentiation using the lab report is easy. For lower levels, complete the lab report as a class. As students are
more independent, encourage students to work in partnerships or groups to complete the lab report. Eventually,
students should be able to complete the lab report independently ordesign a new experiment using the lab
report form based on the demonstration completed in class.
Vocabulary Comprehension: S
 tudents will be able to understand and define content related vocabulary words.
Cause and Effect: S
 tudents will identify cause and effect relationships and describe the connection between
amount of rubbing alcohol by volume and the reaction of the Sharpie Pen ink.
Synthesis:Students will create a new experiment using the knowledge that they have gained from the
demonstration.
Literature Connections: Purple, Green and Yellowby Robert Munsch or Mouse Paintby Ellen Stoll Walsh
Writing Connection:Informational Writing- Students can write a step by step procedure for creating specific
Sharpie Pen designs. These designs can include letters of the alphabet, a palm tree, a sunset, a rainbow, etc.
Remember, all steps should be in the correct sequence and older students should use transitions. Detailed and
specific procedures will allow other students to replicate interesting and exciting designs with their Sharpie Pens.
Getting to Know You Activity:Teachers could use this activity as a beginning of the year or getting to know
each other activity. Each student should have a cotton shirt or handkerchief. Then provide each student with one
item needed for the activity-- a Sharpie marker or dropper bottle with rubbing alcohol. On each item tape an ice
breaker question. The object is that students will ask and answer each question when they exchange materials to
create designs on their shirts. By the end of the activity students will have mingled with the entire class and will
have created a beautiful keepsake.
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A
B
C

Expert Vocabulary

NAME

WORDS AND DEFINITIONS —

Match the word on the left with the correct definition on the right by filling in the blank with
the correct letter.
VOCABULARY WORDS

DEFINITIONS

1

Soluble

A

The simplest unit of an element.

2

Molecule

B

Blue, yellow, red.

3

Solvent

C

The tendency to avoid water.

4

Hydrophobic

D

Orange, green, purple.

5

Primary Colors

E

Able to be dissolved.

6

Secondary Colors

F

A substance that is able to
dissolve other substances.
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Critical Thinking

NAME

VOCABULARY COMPREHENSION —

Students will be able to understand and define content related vocabulary words.

Solublemeans that something is able to be dissolved bysomething else.
The experiment proves that Sharpie pen ink is soluble. Explain how you
know this statement to be true using evidence from your observations in the
experiment.

How could you further prove that Sharpie pen ink is not soluble in water?
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Critical Thinking

NAME

CAUSE AND EFFECT —

Students will identify cause and effect relationships and describe the connection between
amount of bubble solution and the ability to create a square bubble.

If you tried using a lower percentage rubbing alcohol, like 70% (which means
it has less rubbing alcohol by volume), what effect do you think this would
have on the creation of your designs with the Sharpie pens?

How could you prove your predictions?
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Critical Thinking

NAME

SYNTHESIS —

Students will create a new experiment using the knowledge that they have gained from the
demonstration.

With a partner, design a new experiment using the same materials used in
the Sharpie pens experiment, but try using other coloring materials in order
to determine their solubility. Develop a new big question, hypothesis and
procedure and fill in the Lab Report below.

BIG QUESTION:

Scientists ask big questions to guide their experiment.

What big question are you answering in this experiment?

HYPOTHESIS:

Scientists make predictions about what they think will happen during the experiment.

What is your hypothesis for this experiment?

We think this because:
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Critical Thinking

NAME

PROCEDURE —

Create a detailed procedure describing the steps of the experiment. It is important other scientists are able to duplicate and test each other’s experiments.

Explain WHY you decided to design this experiment.

Now, conduct your experiment. What conclusions can you draw?
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Assessment

NAME

ASSESSMENT QUESTIONS —

Read each question, then circle the letter next to the correct answer or write your response
on the back of this page or in the box.

1

When you drip the rubbing alcohol onto the Sharpie ink, what causes the ink to
spread?
a.
b.
c.
d.
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The shirt
The rubbing alcohol
The Sharpie ink
Magic

2

What are the primary colors on the color spectrum?

3

What is the solvent in this demonstration?

4

Explain how the rubbing alcohol helps spread the Sharpie ink on the cloth:

5

By dripping the rubbing alcohol onto the Sharpie pen ink, you are creating a reaction.
What type of reaction are you creating: chemical or physical? How do you know?

a.
b.
c.
d.

a.
b.
c.
d.

Red, orange and yellow
Green, blue and purple
Red, yellow and blue
Yellow, green and blue

The rubbing alcohol.
The Sharpie ink.
The cotton shirt.
The rubber band.
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A
B
C

Expert Vocabulary - Answer Key

WORDS AND DEFINITIONS —

Match the word on the left with the correct definition on the right by filling in the blank with
the correct letter.
VOCABULARY WORDS

DEFINITIONS

1

E Soluble

A

The simplest unit of an element.

2

A Molecule

B

Blue, yellow, red.

3

F Solvent

C

The tendency to avoid water.

4

C Hydrophobic

D

Orange, green, purple.

5

B Primary Colors

E

Able to be dissolved.

6

D Secondary Colors

F

A substance that is able to
dissolve other substances.
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Critical Thinking- Answer Key
VOCABULARY COMPREHENSION —

Students will be able to understand and define content related vocabulary words.

Solublemeans that something is able to be dissolved bysomething else.
The experiment proves that Sharpie pen ink is soluble. Explain how you
know this statement to be true using evidence from your observations in the
experiment.
Possible Answer:
I know that Sharpie pen is normally permanent when it gets on my hands
or clothes, but when I drip rubbing alcohol onto Sharpie pen ink, the ink
spreads out and moves from its original location. This proves that Sharpie
pen ink is soluble because if the ink weren’t soluble, or able to be absorbed
into the rubbing alcohol, it would not react at all to the drops of rubbing
alcohol being dripped onto it and spread out.
How could you further prove that Sharpie pen ink is not soluble in water?
Possible Answer:
I could prove that Sharpie pen ink is not soluble in water by using the Sharpie pen on the fabric and then trying to make it spread by only dripping water
onto the Sharpie ink marks. In doing so, I would be able to observe that it is
not soluble because it will not spread.
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Critical Thinking- Answer Key
CAUSE AND EFFECT —

Students will identify cause and effect relationships and describe the connection between
amount of bubble solution and the ability to create a square bubble.

If you tried using a lower percentage rubbing alcohol, like 70% (which means
it has less rubbing alcohol by volume), what effect do you think this would
have on the creation of your designs with the Sharpie pens?
Possible Answer:
I think using a lower percentage rubbing alcohol would make smaller designs
because I think the Sharpie pen ink would spread less. I think the higher the
percentage of rubbing alcohol makes the ink spread more and create larger
designs.

How could you prove your predictions?
Possible Answer:
I could actually do the experiment, record my results and compare. I would
try to make two of the same designs with the Sharpie Pens and then drop
the same number of drops of rubbing alcohol onto each design and measure
the size of the designs made with the different types of rubbing alcohol.
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Critical Thinking- Answer Key
SYNTHESIS —

Students will create a new experiment using the knowledge that they have gained from the
demonstration.

With a partner, design a new experiment using the same materials used in
the Sharpie pens experiment, but try using other coloring materials in order
to determine their solubility. Develop a new big question, hypothesis and
procedure and fill in the Lab Report below.

BIG QUESTION:

Scientists ask big questions to guide their experiment.

What big question are you answering in this experiment?
Possible Answer:
Are other coloring materials like Crayola markers, food coloring, other
brands of permanent markers, etc soluble when I drip rubbing alcohol on the
designs created using these materials?

HYPOTHESIS:

Scientists make predictions about what they think will happen during the experiment.

What is your hypothesis for this experiment?
Possible Answer:
I think all of the coloring materials will spread with the rubbing alcohol,
except the food coloring. I don’t think it will be soluble.
We think this because:
Possible Answer:
I don’t think it will spread since it dyes my hands when I am baking with it.
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Critical Thinking- Answer Key
PROCEDURE —

Create a detailed procedure describing the steps of the experiment. It is important other scientists are able to duplicate and test each other’s experiments.

Possible Answer:
1. Gather various coloring materials.
2. Draw the same design using each coloring material on a different spot on
the cloth.
3. Drip 5 drops of rubbing alcohol on each design.
4. Observe the reaction. If the design spreads, measure the size of the
design.
5. Record data onto a table.

Explain WHY you decided to design this experiment.
Possible Answer:
I wanted to test other coloring materials to find out if all coloring materials
all soluble with rubbing alcohol.
Now, conduct your experiment. What conclusions can you draw?
Answers will vary.
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Assessment - Answer Key
ASSESSMENT QUESTIONS —

Read each question, then circle the letter next to the correct answer or write your response
in the boxes.

1

When you drip the rubbing alcohol onto the Sharpie ink, what causes the ink to
spread?
a.
b.
c.
d.
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The shirt
The rubbing alcohol
The Sharpie ink
Magic

2

What are the primary colors on the color spectrum?

3

What is the solvent in this demonstration?

4

Explain how the rubbing alcohol helps spread the Sharpie ink on the cloth:
Possible Answer:
The rubbing alcohol hooks onto the ink molecules and carries them outward as the liquid
soaks into the material of the cloth. This spreads out the ink molecules onto the cloth.

5

By dripping the rubbing alcohol onto the Sharpie pen ink, you are creating a reaction.
What type of reaction are you creating: chemical or physical? How do you know?
Possible Answer:
You are creating a chemical reaction because the Sharpie pen ink is being absorbed INTO
the rubbing alcohol. In doing so, the molecules are no longer able to be separated and
the original ink and rubbing alcohol will now always be mixed. A chemical reaction is a
reaction where a new substance is created and the original cannot be reformed.

a.
b.
c.
d.

a.
b.
c.
d.

Red, orange and yellow
Green, blue and purple
Red, yellow and blue
Yellow, green and blue

The rubbing alcohol.
The Sharpie ink.
The cotton shirt.
The rubber band.
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Common Core State Standards
Student Outcomes

Standards

Students will be able to ask and answer questions
about key details about their observations and
discussion to demonstrate their understanding
of the scientific concepts presented through the
experiment.

RI.K.1, RI.1.1, RI.2.1, RI.3.1, RI.4.1

Students will be able to ask and answer questions to
help determine the meaning of vocabulary presented
as part of an experiment.

RI.K.4, RI.1.4, RI.2.4, RI.3.4, RI.4.4, RI.5.4

Students will be able to explain the connection
between scientific ideas presented in the experiment.

RI.1.3, RI.2.3, RI.3.3, RI.4.3, RI.5.3

Students will be able to retell key details presented in
the experiment in order to understand/determine the
main idea.

RI.K.2, RI.1.2, RI.2.2, RI.3.2, RI.4.2, RI.5.2

Students will be able to refer back to their
observations and discussion to demonstrate their
understanding of the scientific concepts presented
through the experiment.

RI.3.1

Students will be able to use information gained from
observations of the experiment to demonstrate
understanding of the concepts presented.

RI.4.5

Students will be able to participate in writing projects
and write a sequence of instructions.

W.1.7

Students will participate in shared writing projects
and record scientific observations.

W.K.8, W.2.7

Students will be able to recall information from
experiences to answer a question.

W.1.8, W.2.8
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