	Title:  Tie Dye Science
Grade 5 ~ Art

	Curricular Connection
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	SCIENCE

Standard 1.0 Skills and Processes
Students will demonstrate the thinking and acting inherent in the practice of science.

A. Constructing Knowledge
1. Gather and question data from many different forms of scientific investigations which include reviewing appropriate print resources, observing what things are like or what is happening somewhere, collecting specimens for analysis, and doing experiments.
a. Support investigative findings with data found in books, articles, and databases, and identify the sources used and expect others to do the same. 

Standard 4.0 Chemistry 

D. Physical and Chemical Changes
1.  Provide evidence to illustrate that when a new material is made by combining two or more materials, its properties are different from the original materials.
a.  Investigate and describe what happens to the properties of materials when several materials are combined to make a mixture, such as table salt and pepper; various kinds of nuts, chocolate pieces, and coconut; sugar dissolved in milk.
MATH
Standard 3:   KNowledge of Measurement

B. Measurement Tools
1. Measure in customary and metric units.
ART
Standard 3.0 Creative Expression and Production

Students will demonstrate the ability to organize knowledge and ideas for expression in the production of art.

1.  Create images and forms from observation, memory, and imagination and feelings.
a.  Experiment with media, processes, and techniques to convey specific thoughts and feelings.

	Background
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	This lesson connects to the FOSS “Mixtures and Solutions” science module for grade 5.
Sharpie markers contain permanent ink, which will not wash away with water. Permanent ink is hydrophobic, meaning it is not soluble in water. However, 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 original drawing.
You will need two, 50 minute class periods for this lesson.

See photos provided on the last page of this lesson.

	STEM Connection
	Science- Foss “Mixtures and Solutions” science module/Science Standard 4: Chemistry
Technology- The students will use IPADs, digital cameras, or IPOD Touch to record the experiment and results. The students will also use this technology to create short presentations that demonstrate their learning.

Math- Measurement 

Engineering- Design


	Materials/
Resources
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	Teacher Materials
	Student Materials

	
	· Color wheel or color wheel app
· Graphic Organizer (Data Sheet)
· Examples of finished product
· Vocab cards, power point, or other means of identifying and defining vocabulary
	· SOLO cups
· Rubber Bands

· Trays

· Sharpies

· DIXIE cups

· Eye Droppers/Q-tips

· Isopropyl Alcohol

· White, cotton t-shirts or white, cotton bandanas per student
· Measuring spoons

· IPADS, IPOD touch, or Digital Cameras (one per group)

	Safety
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	Isopropyl alcohol is flammable and no heat should be present while using it. Additionally, alcohol should be used in a well-ventilated area if not outside.

	Focus Question(s)
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	Which solvent will dissolve Sharpie Markers, water or alcohol? Why?


	Vocabulary
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	hydrophobic

	
	solvent

	
	diffuse

	
	molecules

	
	solution

	
	solubility

	
	mixture

	
	dissolve

	
	evaporation


	5 E Model
	Time Frame
	Activity

	Engage
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	DAY 1

5 minutes
	Visit the SHARPIE blog website with the students.  There is a tutorial on SHARPIE tie dye.  Show the students examples of Sharpie Tie Dye using rubbing alcohol.

	Explore
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	DAY 1

10 minutes
15 minutes
5 minutes
10 minutes
5 minutes
5 minutes
5 minutes
	Introduce the focus question: What solvent works best at dissolving Sharpie marker, water or alcohol? The students discuss in their groups and record their hypothesis on sticky notes. The students add the sticky notes to a classroom chart.
Pass out trays to groups of 3-4 students.  Trays should contain scraps of white fabric, rubber bands, Dixie cups (one with alcohol and one with water), solo cups, measuring spoons, and eye droppers.
Use two different scraps of fabric, stretched over separate solo cups.  Rubber bands can hold them in place. 

The students will use sharpie markers to create a small simple design on each fabric scrap.  The least amount of marker applied to the fabric, the less concentrated the solution, whereas most amount of marker applied will result as a greater concentration.
The students will measure one teaspoon of water in an eyedropper and drip the water onto one of the fabric scraps.  The students record what happened using their camera or IPAD. The students will then repeat the project using the rubbing alcohol and record their findings using both the camera and graphic organizer.
Clean-up.
The students will then use Animoto (or another program) to record their findings.

Introduce the word, “hydrophobic” and the students will define the word on their graphic organizer.

	Explain
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	Throughout the experiment.

	The students can use their IPADs or cameras to photograph their process. They can use power point, photo story, or Animoto to create a short presentation demonstrating what they learned. Their presentation should include information about solubility and hydrophobia and use correct scientific vocabulary from their science unit.


	Extend
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	DAY 2
5 minutes
5 minutes
20 minutes

	The students use isopropyl alcohol and Sharpies to create tie-dyed t-shirts.

Pass out materials from the previous week’s lesson.

Demonstrate coloring and creating basic shapes  (stars, circles, triangles, squares, hearts) and patterns with various colors of Sharpies.

Review color mixing with the students using a color wheel app on the IPAD, or with a traditional poster-type color wheel.  When the alcohol causes the color to blend, new colors may be created. The color wheel can help the students decide which colors to allow for blending.

The students work on designing their t-shirts and blend their colors. The students will use what they know about concentration to create the effect they desire. 
As the shirts dry, evaporation will occur. 

Shirts can be hung to dry on a clothesline in the classroom, and once they’re dry the can be dried in a clothes dryer to set the color.

	Evaluate
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	10 minutes

	Exit Ticket 
Why doesn’t water cause the marker to dissolve?
Rubric                 
2 points: The student defines hydrophobic and describes it as the reason that the marker doesn’t diffuse with water.

1 point: The student’s answer demonstrates an understanding of hydrophobia but doesn’t identify correct vocabulary.

0 point: The student’s answer is incomplete or doesn’t demonstrate an understanding of hydrophobia.

The student’s graphic organizer should contain correct definitions for hydrophobic and solution, as well as detailed notes from the experiment.
Finished t-shirts should demonstrate an understanding of the materials.

The students should be given time to evaluate their work and answer the focus question.
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