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	🧬  Background — What’s Going On?

	Look around your classroom. You will notice that people look different from one another — different eye colors, different hair textures, different facial features. Many of these differences come from genetics, the instructions encoded in your DNA.

But here is something fascinating: geneticists do not just study individual people. They study entire populations — large groups of people — to understand how traits are distributed. When scientists count how many people in a population carry a certain version of a gene (called an allele), they calculate something called allele frequency.

Key concept: An allele is one version of a gene. For example, the gene for earlobe shape has two alleles: free earlobes and attached earlobes. Allele frequency is simply the percentage of people in a group who carry that version.

In this experiment, YOUR CLASSROOM is the population. You will collect trait data from every student, calculate allele frequencies, and compare your class to published global population data. The results might surprise you.

Real-world connection: Population geneticists use this same method to trace human migration out of Africa, understand why certain diseases are more common in some populations (like sickle cell anemia in malaria-prone regions), and develop medicines tailored to specific genetic backgrounds.



	🔍  Trait Identification Guide — How to Check Each Trait

	Before collecting class data, learn how to identify each trait on yourself.

1. Tongue Rolling  Can you curl the sides of your tongue upward into a tube shape? Try it now. Tongue rolling = yes or no.

2. Earlobe Attachment  Look at your earlobes in a mirror or feel them. If the bottom of your earlobe hangs freely away from your head = free. If it connects directly to your face with no hang = attached.

3. Hitchhiker's Thumb  Hold your thumb upright and bend it backward as far as it goes. If the tip bends back past 45 degrees (making a curved "hitchhiker" shape) = yes. Straight or slightly bent = no.

4. Hair Whorl Direction  Ask a partner to look at the top of your head. Does your hair swirl clockwise (like a clock) or counter-clockwise? Most people have one whorl; some have two — record what you observe.

5. PTC Tasting  Place a PTC test paper strip on your tongue for 5 seconds. Does it taste strongly bitter? = taster. Tasteless or barely any taste? = non-taster. (PTC tasting is controlled by the TAS2R38 gene.)



	❓  Scientific Question

	How do the allele frequencies for selected genetic traits in our classroom compare to published global population frequencies?



	💡  Hypothesis

	Write your prediction before collecting data. Think about the makeup of your class.

I predict that our class frequencies will be ________________________ (similar / different / very different) compared to global averages because ________________________________________________________________________________________.



	🧪  Materials

	· This handout and a pencil
· PTC taste test paper strips (one per student)
· A mirror (optional, helpful for earlobes and hair whorl)
· A calculator 



	⚠️  Safety Notes

	
•  Always ask a classmate's permission before recording their trait data, and let them know they can skip any trait they're not comfortable sharing.
•  PTC taste-test strips are single-use only — never let two people taste the same strip. Take a fresh strip for each person.
•  Do not swallow the PTC strip. Spit it out or throw it away after tasting.
•  Keep all class data anonymous in your write-up — record traits, not names.


	🔬  Methods — Step by Step

	Part 1: Choose two traits to analyze in the class 

1. Choose two traits to analyze in your class.  One can be a trait you have already done in class (tongue rolling or earlobe attachment), but at least one has to be a new trait.
2. Set up the data card below to collect information on your two traits

Part 2: Build the Class Data Set (10 minutes)

3. Ask at least 15 classmates about the 2 traits you decided to test and record the answers
4. For each trait chosen, write down the responses using one of the following

Trait	Response 1	Response 2
Tongue Rolling	Yes	No
Earlobe Attachment	Attached	Free
Hitchhiker’s Thumb	Yes	No
Hair whorl direction	Clockwise	Counter-clockwise
PTC Taster	Taster	Non-Taster


5. Once all students have reported, count the totals for each column.

Part 3: Calculate Allele Frequencies (10 minutes)

6. For each trait, divide the number of students with Trait A by the total number of students. Multiply by 100. That is your class percentage for Trait A.
7. Do the same for Trait B. (Hint: Trait A % + Trait B % should equal 100%.)
        Example: 18 out of 30 students can roll their tongue. 18 / 30 = 0.60 x 100 = 60% tongue rollers.
8. Record your class percentages in the Data Table.

Part 4: Compare to Global Data (10 minutes)

9. Transfer your class percentages to the Global Comparison Table.
10. Read the global averages in the table. In the last column, note whether your class is similar to or different from the global average, and write a possible reason why.
11. Think: Is your classroom a random sample of the world? What factors might make your class different?




	📊  Data Table — Record Your Results

	
	Classmate Responses
	Trait A _______________
	Trait B _________________

	Person 1
	
	

	Person 2
	
	

	Person 3
	
	

	Person 4
	
	

	Person 5
	
	

	Person 6
	
	

	Person 7
	
	

	Person 8
	
	

	Person 9
	
	

	Person 10
	
	

	Person 11
	
	

	Person 12
	
	

	Person 13
	
	

	Person 14
	
	

	Person 15
	
	

	Person 16
	
	

	Person 17
	
	

	Person 18
	
	

	Person 19
	
	

	Person 20
	
	






	Data Analysis

	Calculate the percentage of responses with the different traits

	Trait (write the trait you evaluated below)
	Percent with Response 1
	Percent with Response 2

	A _____________________
	
	

	B _____________________
	
	







	🌍  Global Comparison Table

	Global frequency ranges are approximate averages based on published studies. Actual frequencies vary across different populations and world regions.

	Trait
	Global % Trait A
	Global % Trait B
	Your Class %
	Similar or Different? Why might that be?

	Tongue Rolling
	~65–70%
	~30–35%
	
	

	Free Earlobes
	~64–74%
	~26–36%
	
	

	Hitchhiker's Thumb
	~24–35%
	~65–76%
	
	

	Clockwise Hair Whorl
	~87–90%
	~10–13%
	
	

	PTC Tasting
	~70–75%
	~25–30%
	
	






	✏️  Conclusion — What Did You Find?

	Use the template below to write your conclusion in complete sentences.

This experiment measured the allele frequencies of ________________________ traits in our class population of ________ students.

The trait that was most similar to the global average in our class was ________________________. The trait that was most different was ________________________.

My hypothesis was ________________________ (correct / partially correct / incorrect) because ________________________________________________________________________________.

One reason our class frequencies might be different from global averages is ________________________________________________________________________________.

This matters in the real world because population genetics helps scientists ________________________________________________________________________________.



	🔭  Want to Explore Further? (Optional)

	If you are curious, try one or more of these extensions:

· Survey a larger group — another class, your family, or your neighborhood. Do the frequencies change as the group gets bigger?
· Research the sickle cell allele. Why is it more common in populations from sub-Saharan Africa and parts of the Mediterranean? What does this tell us about natural selection?
· Look up the Hardy-Weinberg Equilibrium — a mathematical model that predicts how allele frequencies stay stable across generations (unless something is disturbing the population). Does your class data fit the model?
· Some of the traits used in this experiment (like tongue rolling) are more complex than simple dominant/recessive genetics. Research whether tongue rolling is truly a single-gene trait. What did you find?
· Use your class data to calculate whether your classroom has more or less genetic diversity than expected. Research the concept of heterozygosity.

Science fair tip: If you survey multiple classrooms or grade levels, you can compare populations within your own school. That turns this into a multi-sample study — exactly how real population geneticists work!



	🌎  Real-World Connection — Why Population Genetics Matters

	The data you collected today is a small version of what population geneticists do at a global scale. Here are three ways this science shapes the real world:

Tracing Human History:  By comparing allele frequencies across populations on different continents, scientists have mapped how modern humans migrated out of Africa roughly 60,000 years ago and spread across the globe. Your DNA carries echoes of that journey.

Understanding Disease Risk:  The sickle cell allele is more common in people with ancestry from malaria-prone regions because carrying one copy of the allele offers partial protection against malaria. This is natural selection in action — and it shows why knowing a population's allele frequencies can help doctors predict and treat disease.

Personalized Medicine:  Pharmaceutical companies are beginning to develop medicines that work differently based on a patient's genetic background. Understanding allele frequencies in different populations is essential to making sure these medicines work for everyone.

Science celebrates human diversity. Every allele frequency difference between populations is a piece of our shared human story.
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