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The Science of Woof! Understanding Dog
Breeds Through Biology
Materials Needed:

Computer with internet access
Notebook or paper
Pen or pencil
(Optional) Art supplies (colored pencils, markers, paper) for extension activity

Introduction (10 minutes):

Have you ever wondered why a tiny Chihuahua and a giant Great Dane look so incredibly different,
yet they are both dogs? Or how we ended up with breeds perfect for herding sheep, others for
retrieving birds, and some primarily for companionship? It's not magic, it's biology! Today, we're
going to explore the science behind the amazing variety of dog breeds, focusing on how humans
have played a major role.

Activity 1: Species vs. Breed (15 minutes):

Let's start with basics. All domestic dogs belong to the same species: Canis lupus familiaris. This
means they can interbreed and produce fertile offspring. So, what's a 'breed'?

Discuss: What does 'species' mean? What does 'breed' mean? How are they different?
Define: A 'breed' is a specific group within a species that has distinct, inheritable
characteristics that distinguish it from other groups within that same species. These
characteristics are often maintained by controlled breeding.
Research (Quick Search): Look up the scientific name for the domestic dog and its relationship
to the gray wolf (Canis lupus). Discuss the idea of domestication.

Activity 2: Designer Dogs - The Power of Artificial Selection (20 minutes):

Unlike wild animals shaped by natural selection (survival of the fittest in their environment), dog
breeds are largely the result of artificial selection. Humans act as the 'selectors'.

Explain: Define artificial selection – the process by which humans choose specific desirable
traits in plants or animals and selectively breed individuals with those traits to enhance their
frequency in future generations.
Contrast: How is this different from natural selection? (Human choice vs. environmental
pressures).
Examples: Think about different breeds. What traits were likely selected for in a Greyhound?
(Speed, lean body). A Bloodhound? (Sense of smell). A Siberian Husky? (Thick coat,
endurance). A Poodle? (Intelligence, hypoallergenic coat - relatively recent selection!). Discuss
how these traits relate to the jobs the dogs were originally bred for.

Activity 3: Canine Genetics 101 (15 minutes):

How does selective breeding actually work? It all comes down to genetics!

Briefly Explain: Genes are like instruction manuals for building and operating a body. Different
versions of genes (alleles) lead to different traits (e.g., coat color, ear shape, size,
temperament).
Discuss: When humans select dogs with specific traits to breed, they are essentially choosing
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which genes get passed on to the next generation. Over many generations, this significantly
changes the frequency of certain genes within a breed's gene pool.
Consider: Think about potential downsides. Selecting intensely for one trait (like a very flat
face in Pugs) can sometimes unintentionally lead to health problems (like breathing
difficulties). Discuss the ethics and consequences of selective breeding.

Activity 4: Breed Spotlight Research (30-45 minutes):

Time to become an expert!

Choose: Select one dog breed you find interesting.
Research: Using reliable internet sources (like kennel club websites, encyclopedias), research
your chosen breed. Find out:

Its country/region of origin.
The original purpose it was bred for.
Key physical characteristics (size, coat, unique features).
Typical temperament traits.
Any common health concerns associated with the breed (often linked to selective
breeding).

Compile: Write down your findings in your notebook. Prepare to share what you learned.

Conclusion & Sharing (15 minutes):

Discuss: Share your research findings about your chosen breed. How did artificial selection
shape its specific traits for its original purpose?
Review: Recap the key concepts: species vs. breed, artificial selection vs. natural selection, the
role of genetics.
Connect: How does understanding dog breeds help us understand broader concepts in biology,
like inheritance and evolution (even if human-driven)?

Optional Extension Activity: Design-A-Dog!

Using art supplies or just descriptive writing, design a 'new' dog breed. Decide what purpose this dog
would serve (e.g., helping find lost keys, navigating zero-gravity environments, being the ultimate
cuddler). Describe the physical and behavioral traits you would select for. Explain *why* you chose
those traits for its purpose. What potential downsides might arise from selecting for these traits?


