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The Human Shield: Exploring the Layers of
Skin

Materials Needed

¢ Drawing materials (Paper, colored pencils/markers) OR 3D Modeling Supplies:

¢ Modeling Clay or Play-Doh (3 different colors) OR

¢ Edible components (Rice Krispie Treats for Hypodermis, different colored frosting/jelly for layers,
sprinkles/candy for components like hair and nerves).

¢ Small labels or index cards.

¢ Diagrams of the skin (for reference).

e Optional: Ziploc bag (if creating a flat, layered model).

Learning Objectives (The learner will be able to...)

1. Define the three main layers of the skin (Epidermis, Dermis, Hypodermis) and their primary
functions.

2. Locate and explain the basic function of at least four key internal components (e.g., hair follicle,
sweat gland, nerve ending).

3. Construct a 3D model accurately illustrating the structure and components of the skin layers.

Introduction (10 Minutes)

Hook: Your Invisible Armor

Educator Prompt: Imagine you are wearing a suit of armor 24/7 that protects you from germs,
regulates your temperature, and helps you feel the world. What is this amazing, living armor? (Allow
time for responses - the answer is the skin).

Discussion Question: When you get a tiny cut, why don't you deflate or leak everything out? How
does our skin keep the outside out and the inside in?

Setting the Stage

Our skin isn’t just one flat sheet; it's a complex, multi-layered organ, each layer performing a critical
job. Today, we are going to act as dermatologists and engineers to understand and build this incredible
system.

Success Criteria
You will know you are successful when your final skin model:

¢ Clearly shows three distinct layers.
e Correctly labels or identifies the Epidermis, Dermis, and Hypodermis.
¢ Includes and correctly places at least four internal components (like a sweat gland or nerve).
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Body: Exploring the Three Layers

I DO: Direct Instruction and Modeling (15 Minutes)
We will break down the skin using the "house analogy" to help visualize the layers.
Layer 1: The Epidermis (The Roof)

¢ Location: Outermost layer.

¢ Job: Protection, waterproofing, and constant regeneration.

¢ Key Features: Dead skin cells constantly shedding, Melanin (which gives skin its color and
protects against UV rays).

Layer 2: The Dermis (The Busy Basement)

¢ Location: Middle layer, thicker and stronger.

¢ Job: Sensation, temperature regulation, blood supply.

¢ Key Features: Hair follicles (where hair grows), Sweat Glands (for cooling), Blood Vessels (to
supply nutrients), and Nerve Endings (for feeling pain, pressure, and heat).

Layer 3: The Hypodermis (The Insulation Layer/Foundation)

¢ Location: Deepest layer, connecting skin to muscle/bone.
¢ Job: Insulation, shock absorption, and long-term energy storage (fat cells).
¢ Key Features: Adipose tissue (fat), larger blood vessels.

WE DO: Interactive Labeling Check (15 Minutes)
Activity: Layer Match-Up

Instructions: The educator presents a component or function. The learner must name the layer where

it belongs.

| Component/Function ” Target Layer || Check |
| Where do you feel a mosquito bite? (Nerves) ” Dermis || |
| Where are the dead cells that constantly flake off? ” Epidermis || |
| The layer that keeps you warm in winter. (Fat/Insulation) || Hypodermis || |
| Where does sweat originate? (Sweat Glands) ” Dermis || |

Formative Assessment: Use this quick check to identify if the learner is confusing the Dermis and
Epidermis functions before moving to the hands-on building phase.

YOU DO: Application and Creation (30 Minutes)
Activity: Building the 3D Skin Model
Goal: Construct a cross-section model of the skin using provided materials.

1. Create the Hypodermis (Insulation): Use one color of clay/dough (or the Rice Krispie Treat
base) and embed small fat cell indicators (e.g., small white beans or candy pieces).
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2. Create the Dermis (Activity Center): Place the second color (middle layer) on top. This layer
must include the most components. Use pipe cleaners, tiny bits of paper, or small candy to
represent:

o Hair Follicle (a straw or toothpick pushed through the Dermis and Epidermis)
o Sweat Gland (a coiled wire or string)
o Blood Vessels and Nerves (thin, intertwined strings or strips of colored clay)

3. Create the Epidermis (Protective Shield): Place the final, thinnest color on top. Ensure it is
firm and smooth.

4. Labeling: Use flags or small index cards to label the three layers and at least four of the internal
structures you included.

Conclusion (10 Minutes)

Recap and Reflection

Educator Prompt: Look at your model. If the skin were armor, what is the role of your Dermis layer?
(Expected Answer: It holds the vital communication systems and cooling equipment.)

Summative Assessment: Model Presentation

The learner will present their finished model to the educator (or family members/peers) and perform a
"guided tour," pointing to the three main layers and explaining the function of one component they
placed in the Dermis (e.g., "This is the nerve ending, and its job is to send pain signals to the brain").

Differentiation and Extension
Scaffolding (For learners needing extra support)

¢ Provide pre-printed labels for all components. The learner only needs to place them correctly on
the model.

e Focus only on the three main layers and the Hair Follicle (as it spans all layers), reducing the
required complexity.

Extension (For advanced or fast learners)

¢ Research Challenge: Research a common skin issue (like a severe sunburn, frostbite, or acne).
Identify which specific layer is primarily affected and how the skin attempts to heal itself.

¢ Function Deep Dive: Explain the precise mechanism of sweating and goosebumps, identifying
which muscle and gland are involved (arrector pili muscle and sweat gland).
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