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Lesson Plan: The Secret Life of Cells - Superheroes and
Cities
Materials Needed:

e Computer with internet access

¢ Plain yogurt (with live cultures) and a toothpick

¢ Optional: A basic microscope with slides and coverslips

¢ Drawing paper or a large poster board

¢ Colored pencils, markers, or crayons

¢ Notebook and pencil for journaling

¢ "Unicellular Superhero" character sheet (can be a blank piece of paper)
¢ "Cell City" planning worksheet (can be a blank piece of paper)

1. Learning Objectives

By the end of this lesson, Cora will be able to:

Describe the key difference between a unicellular and a multicellular organism.

Explain the basic functions a single cell must perform to be considered "alive" (obtain energy,
remove waste, move, respond to stimuli, and reproduce).

Apply knowledge of cell functions to creatively design a model of a unicellular organism.
Create an analogy to explain how different cells in a multicellular organism work together
like specialized jobs in a city.

2. Alignment with Standards
This lesson aligns with the Next Generation Science Standards (NGSS) for Middle School:

e MS-LS1-1: Conduct an investigation to provide evidence that living things are made of cells;
either one cell or many different numbers and types of cells.

e MS-LS1-2: Develop and use a model to describe the function of a cell as a whole and ways the
parts of cells contribute to the function.

3. Lesson Activities & Instructional Strategies
Part 1: The Hook - A World in a Drop (15 minutes)

1. Engage with a Question: Start by asking Cora, "What do you, a giant redwood tree, and the
green stuff in a pond have in common?" Guide her to the answer: we are all made of cells!

2. Microscope Exploration (Option A): If you have a microscope, this is the perfect time to
use it. Prepare a wet mount slide with a tiny bit of live-culture yogurt mixed in a drop of water.
Let Cora observe the tiny, wiggling bacteria. Ask: What do you see? Are they moving? What do
you think they are doing to stay alive?

3. Virtual Exploration (Option B): If you do not have a microscope, watch a high-quality video
of microbes. The YouTube channel "Journey to the Microcosmos" is excellent. Watch a short
video on amoebas or paramecia. Ask the same guiding questions as above.

4. Introduce Vocabulary: Explain that these tiny living things are unicellular—they are made
of just one cell that has to do everything by itself. Organisms like us are multicellular—made
of many, many cells that work together.

Part 2: The Unicellular Superhero (30 minutes)

This activity focuses on creativity and applying the concept that a single cell must perform all
functions of life.
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1. The Challenge: Tell Cora, "Imagine a unicellular organism is a superhero. It has to find its
own food, get rid of its own trash, and defend itself all alone. Your mission is to invent a new
unicellular superhero!"

2. Design the Hero: On a piece of paper (her "Superhero Character Sheet"), Cora will draw her
hero and give it a name. She must include and label "superpowers" that are really just cell
parts with a fun twist. Encourage creativity!

o How does it get energy? (Maybe it has a "Photosynthesis Solar Panel" or a mouth-like
structure called a "Food-Zapper").

o How does it move? (Does it have a "Whip of Fury" [flagellum] or "Hairy Legs of Speed"
[cilia]?).

o How does it protect itself? (Does it have a "Force Field" [cell membrane] or a tough
"Suit of Armor" [cell wall]?).

o How does it get rid of waste? (A "Trash-Blaster" [contractile vacuole] that shoots out
waste).

o How does it reproduce? (Maybe its superpower is a "Clone-a-tron" where it splits in
two [binary fission]).

3. Present the Hero: Cora will present her superhero, explaining how its powers help it survive
all by itself. This is a fun, informal way to assess her understanding of a cell's basic life
functions.

Part 3: The Multicellular City (30 minutes)
This activity uses an analogy to help Cora understand cell specialization in multicellular organisms.

1. Introduce the Analogy: Explain, "If a unicellular organism is a lone superhero doing
everything, a multicellular organism is like a giant city. In a city, you have people with special
jobs—police officers, doctors, power plant workers, construction workers. They all work
together to keep the city running. Cells in your body are the same!"

2. Design the City: On a large piece of paper, Cora will design "Cell City." She will draw a map
of a city and decide which specialized cells would do which jobs.

o The City Border/Wall: Skin Cells (Protection)
o Communication Lines (internet/phone): Nerve Cells (Sending messages)

The Power Plant: Cells in the stomach/intestines (Breaking down food for energy)

The Transportation System (roads/subway): Red Blood Cells (Carrying oxygen)

The Support Beams/Scaffolding: Bone Cells (Structure and support)

The Trash Collectors: Cells in the kidneys/liver (Filtering waste)

3. Connect the Concepts: As she builds her city, ask guiding questions: "What would happen to
your city if the power plant workers (stomach cells) went on strike? What if the roads (blood
cells) were all blocked?" This helps her understand that the cells in a multicellular organism are
specialized and depend on each other.

o

[¢]

[¢]

[¢]

4. Differentiation and Inclusivity

¢ For Extra Support: Provide a pre-made list matching cell types to city jobs that Cora can use
for inspiration. You could also provide a simple city map template for her to label.

¢ For an Extra Challenge: Ask Cora to think about what would represent an "organ system" in
her city. For example, the power plant, delivery trucks, and trash collectors might all be part of
the "Energy and Waste System" (digestive/excretory system). Or, challenge her to research a
real specialized cell (like a neuron or a macrophage) and create a detailed "job description" for
it in her city.

5. Assessment Methods

¢ Formative (During the Lesson): Your observation and guiding questions during the
Superhero and City activities will serve as your primary check for understanding. Listen to her
explanations—is she connecting the "superpower" or "city job" to a real biological function?
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e Summative (End of Lesson): Cora will complete a short, creative writing assignment in her
notebook.

o Prompt: "Choose one of your creations: either your Unicellular Superhero or one of the
specialized 'worker' cells from your Cell City. Write a short diary entry from their
perspective describing a typical day. What challenges did they face? What was their
most important job?"

o Evaluation: The diary entry should accurately reflect the life and functions of her
chosen cell type (either doing everything alone or performing one specialized task). This
demonstrates a deep, applied understanding of the lesson's core concepts.
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