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K-12 General Biology | - Lesson 1: The Cell
City

Materials Needed

¢ For the Cell Model: A large ziplock bag or a clear, shallow container (like a Tupperware or
baking dish).
¢ For Cytoplasm: Clear hair gel, corn syrup, or gelatin.
¢ For Organelles (suggestions, feel free to be creative!):
o Endoplasmic Reticulum: Folded ribbon, yarn, or pipe cleaners. Use some with glitter or
beads glued on for the Rough ER.
o Golgi Apparatus: A small stack of folded ribbon or small, flat pasta shells (like mini shells).
o Vesicles: Small beads or pom-poms.
o Mitochondria: A bean (like a kidney bean or lima bean) with a piece of string or puffy paint
swirled on top.
o Chloroplasts (for a plant cell model): Green beads or small green plastic discs.
o Cytoskeleton: Strands of uncooked spaghetti or toothpicks.
o Nucleus: A bouncy ball, bottle cap, or a plum.
¢ For Extracellular Components:
o Plant Cell Wall: A cardboard box that the plastic bag/container fits inside.
o Extracellular Matrix (Animal Cell): A sprinkling of different glitters or sprinkles outside
the bag.
¢ For Labels: Small pieces of paper, tape, and a marker.
e For "Help Wanted" Ads: Index cards or a notebook and colored pencils/markers.
¢ Access to a short online video (e.g., Amoeba Sisters' "Endomembrane System").

Learning Objectives

By the end of this lesson, you (Mrvacupanda) will be able to:

¢ Construct a 3D model of a cell, accurately representing the location and general structure of key
organelles.

e Explain the primary function of each organelle by creating a "Help Wanted" advertisement for its
job within the cell.

¢ Compare the key differences between an animal and a plant cell by adding or removing specific
components from the model.

¢ Analyze how the failure of one organelle could impact the entire cell system.

Curriculum Standards

This lesson aligns with general high school life science standards (such as NGSS HS-LS1-2) which focus
on developing and using models to illustrate the hierarchical organization of interacting systems that
provide specific functions within multicellular organisms, including the role of specialized cells.
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Lesson Activities

Part 1: The Analogy - A Cell is a City (10 minutes)

Introduction: Hello, Mrvacupanda! Today, we're not just learning about cells; we are becoming city
planners. Think of a cell as a bustling, microscopic city. It has a power plant, a post office, a road
system, factories, and even a recycling center. Every part has a critical job to do. Our mission today is to
build this city, hire the right workers for each job, and make sure it runs smoothly.

Watch & Learn: Let's get a quick overview of the "city districts." Watch the Amoeba Sisters' video on
the "Endomembrane System" (or a similar short, animated video). As you watch, think about which
parts work together. For example, how is the Endoplasmic Reticulum like a factory and the Golgi
Apparatus like a post office?

Part 2: The Blueprint - Build Your Cell City! (45-60 minutes)

Your Mission: You are the Chief Architect and Engineer for "Mrvacupanda-ville." Your task is to
construct a model of an animal cell using the materials provided. This isn't about making it look exactly
like a textbook diagram; it's about understanding where things are and what they look like in 3D space.

Construction Steps:

1. Foundation: Take your clear container or ziplock bag. This is your cell membrane—the city limits!
2. Environment: Carefully fill the container/bag about halfway with your "cytoplasm" (hair gel,
syrup, etc.). This is the environment where all the city's buildings exist.
3. City Hall (Nucleus): Place your "nucleus" (bouncy ball) inside. This is the control center that
holds all the city's blueprints (DNA).
4. The Factory & Highway (Endomembrane System):
o Endoplasmic Reticulum: Arrange your folded ribbon or yarn around the nucleus. Make
sure one section is "Rough ER" (with beads/glitter for ribosomes) and one is "Smooth ER."
This is where proteins and lipids are made.
o Post Office (Golgi Apparatus): Place your stack of ribbon or pasta shells a little way from
the ER. This building packages and ships the products made at the factory.
o Mail Trucks (Vesicles): Sprinkle in some small beads. These are the trucks that carry
materials from the ER to the Golgi, and from the Golgi to their final destination.
5. The Power Plant (Mitochondria): Place 2-3 of your bean "mitochondria" throughout the
cytoplasm. These generate all the energy (ATP) for the city to function.
6. The Support Beams (Cytoskeleton): Carefully place your spaghetti strands or toothpicks
throughout the cell to give it structure and create "roadways."
7. Label Everything: Use your paper, tape, and marker to create little flag labels for each organelle
you've placed.

Part 3: The Organelle Job Fair (20-30 minutes)

Your Mission: A great city needs great workers! Now you are the Head of Human Resources. For each
of the main organelles you built, you need to create a "Help Wanted" ad on an index card. Be creative!
The ad should clearly (and cleverly) describe the organelle's job.

Ad Requirements:

¢ Job Title: A creative name for the organelle's role (e.g., "Energy Generator," "Chief of Packaging,"
"Protein Production Foreman").
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¢ Location: Where is this job located in the cell? (e.g., "Throughout the cytoplasm," "Attached to
the nucleus").

¢ Key Responsibilities: What is the main function of this organelle? Use action words. (e.g., "Must
be able to convert glucose into ATP," "Responsible for folding and modifying proteins," "Sorts and
packages proteins for export.").

e Who You'll Work With: Which other organelles do you interact with? (e.g., "Works closely with
the Golgi Apparatus and Ribosomes.").

Example for Mitochondria:

HELP WANTED: POWERHOUSE OPERATOR

Location: Floating freely in the bustling cytoplasm of Mrvacupanda-ville.

Responsibilities: Seeking a highly energetic individual to take charge of cellular respiration. Must be
proficient in breaking down sugars and fats to produce massive quantities of ATP. Long hours, 24/7
operation. No slackers!

Qualifications: Must have your own inner and outer membrane and be able to self-replicate when
energy demands are high.

Part 4: City Tour & System Check (15 minutes)

Your Mission: Time for a final inspection. Give a "tour" of your cell city. Pick up your model and explain
the function of at least three organelles, using your "Help Wanted" ads as a script. Then, answer the
following critical thinking question:

"What would happen to your city if the mitochondria went on strike? Which other departments
(organelles) would be affected first and why?"

Differentiation & Extension

For Extra Support:

¢ Use a pre-drawn diagram of the cell as a guide for placing your organelles.

¢ | can provide you with sentence starters for the "Help Wanted" ads, like "The main job of the
[organelle] is to..."

¢ Focus on building just 4-5 key organelles first before adding more complexity.

For an Extra Challenge:

¢ Go Green: Convert your animal cell into a plant cell. What three main things do you need to add?
(Hint: A rigid outer box for a cell wall, green beads for chloroplasts, and you'd need to imagine a
large central water balloon for a vacuole). Explain why a plant needs these extra parts.

¢ Specialized City: How would you change your city model to represent a specialized cell, like a
muscle cell? (Hint: What would a muscle cell need a LOT of?). What about a cell in your pancreas
that exports lots of protein?

¢ Disaster Strikes!: Create a scenario where one organelle is "faulty" (e.g., a genetic disease
affects the Golgi apparatus). Write a "City News Alert" explaining the crisis. What is going wrong?
What are the consequences for the rest of the cell?
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Assessment Rubric: The "Chief City Planner" Evaluation

Category

Beginning (1 pt)

Developing (2 pts)

Excellent (3 pts)

Cell Model Accuracy

Model includes fewer than 4 or-
ganelles, with several placed incor-
rectly.

Model includes most key or-
ganelles, with generally correct
placement and structure.

Model is thoughtfully constructed, with all
key organelles accurately placed and cre-
atively represented.

Functional Understand-
ing (Help Wanted Ads)

Ads state the organelle's name but
have incorrect or vague descrip-
tions of the function.

Ads correctly identify the main
function of each organelle.

Ads creatively and accurately describe
the organelle's function, including its in-
teractions with other organelles.

Analysis & Explanation
(City Tour)

Explanation of organelle function is
unclear or relies on memorization
without understanding.

Can explain the function of several
organelles and make a simple con-
nection between organelle failure
and cell impact.

Clearly and confidently explains how
different organelles work as a system,
providing a detailed analysis of the im-
pact of an organelle failure.
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