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Biology 1: The World of the Cell (4-Week Unit
Plan)
Student: Mrvacupanda

Subject: Grade 12 Biology 1

Quarters: 1st - 2nd Quarter

Overall Goal: To move beyond memorization and foster a deep, applicable understanding of cell
biology through hands-on projects, creative tasks, and real-world connections.

Week 1: Foundations of Life and The Cell
Focus: From the history of biological thought to the fundamental structures that define life. This week
builds the "what" and "where" of cell biology.

Ongoing Project Kick-off: Introduce the main performance task for this unit: The 3D Recycled Cell
Model. Mrvacupanda will choose to build either a plant, animal, or bacterial cell. He should start
gathering recyclable materials (bottles, cardboard, yarn, beads, etc.).

Day 1: What is Life? & A New Perspective

Title: The Rules of Life & The Power of the Lens
Materials: Computer with internet access, notebook, pen, a magnifying glass, various small
objects (leaf, fabric, salt, sugar).
Lesson Activities:

Warm-up (10 min): Brainstorming session. On a blank page, Mrvacupanda writes "LIFE" in1.
the center and creates a mind map of everything he thinks defines something as "living."
Discuss his ideas and introduce the classic unifying themes of biology (e.g., organization,
metabolism, homeostasis, growth, reproduction, response, evolution).
Activity - A Closer Look (20 min): Using a magnifying glass, examine the provided2.
objects. Sketch the magnified view next to the naked-eye view. Discuss: How does
magnification change your perspective? This simulates the historical leap when the
microscope was invented.
Interactive Learning (20 min): Watch a short video on the history of the microscope3.
(e.g., from a source like Ted-Ed). Discuss the key figures like Hooke and Leeuwenhoek.
Explore a virtual microscope online to understand its parts and how it works.
Formative Assessment (10 min): "Exit Ticket." Mrvacupanda answers: 1) What was the4.
most surprising thing you learned about microscopes? 2) Name three themes that unify all
life. 3) How did the invention of the microscope change science forever?

Day 2: The Cell Theory

Title: The Blueprint of Biology: Cell Theory
Materials: Notebook, pen, large paper/whiteboard, markers.
Lesson Activities:

Warm-up (5 min): Review yesterday's Exit Ticket.1.
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Activity - Historical Storyboarding (30 min): On a large piece of paper, create a2.
timeline. For each key scientist (Schleiden, Schwann, Virchow), Mrvacupanda will research
and draw a simple comic strip panel that illustrates their discovery and contribution to the
Cell Theory. This visual method helps connect names to concepts.
Discussion (15 min): Based on the storyboard, collaboratively write out the three3.
postulates of the Cell Theory in his own words. Discuss why it's a "theory" and not a "law."

All living things are composed of one or more cells.
The cell is the basic unit of life.
All cells arise from pre-existing cells.

Formative Assessment (10 min): "Creative Application." Challenge: Imagine you are4.
Robert Hooke seeing cells for the first time. Write a one-paragraph journal entry describing
what you see and what you think it means.

Day 3: Prokaryotic vs. Eukaryotic Cells

Title: The Great Divide: Simple vs. Complex Cells
Materials: Computer, modeling clay in two colors, Venn diagram worksheet or notebook.
Lesson Activities:

Warm-up (10 min): Give Mrvacupanda two handfuls of modeling clay (one color for1.
prokaryotic, one for eukaryotic). Task: "Based on the words 'pro' (before) and 'eu' (true) and
'karyon' (nucleus), sculpt what you think these two types of cells might look like." This is a
pre-assessment of his initial thoughts.
Instruction & Comparison (25 min): Use diagrams and short video clips to explain the2.
key differences (nucleus, membrane-bound organelles, size, complexity). As you go, fill out
a Venn Diagram together, highlighting the similarities (ribosomes, cell membrane,
cytoplasm, DNA) and differences.
Game - "Which Cell Am I?" (15 min): Teacher calls out a feature (e.g., "I have a true3.
nucleus," "My DNA is in a nucleoid region," "I have mitochondria," "I am a bacterium").
Mrvacupanda points to the correct clay model or says the cell type. Increase the speed to
make it challenging.
Formative Assessment (10 min): Refine the clay models based on the lesson's4.
information. Add simple labels using toothpicks and paper flags. Photograph the final
models for his portfolio.

Day 4: Tour of the Animal Cell

Title: The Animal Cell: A Bustling City
Materials: Large paper, markers, organelle flashcards (can be handmade).
Lesson Activities:

Analogy Introduction (15 min): On a large paper, draw a big circle for the cell1.
membrane. Propose the analogy: "An animal cell is like a city." Ask Mrvacupanda to
brainstorm what components a city needs to function (e.g., power plant, government, roads,
waste disposal, factories).
Activity - "City Planners" (30 min): Introduce the major organelles one by one (Nucleus,2.
Mitochondria, Ribosomes, ER, Golgi, Lysosome, Cell Membrane). For each one, discuss its
function and decide on its "city" equivalent (e.g., Nucleus = City Hall, Mitochondria = Power
Plant). Draw and label the organelle inside the "Cell City" diagram, connecting it to the
analogy.
Formative Assessment (15 min): "Organelle Speed Dating." Lay out the flashcards.3.
Mrvacupanda picks one without looking. He then has 1 minute to describe the organelle's
function from its "point of view" (e.g., "I am the mighty Mitochondrion! I work 24/7 to power
this city...").
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Day 5: The Plant Cell & Project Planning

Title: The Green Machine: Plant Cell Features
Materials: "Cell City" diagram from yesterday, Venn Diagram, gathered recyclable materials for
the 3D model.
Lesson Activities:

Warm-up (10 min): Quick review of animal cell organelles using the "Cell City" map.1.
Comparative Study (20 min): Introduce the three unique structures of plant cells: Cell2.
Wall, Large Central Vacuole, and Chloroplasts. Discuss their functions. Add them to a Venn
diagram comparing Plant and Animal cells. Ask critical thinking questions: "Why doesn't an
animal cell need a cell wall? What does the large vacuole tell you about the importance of
water to a plant?"
Performance Task - Project Blueprint (30 min): Time to plan the 3D Recycled Cell3.
Model.

Choice: Mrvacupanda finalizes his choice: Plant, Animal, or Bacterium.
Materials Mapping: He will create a "blueprint" sketch of his model. Next to each
organelle, he must list the recyclable material he plans to use to represent it (e.g.,
Plastic bottle = Vacuole, Yarn = Endoplasmic Reticulum, Beads = Ribosomes).
Assessment Criteria: Review the rubric for the project together. It will be graded on
accuracy, creativity, clear labeling, and the use of recycled materials.

Week 2: Cellular Systems and Specialization
Focus: Understanding how organelles work together in systems and how cells differentiate to perform
specific jobs. This week builds the "how" and "why."

Ongoing Project: 3D Cell Model construction.

Day 1: The Endomembrane System

Title: The Cell's Production Line
Materials: Computer, notebook, simple flowchart template.
Lesson Activities:

Warm-up (5 min): Ask: "How does a factory make a product, package it, and ship it out?"1.
Activity - Protein Pathway (35 min): Introduce the endomembrane system (ER, Golgi,2.
vesicles, lysosomes) as the cell's protein production and export pathway. Use an analogy of
making and shipping a toy.

Ribosome on Rough ER: Toy is assembled.
Transport Vesicle: Toy is put in a box.
Golgi Apparatus: Box is wrapped, and a shipping label is added (protein modification
and sorting).
Secretory Vesicle: Delivery truck takes it out of the factory (exocytosis).

Mrvacupanda will create a visual flowchart or comic strip that traces the journey of a protein
from synthesis to secretion.
Differentiated Challenge (10 min): Introduce the role of lysosomes as the "recycling3.
center." Pose a scenario: "What happens if a cell's lysosomes stop working?" (Connects to
diseases like Tay-Sachs).
Formative Assessment (10 min): Check the accuracy and clarity of the protein pathway4.
flowchart.
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Day 2: Cellular Power Plants

Title: Mitochondria, Chloroplasts, and an Ancient Bargain
Materials: Computer, two different colored balloons, smaller beads or marbles.
Lesson Activities:

Warm-up (5 min): Ask: "How do you get energy? How does a plant get energy?"1.
Instruction (20 min): Discuss the functions of mitochondria (cellular respiration) and2.
chloroplasts (photosynthesis). Emphasize the input and output of each process (e.g.,
Respiration: glucose + O2 -> ATP + CO2; Photosynthesis: CO2 + light -> glucose + O2).
Kinesthetic Model - Endosymbiosis (25 min): Explain the Endosymbiotic Theory. Use a3.
large balloon to represent an early host cell. Use smaller beads to represent ancient
prokaryotes (proto-mitochondria/chloroplasts). Act out the process: the large cell "engulfs"
the smaller beads, which then live inside it. This provides a memorable, physical
representation of the theory. Discuss the evidence that supports it (e.g.,
mitochondria/chloroplasts have their own DNA and ribosomes).
Formative Assessment (10 min): Quick write: "Explain the Endosymbiotic Theory to a 10-4.
year-old using an analogy of your choice."

Day 3: Cell Shape and Specialization

Title: Form Fits Function: Tissues
Materials: Pipe cleaners, yarn, straws, microscope slides of different tissues (if available) or high-
quality images online.
Lesson Activities:

Warm-up (10 min): Discuss the cytoskeleton (microtubules, microfilaments). Give1.
Mrvacupanda pipe cleaners, yarn, and straws. Challenge: "Build a structure that is both
strong and flexible." Relate this to the cell's internal support system.
Visual Exploration (25 min): Explore images of different specialized cells (neuron, muscle2.
cell, red blood cell, skin cell). For each, discuss:

What is its main job?
How is its shape perfectly suited for that job? (e.g., Neuron is long to transmit signals;
muscle cell is stretchy; red blood cell is biconcave to maximize surface area and
squeeze through capillaries).

Activity - "Specialist Skit" (15 min): Mrvacupanda chooses one specialized cell type and3.
prepares a 2-minute "monologue" from the cell's perspective, describing its life and job.
Formative Assessment (10 min): Match the cell type to its function and a key structural4.
adaptation in a quick quiz format.

Day 4: Cell Modifications

Title: Cellular Add-ons: Microvilli & Root Hairs
Materials: A flat paper towel vs. a folded, accordion-style paper towel; a cup of water; a sponge.
Lesson Activities:

Demonstration (15 min): Lay both paper towels (flat and folded) over the cup of water.1.
Which one absorbs more water and faster? The folded one, because it has more surface
area. This is a perfect analogy for microvilli in the intestine.
Application & Discussion (25 min): Discuss specific cell modifications.2.

Microvilli: Link the demo to absorption in the small intestine.
Root hairs: How are these similar to microvilli? (increasing surface area for
absorption).
Cilia/Flagella: Discuss their role in movement (sperm cells, lining of the respiratory
tract). Use a sponge to show how cilia trap dust/pollen.
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Creative Task (20 min): Design a "super cell" for a specific fictional task. For example, a3.
cell designed to clean up oil spills. Mrvacupanda must sketch the cell and label the
modifications he would give it (e.g., extra-long flagella for movement, a membrane that can
absorb oil) and explain his choices.

Day 5: Project Work Day

Title: 3D Cell Model Construction Studio
Materials: All gathered recyclable materials, hot glue gun (with supervision), scissors, paint,
labels.
Lesson Activities:

Dedicated Work Time (50 min): This entire session is for building the 3D Recycled Cell1.
Model. The teacher's role is to be a facilitator, ask guiding questions ("How will you make
sure the mitochondria's inner membrane is visible?"), and help with any tricky construction.
Formative Assessment (10 min): "Progress Check-in." At the end of the session,2.
Mrvacupanda explains his progress, what challenges he faced, and what his plan is for the
next steps. This assesses his project management skills and understanding.

Week 3: The Cell Cycle and Division
Focus: Understanding the life of a cell, including how it divides to create new cells for growth, repair,
and reproduction.

Ongoing Project: Introduce the second performance task: The Fluid Mosaic Membrane Model.
Mrvacupanda should start thinking about materials for this (e.g., a shallow box, marbles, gummy worms,
pipe cleaners).

Day 1: The Cell Cycle & Mitosis Intro

Title: A Cell's Life: Growth and Division
Materials: Large paper circle (to represent the cell cycle), markers, notebook.
Lesson Activities:

Warm-up (10 min): Pose the question: "Why do cells need to divide? Brainstorm at least1.
three reasons." (Growth, repair, reproduction).
Visualizing the Cycle (25 min): Use the large paper circle to draw the cell cycle.2.
Emphasize that most of a cell's life (~90%) is spent in Interphase (G1, S, G2). Clearly show
that Mitosis is just a small part of the cycle. Describe what happens in each phase of
Interphase.
Introducing PMAT (25 min): Briefly introduce the four stages of Mitosis: Prophase,3.
Metaphase, Anaphase, Telophase. Create a mnemonic together (e.g., "People Meet And
Talk"). For each stage, draw a simple diagram and write a one-sentence summary of the key
event.

Day 2: The Mitosis Dance & Cell Control

Title: The Mitosis Dance & When It Goes Wrong
Materials: Yarn or string, several pairs of socks (to be chromosomes), Post-it notes.
Lesson Activities:

Kinesthetic Activity - "The Mitosis Dance" (30 min):1.
Use yarn to make a large "cell" on the floor.
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Start with 2 pairs of socks (2n=4) for chromosomes.
Interphase (S): "Replicate" the DNA by adding the matching sock to each one.
Prophase: Chromosomes condense (ball up the socks).
Metaphase: Mrvacupanda lines up the sock pairs in the middle.
Anaphase: He pulls the pairs apart to opposite poles of the "cell."
Telophase/Cytokinesis: The yarn cell divides into two new cells, each with the
correct number of socks.

Discussion - Checkpoints and Cancer (20 min): Introduce the concept of cell cycle2.
checkpoints (G1, G2, M) as "quality control inspectors." Use Post-it notes to mark these
points on the paper cell cycle diagram. Discuss what happens if these checkpoints fail. This
is the perfect entry point to explain cancer as uncontrolled cell division.
Formative Assessment (10 min): "Troubleshooter." Pose a problem: "A cell is stuck in3.
metaphase. Which checkpoint has likely failed and why?"

Day 3: Meiosis - Making Unique Cells

Title: Meiosis: Halving the Chromosomes
Materials: "Mitosis Dance" materials (yarn, socks), diagrams comparing mitosis and meiosis.
Lesson Activities:

Warm-up (10 min): "If a skin cell (body cell) has 46 chromosomes, how many1.
chromosomes must a sperm or egg cell have? Why?" This leads to the concept of haploid vs.
diploid.
Instruction - Meiosis I & II (20 min): Explain that meiosis is "two divisions for the price of2.
one" (Meiosis I and Meiosis II). Emphasize that Meiosis I separates homologous pairs, and
Meiosis II separates sister chromatids. Use clear diagrams to walk through the stages.
Activity - "The Meiosis Shuffle" (20 min): Re-use the socks and yarn, but this time3.
model Meiosis. Start with 2 pairs of socks (2n=4). The key difference to model is in
Metaphase I, where homologous pairs line up together, and in Anaphase I, the pairs are
separated (not the individual chromatids). The result should be four "cells," each with only 2
single socks (n=2).
Formative Assessment (10 min): Create a simple T-chart comparing Mitosis and Meiosis4.
based on purpose, number of divisions, and final chromosome number.

Day 4: Crossing Over & Its Importance

Title: Genetic Shuffling: The Power of Crossing Over
Materials: Two pairs of different colored pipe cleaners (e.g., two blue, two red), notebook.
Lesson Activities:

Modeling Crossing Over (20 min):1.
Take one blue and one red pipe cleaner. Twist them together to represent a
homologous pair in Prophase I.
Literally "cross over" a section of each pipe cleaner and swap the pieces.
Now, when the "chromosomes" separate, each one is a new, unique combination of
red and blue.

This tangible model makes the abstract concept of genetic recombination clear.
Discussion (20 min): Why is this so important? Discuss how crossing over and2.
independent assortment create genetic variation in offspring, which is the raw material for
natural selection and evolution. Ask: "Why is it better for a species to have genetic variation
than for everyone to be identical?" (e.g., resistance to disease).
Application (20 min): Briefly discuss the significance of mitosis (growth, repair) vs.3.
meiosis (sexual reproduction, genetic diversity). Apply it: "Which process is your body using
to heal a cut? Which process did your body use to create the gametes that formed you?"
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Day 5: Cell Cycle Disorders & Review Game

Title: When Division Goes Wrong & Unit Review
Materials: Computer with internet access (for research and Kahoot/quiz tool), notebook.
Lesson Activities:

Case Study - Nondisjunction (20 min): Introduce nondisjunction (failure of chromosomes1.
to separate properly during meiosis). Present a simplified "Case File" on a disorder like
Down Syndrome (Trisomy 21). Mrvacupanda's task is to research and explain, using a
simple diagram, how nondisjunction in meiosis leads to this condition.
Game - Cell Cycle Kahoot! (20 min): Create a fun, fast-paced quiz on a platform like2.
Kahoot! covering all of Week 3's topics (Cell Cycle, Mitosis, Meiosis, Crossing Over,
Disorders). This serves as a fun, low-stakes summative assessment for the week.
Project Planning (20 min): Plan the Fluid Mosaic Membrane Model. Similar to the cell3.
model, Mrvacupanda will sketch his design and map materials. (e.g., Box = membrane
boundary, marbles = phospholipid heads, pipe cleaners = tails, gummy worms = proteins).

Week 4: The Cell Membrane and Transport
Focus: Understanding the cell's gatekeeperâ€”the membraneâ€”and how it controls what enters and
exits.

Ongoing Project: Construction of the Fluid Mosaic Membrane Model and finishing touches on the 3D
Cell Model.

Day 1: The Fluid Mosaic Model

Title: The Bouncer of the Cell: A Fluid Mosaic
Materials: Vegetable oil, water, food coloring in a clear jar; materials for the membrane model.
Lesson Activities:

Demo - Fluidity (10 min): Pour water and oil into the jar. They don't mix. Add a few drops1.
of food coloring. Notice how the drops move and float at the oil-water interface. Explain this
is like the "fluid" nature of the cell membrane, where proteins can drift.
Instruction - Components (20 min): Introduce the components of the Fluid Mosaic2.
Model: phospholipid bilayer (hydrophilic heads, hydrophobic tails), cholesterol, transport
proteins, and carbohydrate chains (glycoproteins/glycolipids). Draw and label a simple
diagram together.
Project Work Day (30 min): Begin construction of the Fluid Mosaic Membrane Model.3.
Focus on accurately representing the phospholipid bilayer and embedding the other
components.

Day 2: Passive Transport

Title: Downhill Ride: Diffusion & Osmosis
Materials: Clear glass of water, food coloring, a gummy bear, a small bowl of salt water, a small
bowl of plain water.
Lesson Activities:

Experiment 1 - Diffusion (15 min): Place one drop of food coloring into the glass of1.
water. Observe without stirring. Discuss what is happening at the molecular level (molecules
moving from high to low concentration). This is simple diffusion.
Experiment 2 - Osmosis (set-up for tomorrow) (10 min): Measure a gummy bear's2.
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dimensions. Place it in the bowl of plain water. Make a hypothesis about what will happen
overnight. This is an experiment on osmosis.
Discussion (25 min): Formally define diffusion, osmosis, and concentration gradients.3.
Explain that this is "passive" because it requires no energy from the cell. Introduce the
concept of tonicity (hypertonic, hypotonic, isotonic) and predict what would happen to an
animal cell in each solution.
Formative Assessment (10 min): Mrvacupanda sketches the gummy bear experiment,4.
labeling the water as a hypotonic solution and explaining why the bear will swell.

Day 3: Facilitated & Active Transport

Title: Uphill Battle: Active Transport
Materials: Gummy bear from yesterday, membrane model project.
Lesson Activities:

Observe & Analyze (10 min): Examine the gummy bear. It should be swollen. Measure it1.
and compare it to the original size. Discuss the results in the context of osmosis.
Instruction (25 min): Introduce facilitated diffusion (passive, but needs a protein helper)2.
and active transport (requires energy/ATP to move substances against their concentration
gradient). Use analogies:

Facilitated Diffusion: A revolving door (no energy needed, but you must go through
the door).
Active Transport: Pushing a boulder uphill (requires a lot of energy).

Model Application (25 min): On his Fluid Mosaic Membrane Model, Mrvacupanda3.
must now identify which of his "protein" parts (gummy worms, etc.) are channel proteins
(for facilitated diffusion) and which are pump proteins (for active transport). He can add ATP
"energy burst" symbols (made of paper) next to the active transport pumps.

Day 4: Bulk Transport

Title: Big Moves: Endocytosis & Exocytosis
Materials: A large Ziploc bag, a small ball, play-doh.
Lesson Activities:

Kinesthetic Model (20 min):1.
Endocytosis: Use the Ziploc bag to represent the cell membrane. To bring the small
ball ("food particle") into the "cell," push the bag inward to form a pouch around the
ball, then pinch it off inside. This models phagocytosis.
Exocytosis: Put a piece of play-doh ("waste") inside the bag. Move it to the edge and
merge the play-doh with the bag's "membrane," then push it out. This models how
vesicles fuse with the membrane to release contents.

Discussion & Application (20 min): Define endocytosis (phagocytosis, pinocytosis) and2.
exocytosis. Connect it back to previous lessons: "Which process does a white blood cell use
to engulf a bacterium? Which process does the endomembrane system use to secrete a
protein?"
Final Touches (20 min): Last work session to complete and label both the 3D Cell Model3.
and the Membrane Model for final presentation.

Day 5: Unit Showcase & Summative Assessment

Title: The Cell Biologist's Showcase
Materials: Completed 3D Cell Model, completed Membrane Model, final quiz/test paper.
Lesson Activities:

Performance Task Assessment - "The Guided Tour" (25 min): Mrvacupanda presents1.
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his two models.
For the 3D Cell Model, he gives a "guided tour," explaining the function of at least 7
major organelles and why he chose certain recycled materials to represent them.
For the Membrane Model, he explains the fluid mosaic theory and demonstrates
how each type of transport (passive, active, bulk) would work using his model.
This is assessed with a rubric focused on accuracy, clarity, creativity, and meeting
project requirements.

Summative Written Assessment (35 min): An open-note quiz that focuses on2.
application, not just recall. Questions might include:

"A new drug paralyzes cilia. Which organ systems in the body would be most affected
and why?"
"Diagram the journey of a fat molecule from outside the cell to being used for energy,
naming the transport mechanisms and organelles involved."
"Compare and contrast mitosis and meiosis. Explain why a mistake in meiosis is more
likely to be passed to offspring than a mistake in mitosis."


