Phytoplankton Cell Model Building: 

Expanded Teaching Notes

· The day before this activity, build a cell model of a cyanobacterium (see the How to Build a Cyanobacterium Cell Model worksheet)

· On the day of the activity, begin with a brief lecture (see Phytoplankton Cell Model Building Powerpoint) about the distinct types of phytoplankton in the ocean

· Emphasize that these are single-celled organisms

· Explain that they are the main photosynthesizers of the sea

· Describe that these phytoplankton are eukaryotic cells, but another important group of photosynthesizers in the ocean are prokaryotic cells

· Explain that the students are going to build a model of the phytoplankton.  They will build either a coccolithophore, diatom, or dinoflagellate.  Depending on resources, students may either choose what they are going to build or select a type from a hat.  

· If the class is large (~>20 students), break them into pairs or small groups

· Give each student a copy or put up on the board the instructions from the document Phytoplankton Cell Model Building Instructions.  

· Hand out or have on a table the appropriate cell materials.  These will be as follows, with the quantities listed applying to one cell model:

· 1 bowl = cell membrane

· Handful of chalk = cell wall, coccoliths (coccolithophore only)

· Handful of flat marbles = cell wall, frustule (diatom only)

· Handful of wood chips = cell wall, theca (dinoflagellate only)

· One lump (~2oz. ~50g ~one small handful) of play-doh = cytoplasm

· Small cupcake liner = Nucleus

· 4 pieces of string = DNA

· 3 sour punch straw pieces= rough endoplasmic reticulum 

· 1 spoonful of raw sugar = ribosomes
· 4 piece of ribbon = smooth endoplasmic reticulum
· 4 pieces of yarn = Golgi apparatus

· 1 spoonful of beans = Mitochondria

· 1 spoonful of split peas= Chloroplasts

· 5 tooth picks = cytoskeleton

· 2 pipe cleaners = Flagella, 2 (dinoflagellates and coccolithophores only)

· 2 small marshmallows = small vacuoles (dinoflagellates and coccolithophores only)

· 1 large marshmallow (cut in half) = large vacuoles (diatoms only)

· 1 paper towel (for holding your cell parts while you build your model)
· Glue (for putting your cell wall on the cell membrane)

· Allow them about 40-45 minutes to build their cell

· For the outer wall of their cell type, they can only glue that one item that is appropriate for their cell type

· Make sure they put their organelles in correct location (e.g. DNA goes inside the nucleus, flagella stick outside the cell)

· When they have built their cell model, make each individual student fills out the accompanying worksheets (see Cell Labeling Worksheet and Cell Model Questions Worksheet)

· Below are the answers to each worksheet

Cell Labeling Worksheet
	Organelle
	Model Material
	Function Description

	DNA
	string
	Contains the genetic material of the cell

	nucleus
	cupcake liner
	Holds the DNA of the cell

	flagellum
	pipe cleaner
	Moves the cell around in water

	cytoplasm
	play-doh
	The substance inside the cell membrane that holds all the organelles

	rough endoplasmic reticulum
	sour punch straws
	Surrounded by ribosomes and separates proteins from the cytoplasm

	Golgi apparatus 
	yarn
	Receives, modifies, and sends off proteins and other molecules

	cell wall
	chalk, flat marbles, or wood chips
	Provides a boundary and support for the cell

	vacuole
	marshmallows
	Stores and modifies reserve energy or food material

	cytoskeleton
	toothpicks
	Provides shape and structure

	mitochondria
	beans
	Makes ATP (energy)

	chloroplasts
	split peas
	Used for photosynthesis

	cell membrane
	bowl
	Outer part of cell that regulates its interaction with the environment

	ribosomes
	raw sugar
	Makes proteins

	smooth endoplasmic reticulum
	ribbon
	Chemically modifies proteins and other molecules


Cell Questions Worksheet

1. What are the similarities and differences between prokaryotic and eukaryotic cells?
There are different cellular structures in the prokaryotic cell versus the eukaryotic cell.  For example, there is no nucleus or chloroplasts in the prokaryotic cell.  Instead, there is genetic material within the cytoplasm and thylakoids and phycobilisomes in the prokaryotic cell, while the eukaryotic cell has chloroplasts.  However, both cell types do have DNA, cytoplasm, cytoskeleton, and a cell membrane.  

2. What are the different types of eukaryotic cells that were built today?
Coccolithophore, diatom, and dinoflagellate.  
3. What type of eukaryotic cell did you build? 
Coccolithophore, diatom, or dinoflagellate.  
4. Name at least 3 characteristics that your cell has.
It was a cell wall for support.  It is round.  It has cytoplasm to hold all the organelles.  It has membrane-bound organelles.  Etc. 

5. How does the cell you built get its energy? 
Photosynthesis.  That is, using the sun’s energy, carbon dioxide, and water to make chemical compounds such as carbohydrates.  

6. Did you have any difficulties building your cell?  If so, why?
Open-ended question.  Answers will vary.  

Example of a diatom cell model
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