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Summary 

 In this lesson, students will learn about the reasons for cell culture and how it contributes 
to the study of medicine.  First the students will learn about the parts of an animal cell and how 
they can differ.  Then, through the study of basic cell culture techniques, students will be able to 
understand the basic processes cells undergo.  Students will also be introduced to the need for 
three-dimensional cell culture studies.  In addition to these sessions, students will have the 
opportunity to apply their knowledge through various activities that reinforce the concepts that 
they learned through the lesson. 

 

Learning Objectives 

After completion of this lesson plan, students should be able to: 
- Understand the basic principles of cellular functions 
- Identify major components of an animal cell and how they can differ.  
- Understand the basics of cell culture  
- Recognize the importance of engineering in processes of the human body 

 

Lesson Plan 

This lesson plan is split into three 60 minute sessions.  Adjustments may be made for various 
class-time allotments.  Each session plan includes notes, an activity or demonstration, and 
assessment questions.  The notes in this lesson plan are intednded to be an overview of the 
important aspects of each topic.  Further detail on each topic can be found in the links provided 
in each notes section.  The activities provided are optional; however, they are intended to 
reinforce what is learned in the lecture.  Adjustments may be made to the activities to 
accommodate for various amounts of time, equipment, and location.  

  



Lesson 1: Animal cells 
Lesson pre-requisites: Students should have completed an overview of eukaryotic, prokaryotic, 
animal and plant cells as well as their organelles.  They must also have a basic understanding of 
how the organelles work together.  (Recommended for students who have taken or are currently 
enrolled in a life science or biology course) 

Lecture – Animal Cells and their Organelles 

In this lecture, the basics of animal cells and their organelles should be taught.  After completion 
of this lesson, students should be able to understand the major function of each organelle, and 
how they are positioned within the cell.  The students should also learn the variety of cell types 
within a body.  For example, a nerve cell is structured to function in a completely different way 
compared to a heart cell.  A link to a worksheet is attached below that may be used for practice 
or assessment.  An interactive animation of animal cells is also attached if necessary.  An 
example lesson plan for administering this lecture is also available through a link below. 
Information about various cellular functions and types is also available through a link below. 
 
Activity – Modeling an Animal cell 
 
What you will need: disposable bowls, water or saran wrap, craft clay, construction paper strips, 
pipe cleaners, beads, dry spaghetti, colored hole-punch circles, kidney beans, tiny balloon. 
 
This activity can be done in groups or individually.  The students will use the cell organelle and 
function worksheet to model an animal cell.  The students should be able to place each organelle 
in their respective general area.  Each group or student could be assigned a specific part of the 
cell and present a brief summary of what that organelle does. 
 
Discussion Questions: 
 
- What do you think the most important part of a cell is, and why?   
- What is the reason for the differing shapes and structures of cells in the body? 
- What are some kinds of cells that would be completely different from each other? 
 

Worksheet link: 

http://hrsbstaff.ednet.ns.ca/kingston/Citadel/Biology/Microscopy%20and%20cytology/cell_orga
nelle_review_sheet-1.pdf 

Interactive Animation Link: 

http://www.cellsalive.com/cells/cell_model.htm 

Lesson Plan Example Links: 

http://www.most.org/curriculum_project/Life_Sciences/high/Prior/What_Are_CellsHS.pdf 

http://sciencenetlinks.com/lessons/cells-1-make-a-model-cell/ 

Cell types link:  

http://publications.nigms.nih.gov/insidethecell/chapter3.html 

http://hrsbstaff.ednet.ns.ca/kingston/Citadel/Biology/Microscopy%20and%20cytology/cell_organelle_review_sheet-1.pdf
http://hrsbstaff.ednet.ns.ca/kingston/Citadel/Biology/Microscopy%20and%20cytology/cell_organelle_review_sheet-1.pdf
http://www.cellsalive.com/cells/cell_model.htm
http://www.most.org/curriculum_project/Life_Sciences/high/Prior/What_Are_CellsHS.pdf
http://sciencenetlinks.com/lessons/cells-1-make-a-model-cell/
http://publications.nigms.nih.gov/insidethecell/chapter3.html


Organelle and Cell Function

Organelle Function Part 
Plasma Membrane Creates cell boundary Paper bowl 
Cytoplasm Jelly like substance that 

organelles float in 
Water or saran wrap 

Nucleus Genetic material part of the 
cell (Where DNA is) 

Play-Doh 

Endoplasmic Reticulum Move chemicals around the 
cell 

Zigzag folded piece of 
paper 

Golgi Apparatus Move proteins around the cell Folded pipe cleaner 
Lysosome Breaks down old organelles, 

food, and harmful bacteria or 
chemicals 

Beads  

Centriole Helps the cells with division Pieces of dry spaghetti 
Ribosome Makes new proteins Colored hole punch 

circles 
Mitochondria Powerhouse of the Cell where 

food is converted to energy  
Kidney beans 

Vacuole Storage part of the cell Tiny filled water balloon 



Lesson 2: Introduction to Cell Culture 
Lesson pre-requisites: Students should have completed an overview of cellular functions such as 
cellular respiration and cellular division.  (Recommended for students who have taken or are 
currently enrolled in a life science or biology course) 

Lecture – Cellular Processes and Functions 

In this lecture, the basics of cellular respiration should be taught.  An addition to this lesson 
could be an introduction to or a lesson on cellular division.  After completion of this lesson, 
students should be able to understand how cells multiply and metabolize.  It is recommended that 
students be exposed to the process where glucose is used to make energy.  A brief overview of 
cell culture should be given.  A worksheet explaining what cell culture is and why it is important 
is given.  A link to a worksheet is attached below that may be used for practice or assessment.  
An animation of cellular division as well as cellular respiration is also attached to give a physical 
representation, if necessary.  An example lesson plan for administering this lecture is also 
available through a link below. 
 
Activity – Cell Culture LIFE 
 
What you will need: index cards, scissors, and markers 
 
Prepare 
For this activity the instructor should prepare cards:   

• Cell cards 
One set of cards that will be given to each of the students.  One index card can be cut into 
two or even three pieces where the pieces should be unique and have only one match in 
the class.   
• Media 
There should be at least more than three times the amount of media cards as students in 
the class. 
• Room designations 
Only one room designation card is needed for each student.  Depending on the number of 
students, the number of room designation.  Each room designation should have at least 5 
cards. 
• Cell fate 
There should be a cell fate card for each student.  The cell fate card options are: healthy, 
contaminated, died, and mutated.  It would be best to pass out minimal contaminated, 
died, and mutated cards in the original cell fate distribution. 
 
 

Rules: 
1. Cell cards are given to each student. 
2. To receive a media card the students must answer a biological question of the teachers 

choosing.  For example, “what is the vacuole’s purpose in the cell?” 
3. After receiving one media card the student must find their companion cell (the other part 

of the index card) 
4. The cells can receive a room designation card after receiving two media cards. 



5. The teacher will randomly pass out cell fate cards 
a. Healthy 

i. Cells must get more media after getting a healthy card 
b. Mutated  

i. If with a companion cell the companion must also” mutate” 
ii. If already in a room designation half of the students must also “mutate” 

c. Die 
i. If with a companion cell the companion must also “die” 

ii. If already in a room designation half of the students must also “die” 
d. Contaminated 

i. Companion cell as well as cells in entire room designation must also be 
“contaminated” 

6. After everyone has a cell fate the activity is over.  
 
Discussion Questions: 
 
- Why is cell culture important for medicine?   
- What is the worst part of cell culture? 
 
Worksheet link: 

Cellular respiration: http://www.biologycorner.com/worksheets/conceptmap_cellresp.html 

Mitosis/meiosis: http://www.dpcdsb.org/NR/rdonlyres/CEC2182D-B7A3-4FEA-9923-
E914C6DB338E/106416/mitosismeiosisworksheetmainlysecondpage.pdf 

Interactive Animation Link: 

Cellular 
respiration: http://www.mhhe.com/biosci/bio_animations/MH01_CellularRespiration_Web/ 

Mitosis/meiosis: http://www.youtube.com/watch?v=FODmSmG5z2Y 

Lesson Plan Example Links: 

Cellular respiration: http://www.lessonplansinc.com/biology/lessonplans/C147/ 
Mitosis/meiosis: http://www.nclark.net/MitosisMeiosis 
 

http://www.biologycorner.com/worksheets/conceptmap_cellresp.html
http://www.dpcdsb.org/NR/rdonlyres/CEC2182D-B7A3-4FEA-9923-E914C6DB338E/106416/mitosismeiosisworksheetmainlysecondpage.pdf
http://www.dpcdsb.org/NR/rdonlyres/CEC2182D-B7A3-4FEA-9923-E914C6DB338E/106416/mitosismeiosisworksheetmainlysecondpage.pdf
http://www.mhhe.com/biosci/bio_animations/MH01_CellularRespiration_Web/
http://www.youtube.com/watch?v=FODmSmG5z2Y
http://www.lessonplansinc.com/biology/lessonplans/C147/


Cell culture and why it matters 
Cell Culture: A brief introduction on how it works 

Cell culture is the process of growing cells outside of the body, or in a lab environment, also 
referred to as in vitro.  In vitro literally means “in glass”, and the opposite of that is in vivo, 
which literally means “within the living”.  So for cells to grow outside of the body they need to 
have an environment most like the body.  So the cells need a way to get food, space to grow, a 
regulated temperature, and a way to stay safe from contaminants like bacteria or mold.  In order 
to give the cells this environment they are provided with many things such as: a sterile (clean 
environment), an incubator that maintains body temperature, media that contains food and 
nutrients, and plenty of room to grow.  If the cells are not provided with this environment there 
are many negative outcomes.   

• Not clean-- contamination 
• Not enough room to grow  cell weakening and death sometimes even mutation 
• Not enough food cell weakening and death 

Cell culture is not easy!  It takes a lot of hard work, patience and practice to be able to grow cells 
well. 

 

Cell culture is used in many forms of research.  The most common being drug testing.  However 
drug testing on monolayers, or two-dimensional cell cultures, is not the most reliable method of 
testing drugs or other functions.  Therefore many experiments related to medicine use live 
animal models and involve the sacrifice of an animal.  In order to provide a better method of 
testing many scientists are working on developing methods to culture three-dimensional cells.  
Three-dimensional cell cultures would model the body in a more accurate method since bodies 
are not 2D!  The 3D cell cultures would also lower the need for using animals in the lab.    

  



Lesson 3: 2D vs 3D Lesson pre-requisites: Students should have completed an overview of 
cellular functions such as cellular respiration and cellular division.  Completion of the previous 
lesson is also recommended. (Recommended for students who have taken or are currently 
enrolled in a life science or biology course) 

Lecture – Importance of Medical Research 

The teacher can discuss the importance of medical research.  Specifically by discussing illegal 
drugs, alcohol, and other harmful substances verses medicine used by doctors, and diseases.  The 
lesson should also expose the students to the use of animals in research.  The Cell Culture and 
Why it Matters worksheet will also be beneficial to explaining this subject.  Links below show 
examples of a 2D cell culture and a 3D cell culture 
 
Activity – 2-dimensional vs 3-dimensional 
 
A simple demonstration:  
What you will need: paper, cheerios, broken up toothpicks, marshmallows 
 
Have each student draw a large circle on the piece of paper and place many cheerios on the circle 
lying flat.  This will model a monolayer. Next have the students make a model of a 3D cell 
culture.  The students can break up the toothpicks into smaller bits, or the teacher can prepare the 
broken toothpicks beforehand.  Then use the marshmallows to connect the toothpicks and form a 
3D cell culture.  The model should be as sphere-like as possible.   
 
Discussion Questions: 
 
- How are 3D cell cultures beneficial?   
- What is the reason for studying cells? 
 

Picture links: 

2D: http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-
cell-imaging-microscopy.jpg 

3D: http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-
cell-imaging-microscopy.jpg 

 
  

http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-cell-imaging-microscopy.jpg
http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-cell-imaging-microscopy.jpg
http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-cell-imaging-microscopy.jpg
http://www.elveflow.com/wp-content/uploads/2014/05/3D-cell-culture-perfusion-for-live-cell-imaging-microscopy.jpg


Wisconsin academic standards covered in this lesson plan 

 

- 4C1.a.5.m  Explain how a recently developed product or service fulfills a human need or 
desire 

- BT.a.7.m  Recognize advances and innovations in medical technologies are used to improve 
health care 

- BT1.a.7.m  Discuss sanitation processes used in the disposal of medical products to help 
protect people from harmful organisms and disease and shape the ethics of medical safety 

- F.8.1 Understand the structure and function of cells, organs, tissues, organ systems, and 
whole organisms 

- F.8.3 Differentiate between single-celled and multiple-celled organisms (humans) through 
investigation, comparing the cell functions of specialized cells for each type of organism 

- B.8.6 Explain the ways in which scientific knowledge is useful and also limited when applied 
to social issues 

- H.8.1 Evaluate the scientific evidence used in various media (for example, television, radio, 
Internet, popular press, and scientific journals) to address a social issue, using criteria of 
accuracy, logic, bias, relevance of data, and credibility of sources 

- H.8.3 Understand the consequences of decisions affecting personal health and safety 


