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Outline of Lesson 
Content (what is taught): 
· Students will have the ability to identify a eukaryotic cell.
· Students will have the ability to identify the structure different organelles located within a eukaryotic cell.
· Students will have the ability to identify the function of different organelles located within a eukaryotic cell.

· Students will have the ability to describe how the organelles function as a unit to support the life of the cell and the organism that they are contained in.


Context (how it is taught):

· Students will navigate the robot through previously created eukaryotic cell models.
· Students will identify the organelles and their functions as they encounter each within the cell model.
· Students will create a video tutorial using the robot and cell model.
Activity Description:

Students will be using previously created cell models as well as information previously gathered to complete this lesson.  Students will have been working in groups doing research and creating the large scale cell models.  As a group, students will practice navigating the robot through the cell.  As they encounter various organelles, they will have to identify the organelle and state its function.  Once students have become well versed on this process, they will be required to make a video tutorial.  This tutorial will be required to be of a quality that it could be used as a teaching tool for younger students.
Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Science 

Technology

Math
A1, A2, C1, C3
A2, A3, B1, B4
C1

Materials List: 

Classroom Robot (3-4 if possible)

Extra Batteries


Organelle Checklist

Cell Models (student created)


Computers for Video Editing


Video Cameras (3-4 if possible)

Video Editing Tutorial

ASKING Questions (Journey to the Center of a Cell)

Summary: Students are asked to describe why cells are important to the lives of plants and animals.

Outline:

· Demonstrate the controls of the robot and show students its movement capabilities.
· Show students pictures of organelles and have them identify them.
· Ask students to identify the function of the organelles within the cell.
· Have students brainstorm ideas for making a fun, informative video.
Activity: 


Demonstrate how the robot moves through the cell and encounters different organelles.  As a class, identify specific organelles.  Also, describe the purpose and function each of the organelles that you encounter within the cell.
	Questions
	Possible Answers

	· How is a eukaryotic cell different than a prokaryotic cell?
	· Eukaryotic cells tend to be very complex whereas prokaryotic cells are very simple.
· Eukaryotic cells have membrane bound organelles that must work together to support the life of the cell and the organism in which the cell is located.

	· Assuming that the organelles cannot change size, would it be easier to move through a large cell or a small one?

· What does this tell us about the surface area to volume ratio in cells?
	· Large cell
· Having a large surface area to volume ratio allows particles to move more freely throughout a cell, thus allowing the cell to function more efficiently.

	· Would it be possible for a cell or an organism to survive if their cells were missing any of these organelles?  Explain why or why not.
	· A cell or organism could not survive if missing any of these parts.  For instance, if mitochondria were not present an organism would produce no energy in order to survive.

	· Why is it important for membranes, such as the cell membrane, to be semi-permeable?
	· Many chemical reactions take place within cells.  If membranes were not semi-permeable, reactants and products could not move into and out of cells when they need to.

	· In your own words, describe an analogy that would explain why all the parts of a cell are important to the overall functioning of an organism.
	· A cell is kind of like a school.  The principal is kind of like the nucleus.  They are in control of everything that happens within that school.  The teachers are like…….


EXPLORING Concepts (Journey to the Center of a Cell)
Summary: Students practice moving robot through the cells that they created and identifying organelles located within those cells.   

Outline:

· Students will set up their cell models on the floor, giving their cells a large surface area to volume ratio.
· Students will place robot within the cell and navigate the robot throughout the cell.
· As students encounter organelles located within the cell, they will identify the organelle and its function.
· After they have accurately identified structure and function, the organelle can be marked off the checklist and they can continue moving through the cell.
· Once all students have had the opportunity to navigate through the large cell, they will decrease the surface area to volume ratio of the cell and go through the activity a second time.

Activity: 


Each group of students will have a robot and the cell model that they created earlier in the week.  Students will set up their cell models to have a relatively large surface area to volume ratio.  In addition, each student will receive a checklist that they must complete before they are finished with the activity.  One group member will have an answer sheet in order to monitor other group members.

Once students have set up their cell models, they will put their robots inside of the cell, navigating their way through the cell.  When students encounter specific organelles, they must correctly identify the organelle as well as the organelle’s function.  After correctly identify the structure and function, they can continue moving the robot from organelle to organelle repeating the aforementioned procedure until they have completed the first column of their checklist.


After each student has navigated through the large cell, groups will decrease the surface area to volume ratio of their cell.  They will go through the procedure listed above again; this time with the smaller cell.  Just as before, they will practice identifying the structure and function of the organelles that they encounter.


As a group, students will have to discuss and answer the following questions:
1. Which cell was it easier to navigate through?  Explain which type of cells you would like to have in your body and why.
2. Why do you think that it would have been easier to navigate through a prokaryotic cell?
3. Which organelle would be the most important to a cell or organism? Defend your answer.
Sample Checklist

	Organelle
	Function
	Large Surface area to Volume
	Small Surface area to Volume

	Nucleus
	Control center of the cell.  Location of the genetic material required for reproduction of cells
	X  
	X

	Mitochondria
	Cell’s powerhouse.  Breaks down sugar to release energy needed for the cell to function.
	X
	X


INSTRUCTING Concepts (Journey to the Center of a Cell)
Note: The instructing concepts section will be provided by the instructional writing team. The final instructing content section may look different from the one shown below. This sample is provided here so that this sample lesson shows all A, E, I, O and U components.

Summary: The class distinguishes between cell types, identifies structure and function of various eukaryotic organelles, and identifies the importance of the surface area-to-volume ratio of cells.

Outline:

· Define the terms prokaryotic and eukaryotic cell.

· Distinguish between prokaryotic and eukaryotic cells.

· Identify various organelles essential for the functioning of eukaryotic cells.

· Describe the functions of the various organelles within a eukaryotic cell.

· Explore the importance of the surface area-to-volume ratio of eukaryotic cells.

Activity:


It is true to say that all living things are composed of cells.  However, there are a wide variety of different cells out there.  The 2 types of cells we will talk about are prokaryotic and eukaryotic cells.  Prokaryotic are the most primitive type of cells.  These cells typically make up single-celled organisms and are characterized by their lack of a nucleus and membrane-bound organelles.  Eukaryotic cells, on the other hand, typically make up multi-celled organisms and are characterized by their nucleus and membrane-bound organelles.


As stated before, both types of cells make up living organisms.  However, prokaryotic cells are far less complex than eukaryotic cells.  They, predominately make up single-celled bacteria and protistans.  Eukaryotic cells, because of the complexity of their structure, typically are found in multi-celled organisms such as plants and animals.  All the cells of these organisms work together to support the life of the organism as a whole.  They rarely can survive on their own.  Because eukaryotic cells must work together and cannot function alone, they must be more complex and must have the various membrane bound organelles that they have.  Prokaryotes do not need these organelles because they are not working as a functional unit.


Membrane-bound organelles are the life blood of every multi-celled organism.  Some of the major organelles and their functions are: Nucleus – location of DNA that controls all cellular activities, Chloroplast – location of photosynthesis within plant cells, Mitochondria – breaks down complex carbohydrates releasing energy for the cell, Ribosomes – site of protein synthesis, Endoplasmic Reticulum – site of chemical reactions within cells that are essential for communication from cell to cell, Golgi Bodies – sort and send finished products to wherever they need to go within organism.  (This is not an all-inclusive list.  The organelles studied will vary depending on the teacher.)


When talking about eukaryotic cells, we must include a discussion of surface area-to-volume ratio.  This is an important concept.  Very small cells are typically not efficient.  This results as a lack of surface area to allow materials to move into and out of the cell.  Also, once materials are in the cell, it is difficult for materials to move through as a result of the large volume of “stuff” the materials must move past.  Very large cells also are not efficient.  The added surface area is not necessary to allow materials to move into the cell.  Furthermore, once materials are in the cell, they must travel long distances to get to their destination.  Therefore, a cell with an optimal surface area-to-volume ratio is desired for maximum efficiency.

ORGANIZING Learning (Journey to the Center of a Cell)
Summary: To reach the maximum potential of this lesson, I will utilize peer-teaching concepts.  Student groups will be assigned various organelles to research.  They will gather information on their given organelles and create tangible models of their given organelles.  They will have to duplicate these organelles enough times that each group will have a copy of each.

Outline:

· Distinguish between prokaryotic and eukaryotic cells.

· Identify the form of various eukaryotic organelles.

· Describe the function of various eukaryotic organelles.

· Describe the surface area-to-volume ratio associated with all eukaryotic cells.

Activity:


The class will be divided into groups of 4-5 students.  Each group will be assigned 2-3 organelles that they are responsible for.  Each group will be required to research these organelles to correctly identify their form and function.  They will be required to write a short summary of the function of their organelles.  In addition, they will be required to make large models of their organelles.  They will be required to make enough models to give to each group in the class so that each group will be able to create their own large cell model.


Once students have researched and become experts on their organelles, we will take some time in class to present their findings.  Each group will be required to present the information that they found on their cell organelles.  Also, they will have to present the models that they put together; clarifying how their structure supports the function of that organelle.  At this time, I will be able to clarify any inaccuracies that may have arisen in the research that the students have conducted.  Each student will be required to put together a chart in their biology notebook recording the information presented by each of the groups.


As a class, we will put together a large cell model so that students can accurately visualize what the inside of a cell looks like.  As a class, we will practice moving the robot within the cell.  As the robot encounters various organelles, students will identify the organelle and state its function.  After practicing as a class, the groups will break off and put together their own cell models.  Each will have a checklist that must be completed.  They will move the robot throughout the cell; identifying the organelles and functions that they encounter.  As they do this, they will mark the specific organelles off their checklist until they have accurately identified each.  They will do this with a cell with a small surface area-to-volume and well as one with a large surface area-to-volume ratio.  One student will be the moderator in charge of assessing the correctness of the answers given by each student.


After students have completed their “practice journey” they will be required to complete a performance-based assessment.  Each group will be taken into the hall to be assessed; both as a group as well as individuals.  This assessment will be graded using a rubric.
UNDERSTANDING Learning (Journey to the Center of a Cell)
Summary: Students will be assessing each other while they are practicing with the robots.  They will be summatively assessed based on a performance-based assessment as well as a CRT.
Outline:

· Formative assessment using checklist during practice.
· Summative assessment using performance-based assessment.
· Summative assessment based on mastery of CRT.
Activity:

Formative Assessment

As students are practicing with the robots, they will be assessed in the following ways:
1.   Students will be self-assessing each other using their checklist of organelles and their functions.
2.   Teacher will be informally assessing based on observations made during student practice time.
3.   If necessary, teacher can check overall student understanding by doing an informal review session    

      before administering the performance based assessments and the CRT.

Summative Assessment

Student’s final grade will be based on their summative assessments.  The assessments will be as follows. Order of assessments is not crucial.  However, performance-based assessment will be good practice for the CRT.

1. CRT

2. Performance- based assessment
· Performance-based assessment will be done in groups of 2.  However, students will be graded individually; based on the organelles that they are asked to identify.  There will be 2 essay questions at the end of the assessment that they will answer as a team.  The assessment will be administered by giving alternating questions to the students.  They will be graded using a checklist.  A sample of the checklist, including the essay questions, follows: (points can be assigned based on teacher preference.)
Students being tested:

1. _______________________

2. _______________________

	Organelle
	Organelle Identified Correctly
	Function Described Correctly
	Student Identifying Structure and Function

	Nucleus
	Yes or No
	Yes or No
	

	Mitochondria
	Yes or No
	Yes or No
	

	Endoplasmic Reticulum
	Yes or No
	Yes or No
	

	Golgi Bodies
	Yes or No
	Yes or No
	

	Free Ribosome
	Yes or No
	Yes or No
	

	Chloroplast
	Yes or No
	Yes or No
	


Essay questions:
1. Describe the importance of membrane-bound organelles within eukaryotic cells. 

2. Does the surface area-to-volume ratio of a cell matter? Defend your answer.
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