A Stellar Cellular Ceiling



Summary:
In this activity, students will assign a particular organelle to research.  They will then use critical thinking and problem solving skills to come up with the best way to represent their organelle on a ceiling model of either a plant or animal cell and complete a report on their research.

Subject:
Science: 

Grade Level: 

· Target Grade: 6 

· Upper Bound: 8
· Lower Bound: 6
Time Required: Three class periods.


Activity Team/Group Size:  Depending on the size of the class and the number of organelles represented, groups of 1-3 students can be created.  There is also flexibility regarding whether you would like to create an animal cell, a plant cell, or both depending on the amount of students and class time.
Materials: 

· Large clear plastic drop cloth
· String or wire to attach “cell” to the ceiling
· Organelles created by the students

· Scotch tape

· Clear double-sided mounting tape
Reusable Activity Cost Per Group [in dollars]: 
$5.00 (drop cloth plus string or wire)

Expendable Activity Cost Per Group [in dollars]: 
$6.00 (Scotch tape and clear double-sided mounting tape)
Learning Objectives: 

· Recognize the structure and function of different organelles within both plant and animal cells.
· Use independent research to determine the structure and function of a particular organelle and determine the best way to represent it.
Lesson Introduction / Motivation: 
Hand out the “Making Comparisons” worksheet to the students and have them complete it individually.  Then go over the answers as a class and ask the students what other comparisons they can think of (for example, the nucleus could be compared to a computer or the cell membrane to a Ziploc™ bag).
Lesson Plan: 
Day 1:

· Go through the introductory exercise detailed above.
· Explain how the class is going to create a ceiling cell model.

· Assign each person/group an organelle to research and contribute to the ceiling model.  Choose from the following organelles:
· Rough Endoplasmic Reticulum 

· Smooth Endoplasmic Reticulum 

· Golgi Apparatus 

· Nucleus (or Nucleolus and Nuclear Envelope) 

· Ribosomes (attached) 

· Ribosomes (free) 

· Mitochondria 

· Vacuoles 

· Cytoplasm 

· Lysosomes 

· Cytoskeleton 

· Centrioles




If creating an animal cell:
· Plasma Membrane

If creating a plant cell:
· Cell Wall

· Chloroplasts

· Provide the students with the dimensions of the drop cloth so that they can scale their organelles appropriately.  You may make the cell as big or small as you like.
· Encourage them to be creative!  Examples of possible ideas are an endoplasmic reticulum of crepe paper, lysosome ping pong balls, gumball ribosomes, chloroplast tennis balls, etc.
· All organelles should be of non-perishable materials and should not be very heavy.

· The students will additionally be required to turn in a report that includes the following: title, a drawing of their structure, a paragraph on the function of their structure, a comparison of their individual structure to a modern day (common) object, and their rationale for choosing the specific media used for the ceiling model.
· Inform the students that they will be required to provide a short oral presentation of their report on the third day.
· A week’s time is recommended for the students to complete the assignment.

· Remind the students that they are working as a team to create a complete cell.  A short amount of time for any needed group collaboration should be allowed in the days leading up to the due date.

Day 2:

· Have students bring their organelles and completed reports to class.  Spend the class period putting the cell model together and attaching it to the ceiling.

· Use the Scotch tape and clear mounting tape (or a preferred substitute) to keep the organelles in their place.

· For the next class period, ask students to bring a label for their organelle that will be placed on the underside of the cell.  It should be large enough and legible enough to be read from below.

· Remind the students that they will be expected to give a short oral presentation during the next class period.



Day 3:

· One at a time, have the students attach their labels to the underside of the cell beneath their respective organelles and give their oral presentation.  This should give everyone a chance to learn about each different organelle and not just the one they researched.  It should follow the same format as the report but with a description of the structure rather than a drawing.
Lesson Closure: 
Have the students complete the Cell Labeling Worksheet (animal, plant, or both) using their ceiling cell(s) as a reference.  They may keep this sheet for their notes. 

Assessment: 

There are two components to the evaluation:  the student report/presentation and their representation of the organelle.  For the report, assess whether they or not they followed directions and provided the information asked for.  Criteria for evaluation of the organelle can be based on originality, attention to detail, and how well it fits into the model of the entire cell.
Vocabulary / Definitions: 

· Organelle – a specialized part of a cell having some specific function
Background and Concepts for Teachers: 

· Know the structure and function of organelles within a cell.  
This website is a good resource for both student and teacher use.
Lesson Scaling: 

As long as organelles are covered otherwise in class, the oral report can be excluded (especially if three class periods are not available).
Safety Issues:
Practice caution when attaching cell model to the ceiling and labels to the underside of the model.
Troubleshooting Tips: 

If there are any large, round objects used as organelles that can’t be held in place by the mounting tape, glue or some other form of adhesive may have to be used.
Multimedia Support and Attachments:
· “Making Comparisons” Worksheet
· Cell Labeling Worksheet
References: 

· http://www.accessexcellence.org/AE/AEC/AEF/1994/hopkins_cells.html
· http://scorescience.humboldt.k12.ca.us/fast/teachers/Internauts/teacherpage.htm
· http://www.williamsclass.com/SeventhScienceWork/CellTheoryParts.htm
· http://www.carleton.ca/biology/biol1003/animal_cell/animal_cell.htm
· http://www.carleton.ca/biology/biol1003/plant_cell/plant_cell.htm
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments: 
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