DataTools Investigation Planning and Documentation Template

Please include your initials in the file name of the electronic version of this document.

Use this template to:

1. Guide the planning of your investigation

2. Share your plan online with your DataTools colleagues

3. Report on the implementation of the investigation

• Complete Part 1 and upload the template to the DataTools Web site during the online collaboration period that precedes implementation.

• Add information to Part 2 and upload the entire template (Parts 1 and 2) to the DataTools web site during the online collaboration period that follows implementation.  
Part 1 

Sizing Up Cells: A DataTools Sample Investigation

Your Name___ Carla McAuliffe_____________________Date___9/11/08_________________

Grade(s) taught___7th grade life science and 9th grade biology ________________________

Key Parts of an Investigation

· Question(s)

· Goals

· MA state frameworks

· Overview & approximate time

· Dataset(s)

· Analysis tool(s)

· Main steps for analysis techniques

· Background information

· Example product(s)

· Student handouts for data collection & analysis

· Support for student inquiry

· Reflections on Implementing the Investigation (complete after implementing)
Investigation Question(s)

How big is a cell? Are all cells alike? How do they compare in size, structure, and function?

Investigation Goals
· Students will develop an appreciation for the diversity and complexity of cells in living things

· Students will recognize differences and similarities in size, structure, and function among cells

· Students will understand basic cell structure and function

MA State Frameworks

· Life Science: Grades 6 to 8

· Structure and Function of Cells

3. Compare and contrast plant and animal cells, including major organelles (cell membrane, cell wall, nucleus, cytoplasm, chloroplasts, mitochondria, vacuoles). 

Overview & Approximate Time
· Students analyze digital images of cells, measuring lengths of a variety of cells. They scale images to help them understand the relative sizes of different cells.

· From 1 to 2 class periods up to a week

Data & Analysis Tools
· Images of cells with scale bars already on them or that are created from average size information

For example,

Red blood cell from NASA (this image is public domain)

http://lsda.jsc.nasa.gov/lsda_data/dil_data/msci406.jpg
Human cheek cell (an image freely available for educational use and from the Centre for Bioscience ImageBank, copyright Gordon Beakes, Univerisity of Newcastle upon Tyne)
http://www.bioscience.heacademy.ac.uk/imagebank/search/Fullimage.aspx?IDvalues=1363
· ImageJ

· Excel

Steps for Data Analysis
· Download cell images

· Set scale in ImageJ

· Measure cell lengths with ImageJ

· Chart average lengths in Excel

· Scale images to show relative sizes

· Copy & paste to compile a composite image

· Going Further: Annotate Cell images

Background Information

Too often, middle school students leave life science class with a textbook understanding of plant and animal cells. They fail to develop an appreciation of the diversity and complexity of living cells; that they vary widely in size, structure, and function. Thousands of freely available digital micrographs make it possible for students to explore and investigate actual cells, as opposed to stylized textbook drawings of typical plant and animal cells. The following sites provide information on the average sizes of cells.
· http://en.wikibooks.org/wiki/Biology_Cell_biology_Introduction_Cell_size

· http://simscience.org/membranes/advanced/essay/cellsize1.html
Example Data Analysis Product(s)  (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)

Depending on time constraints, students could be given the information in the table below ahead of time or they could carry out Internet research to find out these average sizes.
	Cell or Cell Part
	Size

	anthrax bacteria
	1 µm

	e.coli bacteria 


	2 to 10 µm

	mitochondria
	3 µm

	general size for prokaryotes
	1 to 10 µm

	nucleus of human cheek cell 
 
	5 µm

	length of a chloroplast
	5 µm

	human red blood cell
	7.5 µm

	most Eukaryotic animal cells
	10 - 30 µm

	human cheek cell


	60 µm

	most Eukaryotic plant cells
	10 - 100 µm

	small amoeba cell
	90 µm 

	human egg cell
	100 µm

	average amoeba cell
	300 µm

	onion skin plant cell 
	400 µm

	large amoeba cell
	800 µm

	giant squid nerve cell


	1000 µm

	spinal cord nerve cell
	600,000 µm

	diameter of an ostrich egg
	120 mm

	Length of a nerve cell of giraffe's neck
	3 meters
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Human blood cell


Human cheek cell

This is an example of an expected student product: two cell images that have been scaled to show their relative size.

Student handouts for data collection & analysis (can attach these separately):

	Cell or Cell Part
	Size

	
	

	

	

	
	

	
	

	
 
	


Support for student inquiry (List strategies this investigation will use to promote student inquiry)

Several strategies that support student inquiry may be used with this activity. The activity begins with an opening discussion and brainstorming session in which students share ideas they already know about cells and generate questions they would like to investigate about cells. Students might wonder: How big is a cell? Are all cells alike? How do they compare in size, structure, and function? What are the differences between plant and animal cells? How does the structure of a cell affect its function? How does organelle distribution vary across cells with different functions? Working in teams, students carry out Internet research to locate data, record at least five observations about the cells they are studying, analyze their results, discuss their findings, draw conclusions, and then communicate what they discover through written or oral reports.
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date________________________

Number of classes that used the investigation________________

Approximate number of students who completed the investigation________

Paste an example of student work (final graph, student analysis, etc.) from the investigation

Reflections on Implementing the Investigation
· How you feel the investigation went with students? 

· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?

· How will you carry out this investigation differently in the future?







Carla McAuliffe, DataTools Project, 2008


