Activity Name:  Blowing Things Up!                      Date: 6/20/08
Designer:  Sandy Miller

Content Goals: 

1. Work with partners to arrange 24 objects in order of size

2. Express length in scientific notation

3. Use meter stick to scale up small objects 1,000,000x

4. Create paper doll to scale with U.S. map to visualize human height at 1,000,000x.

5. Make a model of a T4 bacteriophage.

Attitudinal goals: work with classmates to measure, decide, present. 
Process goals: measure macroscopic objects using metric units.

Science standards: CA 7th grade life science standard 1: All living organisms are composed of cells, from just one to many trillions, whose details usually are visible only through a microscope. 

Standard 5: The anatomy and physiology of plants and animals illustrate the complementary nature of structure and function: 5.a: students know plants and animals have levels of organization for structure and function, including cells, tissues, organs, organ systems, and the whole organism. 

Standard 6: Physical principles underlie biological structures and functions. students know visible light is a small band within a very broad electromagnetic spectrum. 6.b: Students know that for an object to be seen, light emitted by or scattered from it must be detected by the eye. 

Standard 7: Scientific progress is made by asking meaningful questions and conducting careful investigations. 7.a: Select and use appropriate tools and technology to perform tests, collect date, and display data.

7.d. Construct scale models, maps, and appropriately labeled diagrams to communicate scientific knowledge.

Prior knowledge assumed: Metric length units, individual height in meters, scientific notation.

Lesson outline:

1. Thinking about relative size

· Each group gets one set of scale cards (source: Nanosense.org)

· Arrange size cards in ascending order
· Arrange items in groups according to size.  

· Discuss results and rearrange as needed.

2. Living or not

· Still working as a group, students will rearrange cards into three groups: living thing, part of living thing, nonliving thing

· Discuss results as a class and rearrange as needed.

3. Scaling up a small item

· Each student gets a blank table to complete (Attachment A)

· Each student chooses or is assigned a partner.

· Each pair of partners pulls a card with the name of a organelle, organism, etc. from the list.
· Fill in the space on the table stating the scaled-up size and identifying an object of that size.

· Share information with the class.

· Complete the table except for the human height.

4. Making a model of a 1,000,000x human.
· Each student gets one sheet of printer paper with the scale on the U.S. map provided, 

· scissors, and colored pencils.

· Remeasure individual height in meters if necessary.

· Draw a paper doll on the paper, decorate, and cut out.  

5. Homework or extra credit: Constructing a 1,000,000x scale model of a T4 bacteriophage. 
Describe how the activity components achieve your goals: Practice, correction, reinforcement of understanding of relative size in the living world.

Assessment methods: questions on quiz relating to scientific notation, relative size.

When would you integrate this into your curriculum?  First week of school, as review of metric system and introduction to life science.
Attachment A1
Size and Scale

	
	Object
	Actual size
	Size in Scientific notation
	Multiplier
	Blown-up size
	Real object

	1
	Hydrogen atom
	0.1 nm diameter
	1 x 10-10 m
	1 x 106
	
	

	2
	Plasma membrane
	5 nm thick
	5 x 10-9 m
	1 x 106
	
	

	3
	Ribosome
	25 nm diameter


	2.5 x 10-8 m
	1 x 106
	
	

	4
	Microtubules
	25 nm x 1 µm (width x length)
	2.5 x 10-8 m
1 x 10-6 m
	1 x 106

	
	

	5
	Lysosome
	200 nm diameter
	2x 10-7 m
	1 x 106
	
	

	6
	Mitochondria
	1 µm x 2 µm 
	1 x 10-6 m
2 x 10-6 m
	1 x 106
	
	

	7
	Chloroplast
	2 µm x 8 µm
	2 x 10-6 m
8 x 10-6 m
	1 x 106
	
	

	8
	DNA
	2 nm (width) x 6 cm (length) *
	2 x 10-9  m
6 x 10-2  m
	1 x 106
	
	

	9
	Nucleus
	5 µm diameter
	5 x 10-6 m
	1 x 106
	
	

	10
	Nuclear pore
	50 nm diameter
	5 x 10-8 m
	1 x 106
	
	

	11
	Virus
	25 nm to 300 nm (range of sizes)
	2.5 x 10-8 m
to

3 x 10-7 m
	1 x 106
	
	

	12
	Mycoplasm 
	200 nm
	2 x 10-7 m
	1 x 106
	
	

	13
	Escherichia coli
	1 µm x 2 µm 
	1 x 10-6 m
2 x 10-6 m
	1 x 106
	
	

	14
	Human red blood cell
	8 µm
	8 x 10-6 m
	1 x 106
	
	

	15
	Human liver cell
	20 µm diameter
	2 x 10-5 m
	1 x 106
	
	

	16
	Human cheek cell
	50 µm diameter
	5 x 10-5 m
	1 x 106
	
	

	17
	Amoeba
	100 µm diameter
	1 x 10-4 m
	1 x 106
	
	

	18
	Human egg
	150 µm diameter
	1.5 x 10-4 m
	1 x 106
	
	

	19
	Human sperm
	4 µm diameter

	4 x 10-6 m
	1 x 106
	
	

	20
	Human being
	1.8 meter

	1.8 x 100 m
	1 x 106
	
	


*Note: average length in one human chromosome  ** smallest known organism

Attachment A2

Size and Scale (key)

	
	Object
	Actual size
	Size in Scientific notation
	Multi-plier
	Blown-up size
	Real object

(Answers will vary)

	1
	Hydrogen atom
	0.1 nm diameter
	1 x 10-10 m
	1 x 106
	1 x 10-4m 
(0.1 mm)
	

	2
	Plasma membrane
	5 nm thick
	5 x 10-9 m
	1 x 106
	5 x 10-3 m 
(3 mm)
	

	3
	Ribosome
	25 nm diameter


	2.5 x 10-8 m
	1 x 106
	2.5 x 10-2 m
 (2 cm)
	

	4
	Microtubules
	25 nm x 1 µm (width x length)
	2.5 x 10-8 m

1 x 10-6 m
	1 x 106

	2.5 x 10-2 m
1 x 100 m

(2 cm x 1 m)
	

	5
	Lysosome
	200 nm diameter
	2x 10-7 m
	1 x 106
	2 x 10-1 m

(20 cm)
	

	6
	Mitochondria
	1 µm x 2 µm 
	1 x 10-6 m

2 x 10-6 m
	1 x 106
	1 x 100 m (1 m)
2 x 100m (2 m
	

	7
	Chloroplast
	2 µm x 8 µm
	2 x 10-6 m

8 x 10-6 m
	1 x 106
	2 x 100 m (2 m)
8 x 100 m (8 m)
	

	8
	DNA
	2 nm (width) x 6 cm (length) *
	2 x 10-9  m

6 x 10-2  m
	1 x 106
	2 x 10-3 m (2mm)
6 x 104 m (60 km)
	

	9
	Nucleus
	5 µm diameter
	5 x 10-6 m
	1 x 106
	5 x 100 m (5 m)
	

	10
	Nuclear pore
	50 nm diameter
	5 x 10-8 m
	1 x 106
	5 x 10-2 m 

(5 cm)
	

	11
	Virus
	25 nm to 300 nm (range of sizes)
	2.5 x 10-8 m

to

3 x 10-7 m
	1 x 106
	2.5 x 10-2 m (2.5 cm) to 3 x 10-1 m (30 cm)
	

	12
	Mycoplasm **
	200 nm
	2 x 10-7 m
	1 x 106
	2 x 10-1 m (20 cm)
	

	13
	Escherichia coli
	1 µm x 2 µm 
	1 x 10-6 m

2 x 10-6 m
	1 x 106
	1 x 100 m (1 m)
2 x 100 m (2 m)
	

	14
	Human red blood cell
	8 µm
	8 x 10-6 m
	1 x 106
	8 x 100 m (8 m)
	

	15
	Human liver cell
	20 µm diameter
	2 x 10-5 m
	1 x 106
	2 x 101 m

(20 m)
	

	16
	Human cheek cell
	50 µm diameter
	5 x 10-5 m
	1 x 106
	5 x 101 m 

(50 m)
	

	17
	Amoeba
	100 µm diameter
	1 x 10-4 m
	1 x 106
	1 x 102 m

(100 m)
	

	18
	Human egg
	150 µm diameter
	1.5 x 10-4 m
	1 x 106
	1.5 x 102 m (150 m)
	

	19
	Human sperm
	4 µm diameter


	4 x 10-6 m
	1 x 106
	4 x 100 m (4 m)
	

	20
	Human being
	1.8 meter


	1.8 x 100 m
	1 x 106
	1.8 x 106 m (1800 km)
	


*Note: average length in one human chromosome  **smallest known organism
