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	Lesson Plan Title 

	Powers of Ten- the Scale of the Universe

	

	Goals

	1. The students will be able to understand the size of different types of matter in the universe in connection with each other. 
2. The students will be able to connect inorganic matter as the building blocks of living matter.
3. The students will be able to understand their personal relationship to the universe on a grand scale as well as a small scale.

	

	Objectives

	1. Given a virtual simulation of the scale of the universe, the students will be able to list the overall size of inorganic molecules in relationship to the organism level, by listing them from least to greatest order to 80% proficiency.

2. Given a video “Symphony of Science- We Are All Connected”, the students will be able to connect themselves to the cosmos as living beings by writing down in reflection journals 3 ways that they are connected to the universe, as well as 3 ways that the universe is connected to Earth.

3. Given a video “Powers of Ten”, the students will be able to identify, in writing, 3 ways that inorganic molecules are connected to organic molecules, as well as 3 ways that the large scale universe is connected to the small scale universe. 

	

	Discipline and Topic

	This lesson will cover the basics of biology with organic and inorganic molecules being the basis behind the structure of life.

	

	Target Population

	9th/10th grade biology students, 4 sets of classes, 28 students on average.

	

	Curriculum Alignment

	Key Idea 6:

Plants and animals depend on each other and their physical environment.


6.1b

The atoms and molecules on the Earth cycle among the living and nonliving components of the biosphere. For example, carbon dioxide and water molecules used in photosynthesis to form energy-rich organic compounds are returned to the environment when the energy in these compounds is eventually released by cells. Continual input of

energy from sunlight keeps the process going. This concept may be illustrated with an energy pyramid.

The video in the lesson discusses how the atoms and molecules on the Earth cycle are a part of the molecules of the stars and universe.  It shows how living and non-living factors are connected to each other through the energy pyramid.  
6.1c

The chemical elements, such as carbon, hydrogen, nitrogen, and oxygen, that makeup the molecules of living things pass through food webs and are combined and recombined in different ways. At each link in a food web, some energy is stored in newly made structures but much is dissipated into the environment as heat. 

This lesson covers the concept that chemical elements make up the molecules of living things, which later pass down through the food webs.  The chemical elements that make up the molecules of living things are derived from the molecules in the universe.



	Lesson Description

	The lesson will cover 2 days of class time.  

Day 1:
1. The students will be taken to the library computer lab where they will have computer access.  (5 minutes). 
2. The students will be shown the video “Symphony of Science- We are all Connected” on the overhead screen.  The students will write down in their reflective journals 3 ways that they are connected to the universe based off of the video, as well as 3 ways that all matter in the universe is connected to each other. The video will be played twice to ensure students copy down as much information as they can.  The students may work in groups of four to answer the journal questions.  (20 minutes).
3. The students will be shown a YouTube video on the Powers of Ten by Eames Office.  The students will write down in their reflective journals how they think the scale of the universe is connected to how living things and inorganic matter flow together, from a greater scale, to a smaller scale. (10 minutes).
4. The students will be given the opportunity to ask questions about the videos and submit their learning journals (5 minutes).

Day 2: 
1. The students will be taken to the library computer lab for access to the internet (5 minutes).
2. The students will be asked to recall what they had learned about powers of ten from the video they watched the previous class.  The students will share this aloud with the class. (5 minutes). 
3. The students will be asked to go to the simulation, Scale of the Universe, by Cary Huang.  The students will use the website to manipulate the size of the universe, going from smallest to largest, and vice versa.  In a worksheet, students will list the order of inorganic molecules to large scale organisms from biggest to smallest.  The students will be asked to identify what makes up organisms and which ones are bigger and which ones are smaller, using their notes from the previous class for reference. (30 minutes).
4. The students will be given the opportunity to ask questions about the computer activity and submit their learning journals as well as worksheets for instructor review (5 minutes).  


	

	Supplemental Materials/Links

	Materials:
SmartBoard/Projector 
Computer

Worksheets
Notebooks

Links:
Simulation: Scale of the Universe:
 http://htwins.net/scale2/

Video: Symphony of Science- We Are All Connected: https://www.youtube.com/watch?v=XGK84Poeynk

Video: Powers of Ten (1977):
http://www.youtube.com/watch?v=0fKBhvDjuy0


	---------------------------------------------------------------------------------------------------------------------
Name: ______________________________ Per.______         Date:_______________________
Miss Fleck- Biology                                                          Scale of the Universe Web Exploration

Scale of the Universe- A Web Exploration

In this web exploration we will analyze how we as human beings are connected to the universe.  Access the scale of the universe web exploration at: http://htwins.net/scale2/  Navigate the exploration by clicking start, and then play with the scale adjustment on the bottom of the website.  What happens when you drag it to the right?  What happens when you drag it to the left?

Using the website, answer the following questions:

1. At the start screen, what is the scale for us human beings in a power of ten?  What is the unit of measurement that we use at that level?

100, Meters

2. Scroll in and click on the matchstick.  What size is it?  What units do you use to measure it?  What power of ten do you use for scientific notation?  

5cm, units: centimeters, power of ten: 10-2 meters. 

3. Scroll in to the millimeter.  What is the power of ten used for it?  What types of objects listed in the simulation would you measure with a millimeter?


10-3, Thickness of paper, grain of sand, dust mite, duckweed
4.  Scroll in to 1 micrometer.  What is the power of ten for it?  What types of objects and living things in the simulation would you use this measurement for?

10-5, Skin cell, white blood cell, chromosome, chloroplast, red blood cell, nucleus, mitochondrion, mist droplet, width of a silk fiber.
5.  Find out what the width of a strand of DNA is and write down the power of ten that is used for it.

Width: 3 nanometers, 10-9

6.  Look for the smallest unit available on the simulation.  What is it?  What types of things does it measure?  How does it compare to other units in terms of powers of ten? 

1 Plank Length, measuring quantum foam and quantum string, 1.6 x 10-35 meters, which is very small in comparison to other units.

7. Scroll to the largest unit available on the simulation.  What power of ten is it?  What things does it encompass?

1028, The observable universe.

8. What is the size of the largest part of the biosphere in powers of ten?  What is a part of the largest part of the biosphere?

102 meters, including redwood trees (the largest plant), blue whale (the largest mammal), and Amphilicoelias fragilmus (the largest dinosaur).

9. How big is the observable universe?

9.3x1028 meters, or 93 billion lightyears.

10. What is the order of smallest to largest units we’ve learned in class, as a whole, as shown in the simulation?  What powers of ten are they?

micro, milli, centi, deci, UNIT, deca, hecto, kilo
10-6, 10-3, 10-2, 10-1, 10, 10x1, 102, 103


	Assessment of Students

	The students will be assessed using a worksheet on the scale of the universe in powers of 10 webquest.  The students will also be assessed on the content of their journal entries reflecting on how they are connected to the universe biochemically as well as atomically.  The journals will be graded based on the following rubric: 

Criteria                           Raw Score             Raw Score           Raw Score            Raw Score
3
2
1
0
Symphony of Science video: How humans are connected to the universe biochemically.
Identifies 3 ways how humans are connected to the universe.
Identifies 2 ways humans are connected to the universe.
Identifies only one way humans are connected to the universe.
Identifies none.

Symphony of Science video: Atomic connection to the universe.
Identifies 3 ways humans are connected atomically.
Identifies 2 ways.
Identifies 1 way.
Identifies none.
Powers of Ten video:
Energy flow between organic and inorganic matter.

Identifies 3 ways that inorganic matter is linked to organic matter.

Identifies 2 ways that inorganic matter is linked to organic matter.

Identifies 1 way.

Identifies none.

Powers of Ten video:
Scale of the Universe

Identifies 3 ways that smaller molecules make up a larger universe.

Identifies 2 ways that smaller molecules make up a larger universe.

Identifies 1 way. 

Does not make the connection between smaller molecules and the size of the universe.



	

	Evaluation of Lesson

	If 80% of the students receive a score of 80% or better on the worksheet on the scale of the universe, then the lesson was a success.  If this objective is not met, then the worksheet will have to be revised with questions probing specifically for the powers of ten as well as reviewing with the class scientific notation in correlation to measurement.

If 70% of the students receive raw scores of 3 or better on the rubric for the journal assignment, then the lesson was a success.  If the students did not meet this objective, then the students will have to be guided through how to decode what they see in the videos, as well as pointing out the relationships between non-living material and living material, and how it is connected to the universe as a whole.

	

	Rationale for using the medium

	Computers and technology are impervious to students’ everyday life experiences.  Using applications and the web have become a new way for students to learn the course material.  There are several analogous spaces that computers can have.  With this lesson in consideration, the analogous spaces that it would occupy is a virtual space (a simulated environment), as well as storybook and interrogation space (Vickers, 2013).  Using virtual simulations serves this purpose, to allow students to observe parts of the universe they otherwise would not get to see in their lifetime.  The computer functions as an extension of a book, where students leaf through pages, menus, and the like (Vickers, 2013).  Using the simulation functions as a both a book as well as a virtual space.  

However, with simulations, it is important to consider how accurate it is.  With computer literacy, it is crucial to consider the source, who wrote the page, as well as double checking the URL if it is from a reputable source (Vickers, 2013).  If it is done by an expert, it is highly likely that the information being presented is accurate.  If the simulation was authored by someone who is not a true expert on the material, then its accuracy has to be questioned.
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	Low Tech Modifications

	Since this lesson directly involves the use of computers, there is no low-tech modification.

	


