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NOT SO RANDOM AFTER ALL
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INTRODUCTION

The universe is filled with patterns.  Everywhere you look you can find a pattern.  Think about it, from the largest objects: galaxies, constellations, solar systems, to the smallest, snowflakes, cells, subatomic particles, patterns abound.  Once you begin to really notice the patterns around you, you will come to understand the structure of the universe in a very different way.
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THE TASK

In this project, you will work in different groups to investigate a pattern found in nature or a manmade pattern. Each group will be assigned a different pattern.  You will describe where a pattern occurs and any mathematical formula that can be applied to the pattern.  You will complete the project by presenting your findings in a poster display, slide show or video.

THE PROCESS

You will be assigned to a group below.  Use reference books from the library and the internet sites listed below to read about the pattern.  Then, compile the following:

· Kind of pattern you researched

· Multiple examples of your pattern that are found in nature

· Mathematical formulas relating to your pattern and an explanation of these formulas as they relate to your pattern
You will then create a presentation by using a poster, slide show or video presentation.
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RESOURCES

Group I: Symmetry
Symmetric objects show a one-to-one correspondence among their parts.  For example, things like butterflies that could be folded so that the halves match are symmetric.  Another type of symmetry involves rotating an object so that its parts correspond.  An apple blossom has this type of rotational symmetry.

Below are some links you can use to learn more about symmetry:


 HYPERLINK "http://butterflywebsite.com/" 

http://butterflywebsite.com/



 HYPERLINK "http://www.hufsoft.com/software/page4.html" 

http://www.hufsoft.com/software/page4.html



 HYPERLINK "http://www.fi.edu/qa97/me3/" 

 http://www.fi.edu/qa97/me3/
http://www.anbg.gov.au/flags/flags.html

 
 HYPERLINK "http://www.spruceroots.org/PoleSite/Haida.html" 

http://www.spruceroots.org/PoleSite/Haida.html
http://www.sunburst.com/matharena/matharena/timetrials/quiltref_embed.html


 HYPERLINK "http://www.ambigram.com/matchbox/" 

 http://www.ambigram.com/matchbox/

 
 HYPERLINK "http://www.teachers.ash.org.au/mikemath/movies/symmetry1.html" 

http://www.teachers.ash.org.au/mikemath/movies/symmetry1.html


 HYPERLINK "http://teachersnetwork.org/dcs/math/symmetry/rot_hubcaps/" 

 http://teachersnetwork.org/dcs/math/symmetry/rot_hubcaps/


Group 2: Spirals
The horns of a ram, a nautilus shell, hurricanes, and galaxies all form spirals.  You can see a spiral by filling a sink with water, and then releasing it in observing the path the water takes as it drains.
Below are some links you can use to learn more about spirals:


 HYPERLINK "http://www.moonstar.com/~nedmay/chromat/fibonaci.htm" 

http://www.moonstar.com/~nedmay/chromat/fibonaci.htm


 HYPERLINK "http://www.space.com/scienceastronomy/perfect_spirals_030917.html" 

http://www.space.com/scienceastronomy/perfect_spirals_030917.html


 HYPERLINK "http://www.naturegrid.org.uk/expart/pfzspirals.html" 

http://www.naturegrid.org.uk/expart/pfzspirals.html


http://library.thinkquest.org/18222/root/story1/page2/page2.htm
http://www.math.duke.edu/education/ccp/materials/mvcalc/equiang/equi1.html
http://jwilson.coe.uga.edu/EMT668/EMAT6680.F99/Erbas/KURSATgeometrypro/nature&logspiral/nature&logspi.html
http://home.frognet.net/~ejcov/spirals.html
Group 3:  Fibonacci Numbers and the Golden Section

The sequence 1,1,2,3,5,8,13,21…is called the Fibonacci sequence in honor of its discoverer Leonardo Fibonacci.  The numbers in this sequence, called Fibonacci numbers, are found in many natural objects such as the rows of seeds in a sunflower and the numbers of leaves on plant stems.  The ratios between successive Fibonacci numbers approach the Golden Section.  This special irrational number is also associated with many natural objects.

Below are some links you can use to learn more about the Fibonacci numbers and the golden section:

http://www.arches.uga.edu/~iluvkids/Fibonaccisequence.html
http://fbox.vt.edu/eng/forum/issue_archive/2003_1_february/06_math_mating_rabbits.htm
http://www.onereed.com/articles/fib.html
http://mathforum.org/library/drmath/view/52694.html
http://www.world-mysteries.com/sci_17.htm
http://www.msnucleus.org/membership/html/k-6/as/scimath/6/assm6_4a.html
http://www.fuzzygalore.biz/articles/fibonacci_seq.shtml
http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fib.html
Group 4:  Spheres and Near-Spheres

A beachball is a good model for the sphere.  As raindrops fall, they form spheres.  Bubbles are also spherical. There is a carbon molecule that is nearly spherical.  It is roughly shaped like a soccer ball and is called the buckminsterfullerene.

Below are some links you can use to learn more about spheres and near-spheres:

http://mathworld.wolfram.com/TangentSpheres.html
http://mathworld.wolfram.com/DandelinSpheres.html
http://math.rice.edu/~pcmi/sphere/
http://mathworld.wolfram.com/Sphere.html
http://www.math.com/school/subject3/lessons/S3U4L4GL.html
http://www.chukanovenergy.com/index.php?section=27
http://64.233.167.104/search?q=cache:C1HlGzAqDo8J:www.teacherschoice.com.au/Maths_Library/Area%2520and%2520SA/area_2.htm+examples+of+spheres&hl=en&ie=UTF-8
http://www.neubert.net/PLASpher.html
EVALUATION:

On the page below is the scoring rubric for your completed project.  If it does not display clearly, view it at 125% or more. In addition to the teacher rating, each of you will be responsible for rating your classmates. A combined average score will be calculated and this will be your final score on your project.  

In addition to the rubric, each evaluator must make both positive comments and constructive criticisms.
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Conclusion


You have now examined patterns both man made and those occurring naturally.  As you look around you, what other things can you identify as patterns?  Do the world and universe seem a bit more ordered to you now?  What are some advantages in understanding patterns in nature?  Can you think of some practical applications that use patterns?  


For further study into patterns you might want to investigate fractals and also the chaos theory. 
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		Oral Presentation Rubric : Pattern Research Project

		Teacher Name: a swain

		Student Name:     ________________________________________

		CATEGORY		4 Excellent		3 Good		2 Fair		1 Poor

		Comprehension		Student is able to accurately answer almost all questions posed by classmates about the topic.		Student is able to accurately answer most questions posed by classmates about the topic.		Student is able to accurately answer a few questions posed by classmates about the topic.		Student is unable to accurately answer questions posed by classmates about the topic.

		Visual presentation		Organized, neat, explains pattern clearly. Math formulas are included. Extra information is presented that was not requested.		Organized, neat, explains pattern clearly. Math formulas are included.		Information is presented in a haphazard fashion, but project contains most of the information required. Math formulas are not included.		Project is not organized, inaccurate information is presented, little or no effort made in creating display.

		Content		Gives multiple examples (5 or more) of where a pattern occurs.		Gives multiple examples (at least 4) of where a pattern occurs.		Gives multiple examples (at least 3) of where a pattern occurs.		Gives multiple examples (at least 2) of where a pattern occurs.

		Math formula		Formula(s) is/are relevant to the project and a full explanation of the formula is given (orally and/or visually)		Formula(s) is/are relevant to the project and a partial explanation of the formula is given (orally and/or visually)		Formula(s) is/are relevant to the project but no explanation of the formula is given (orally and/or visually)		Formula(s) is/are not relevant to the project.

		Collaboration with Peers		Almost always listens to, shares with, and supports the efforts of others in the group. Tries to keep people working well together.		Usually listens to, shares with, and supports the efforts of others in the group. Does not cause "waves" in the group.		Often listens to, shares with, and supports the efforts of others in the group but sometimes is not a good team member.		Rarely listens to, shares with, and supports the efforts of others in the group. Often is not a good team member.

		Preparedness		Student is completely prepared and has obviously rehearsed.		Student seems pretty prepared but might have needed a couple more rehearsals.		The student is somewhat prepared, but it is clear that rehearsal was lacking.		Student does not seem at all prepared to present.

		Date Created: Apr 13, 2005 08:38 am (CDT)
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