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First Things First

My plans to publish a monthly newsletter had to be put off until summer.  In January, I began teaching a single middle school math class at St. Benedict School and in early March, I got the opportunity to increase the number of classes to four.  Stepping in to teach mid-stream is very time consuming, since one is building up lesson plans from scratch, trying to get to know fifty new faces, names, and special talents and needs, and, of course, grading papers.  I have continued to tutor, as well, so there has not been much time for this.  Now that school is out, however, I’m happy to kick things off with this first newsletter of the summer.  

Summer Learning Opportunities from A-Squared Tutoring

Studying in the summer!?  Well, not all day long, but summer is a great time to improve your skills in a difficult subject or prepare for a tough course you plan on taking in the fall.  A-Squared Tutoring is offering a number of series of sessions designed to help students learn important core concepts in various subjects, including algebra, geometry, Trigonometry, Calculus, Physics, and Chemistry.  Go to ASquaredTutoring.com for more information.   Tutoring for SAT and other standardized tests is also available.
Learning Strategy

Do the Math: Study Habits Essential for Learning Mathematics

Studying is studying, right?  Not right.  Different subjects must be studied in different ways.  Learning mathematics requires special methods, different from studying literature, history, social studies, or science.  
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First, whenever possible, experience the concepts under study first hand.  This is how children learn to count and add and subtract.  Yet at higher levels, teachers and textbooks tend to rely more on the printed word/number.  This can work for some students, but even they benefit when they can experience the concept.

For example, factoring polynomials:  This asks a student to determine how a polynomial may be produced by multiplying simpler polynomials.  For example, x2 + 2x – 8 is the product of (x + 4) and (x – 2).  Usually this is taught by showing how we can try different binomials (things like x +4 and x –2) so that when we do the math, it results in the given polynomial.  But all things in math are based on the real world.  Polynomials are no different.
One way to see how multiplying polynomials works uses something called algebra tiles.  These can be made with cardboard, purchased from educational supply stores, or (best of all) simulated on the Internet (example 1, example 2).
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The tiles help the student see there is a geometrical connection between the polynomial and the products that produce it.  The example at the left shows x2 + 5xy + 6y2.  Each block’s area is determined by the lengths of each side.  In this case, the longer side is x and the shorter side is y.  But the large block made up of the smaller blocks has one side of length x + 3y and the other side x + 2y.  So this demonstrates that 
(x + 3y)*(x + 2y) =  x2 + 5xy + 6y2.
The next step is to study examples of factoring polynomials found in the textbook, provided by the teacher in class, and found on the Internet.  Look at each step and don’t look at the next step until you understand what was done and why.  

Finally, do the math! Work on problems for which the answers are provided.  Most textbooks have the answers to odd numbered problems at the back of the book and many Internet sites provide the answer when you click on a link.  Don’t look at the answer before you try to get it yourself.  Review the examples and try to do the same steps.  Work it out with algebra tiles.  Once you have an answer, check to see if you are correct.  If not, go back to the previous step.  If correct, try another.

Most teachers assign homework so that students must practice problems  at least a certain number of times.  But the practice is only valuable when you are doing the problem correctly.  Learn how to do the problems before attempting the homework.
When homework is assigned, always do the homework in advance of the due date.  This way, if you have trouble doing the problems, then you can ask for help from your teacher.  If you put off the homework until the night before it is due, it is too late to get this kind of help.  
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You don’t need to wait for a homework assignment, however, to go through the steps listed to learn how to do the problems.  Do this as soon as you know that the material is to be covered by your teacher.  It is helpful to attempt to learn the material on one’s own before seeing a teacher explain it.  Studies have shown students remember material better when they do this.

Finally, always have a way to check your answer (other than looking at the back of the book).  This way, you don’t have to wait for the teacher to grade the homework to see if you got the problems correct.  If you make a habit of this and do it on all homework, quizzes and tests, you can catch mistakes and improve your grades!  It also boosts your self-esteem to know you are correct, without waiting for someone else to confirm it.
News from the Worlds of Math and Science
Journey to the Center of the Earth
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When we think of frontiers, we usually think of outer space, yet we know less about the inside of the earth than we do about our solar system.  The attempt to understand this hidden foundation of our world demonstrates the creativity and enterprise needed to do first rate science.  Students interested in science may wish to go into earth science to contribute to this important area of study.  

[image: image7.jpg]


Science cannot understand what it cannot measure.  We cannot (at present) get any kind of direct measure of the inside of the earth, except what the earth provides for us in volcanic eruptions.  While this tells us much, it still only scratches the surface, so to speak, of the dark depths of the earth.  Most of what we know comes from measuring the vibrations of the earth caused by earthquakes, which criss-cross the inside of the earth and are deflected and refracted by the solid and liquid portions.

Science fiction has long speculated what we might find if we could send some kind of craft into the earth.  While it is very unlikely we can create a craft capable of keeping people alive in the inhospitable temperatures and pressures of the earth’s inside, we may one day send some kind of scientific instruments into the earth to relay more direct measurements.  Read more about one scientist’s idea for how to do this in the following article in Discover:

Journey to the Center of the Earth
For more information on what scientists currently think is true about the inside of our planet, see the following links:

Pittsburgh Supercomputing Projects  (www.psc.edu/science/)

Nevada Seismo Labs
Ask Geoman  (Mike Strickler: http://jersey.uoregon.edu/~mstrick/)

Robert Lang: Physicist, Origamicist
There have been a number of recent articles on a physicist, Robert J. Lang, who quit his job at a fiber-optics company to work full time on designing origami models of insects and other complex things.  

If this seems odd, think again.  Both physics and origami, the art of folding paper into artistic figures, have strong connections to mathematics.  Physics, of course, uses very complex mathematics to try to understand the universe, sometimes inventing new fields of mathematics just to solve a problem.  Origami demonstrates many mathematical principles related to geometry in ways that are hard to match with a straight edge and a compass.  
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Lang pioneered the use of computer software to help design origami figures.  Until this innovation, origami figures tended to be rather simple, with at most about thirty steps.  It was not so hard to make a rather abstract looking cat or bird or butterfly, but making a spider or beetle with wings was not possible.  The steps needed to reach such models are so complex that it is ideally suited to a computer program to work out.  This work has suggested ways to understand things in the real world, such as how strands of DNA fold up to fit compactly in the nucleus.
Read the following articles for more on Lang, Origami, and Math.

Into the Fold (Smithsonian Magazine)  

Gallery of Lang Models in Symmetry Magazine
The Origami Lab (New Yorker Magazine)

Robert Lang and the Global Reach of Origami (reprint of The Origami Lab, but with photos of Lang Models)

Sites relating Math and Origami
Richmond Education Calendar

A listing of events in the Richmond Area with educational value.

Coral Reef Adventure
Now through July 12, 2007

Take a trip with underwater filmmakers to the coral reefs of the South Pacific in this amazing IMAX film.  Science Museum of Virginia
Dinosaurs Alive
Now through July 12, 2007
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Take a journey that stretches from the Gobi Desert in Mongolia to sandstone buttes in New Mexico, as you witness dinosaurs come to life on the IMAX screen through computer-generated animation!  
Science Museum of Virginia
Savage Ancient Seas

Now through September 03, 2007
Enjoy a look back at our world's "Savage Ancient Seas," featuring more than 50 prehistoric marine skeletons, giant fossils and more. Included with museum exhibit admission.  Science Museum of Virginia
Summer Vacation Preparation 
Thursday, June 14, 2007, 7:00 PM

Get ready for your vacation with travel tales, map hunts, and a chance to design your own postcards and travelogs.  For Elementary (5-11 yrs), Preschool (3-5 yrs).

North Park branch, Henrico Public Library
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LiveSky (planetarium show) 

June 15, 2007, 6:00 PM

If you are fascinated by the ever-changing night sky, this interactive planetarium show is for you. 
 Science Museum of Virginia
Sky Watch 

June 15, 2007, 9:00 PM

Join members of the Richmond Astronomical Society on the front lawn as they share their telescopes for a look at the night sky (weather permitting). Free.  Science Museum of Virginia
Science Saturdays  Adventures in Physics Day. 
June 16, 2007

The Science Museum is the place to be on Saturday afternoons. You can have a blast with hands-on activities, science demos, interactive exhibits and more.  Science Museum of Virginia
Environmental Book Discussion Group 
Monday, June 18, 2007, 7:00 PM

The general discussion will focus on urban planning and growth management. The featured book will be Ecocities: Rebuilding Cities in Balance with Nature by Richard Register. For Adults, High School (14-18 yrs) 
Tuckahoe branch, Henrico Public Library

Scooper Bowl XV 

June 23, 2007 10:00 AM —4:00 PM
Celebrate summer with a huge party and all the ice cream you can eat. Celebrate summer with a huge party. Get wet in a water maze. Fly down a water slide. Find out about brain freeze. Test your aim with a medieval siege machine. Learn how to ride a Segway® Human Transporter. Cheer on your favorite rat basketball player. See Kung Fu demonstrations from the Shaolin Dragon School. Peruse massive skeletons of the creatures who ruled the ocean while dinosaurs roamed the land. And eat ice cream - plenty of ice cream. $12.  Science Museum of Virginia
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The Richmond Shakespeare Theatre for Teens 
Monday, June 25, 2007, 7:00 PM 
Watch and join in the fun as The Richmond Shakespeare Theatre presents their version of Shakespeare's Tempest and adds in a little bit of Jamestown just for fun. For Middle School (11-14 yrs). 
Gayton branch, Henrico Public Library
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All Aboard Hogwart's Express
Monday, June 25, 2007, 3:30 PM 
A celebration of the popular Harry Potter series of books and movies.  Costumes encouraged.  For Elementary (5-11 yrs)
Glen Allen branch, Henrico Public Library

Teen Book Group 
Thursday, June 28, 2007, 7:00 PM 
The Pizza and Pages book group will discuss Nightmare by Joan Lowery Nixon. Please call 652-3259 or visit the Fairfield Area Library to reserve a copy of the book.  For Middle School (11-14 yrs), High School (14-18 yrs). Fairfield branch, Henrico Public Library
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Science Explorers

July – August, 2007

Sessions for three different age groups: Ages 2-3, grades 1-3, and grades 4-7.  Different topics each week.  Science Museum of Virginia



SUMMER TEEN STUDIO CLASSES

July – August, 2007
Teens can explore new media or learn advanced techniques in a variety of weeklong classes or weekend workshops. Topics include drawing, painting, sculpture, creative writing, and more. Guided tours of Virginia Museum of Fine Arts galleries bring inspiration and excitement to the studio experience. All classes meet in Studio A of the Pauley Center, located on the VMFA Campus. Sign up early; enrollment is limited to 10 students. Classes are for those in grades 6 - 12. 
Registration: (804) 340-1405
Learning Links
Below are some links to web sites that offer help to students of various subjects.  Take advantage of the many learning opportunities now on the Internet.  For more links, visit ASquaredTutoring.com.

Physics
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The Physics Department – Mechanics
Mechanics is the study of objects in motion.  It is usually the first topic studied in physics.  This site explores all different aspects of mechanics.  Best of all, it has many fine interactive features to help see how the laws of motion work and how they are represented graphically.

Chemistry

Science Help Online Chemistry
This site has lessons on all areas of chemistry.  A more helpful feature, however, is a large collection of worksheets with answers provided.  This is a great site go find practice problems. 
Astronomy
JPL Solar System Simulator
Choose from a host of solar system bodies, including spacecraft and see what they look like from some other solar system body and any time you care to set between 1990 and 2025.  Try the following setting: “Show me the sun as seen from the earth on Aug 21, 2017 at 18:30 UTC.  I want the field of view of 5 degrees.”

Earth Science
Latest Earthquakes in the World
This maps shows the very latest available information about earthquakes anywhere in the world.  The interactive map allows you to click on a section of a map and from the enlarged view click on specific earthquakes to get latest data about the magnitude, coordinates, depth, and more.  If you happen to feel an earthquake, you can report what you felt to help the USGS better understand earthquakes.  
Biology

Biointeractive
This site provides tutorials and animations of various topics in biology, ranging from infectious diseases to evolution.  One needs a fast connection to the Internet to download these short animations in reasonable time.   
Math

Regents Exam Prep Center
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This is a site designed to help students in New York prepare for state required exams.  But the information is helpful for anyone studying mathematics at the high school level. The site provides lessons, practice (with answers), and tips for studying.  

Geometry

Cyberchase Games
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In this game, the goal is to create spaceships but actually, the player learns that various shapes can have the same perimeter but different areas.  It starts with a small number of line segments which are dragged to the board and oriented until all lines are used and they enclose a space.  This then turns into a spacecraft and is added to your stock.  Each level adds more segments so there are more and more ways to enclose a space with the same number of segments.  Good for grade school students learning about perimeter and area.
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A-Squared Tutoring is owned and operated by Dr. Lanny Buettner.  Dr. Buettner tutors physics, chemistry, math, physical sciences, and composition.  

You or your child can enjoy the benefits of a personal tutor in your home for less than you might expect.  Tutoring is great for students struggling to keep up with a difficult subject or just wanting a little extra help with an extra challenging class.  Or a tutor can help with study skills, build skills essential to mathematics and science.  

A-Square Tutoring serves the Richmond, Henrico, and Hanover areas.  Call and find out what a tutor can do for you!
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Trivia: We are all taught the grammar rhyme, “I before E except after C and when it says A as in neighbor or weigh.”  Of course, there are many exceptions to the rule, two being in the words “ancient science.”  Another word which has two exceptions is “Einstein.”  This is appropriate since Albert Einstein changed many of the ideas from ancient science!
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