Your Name ____________________________ Pd ____ Date ________________________

Group Members:


In Class Lab 1: Science is Like a Puzzle

Introduction

We often wonder if scientists are “wrong” because they can’t answer all the questions we might have to ask. We know lots about the evolution of the universe. We know lots about the evolution of living things. But, we don’t know everything. Does that mean that we can’t explain things based on what we do know now?

Excerpt from Fantastic Journey by Joy Hakim:

Science is not about certainty; it’s about uncertainty. Does that sound weird? Well, it’s true. Science is all about trying ideas, discarding those that don’t work, and building on those that do. It never stops.

As you know, scientifically minded serious thinkers once “proved” that the Earth was flat. They walked around and observed carefully and made that judgment. It helped them plan their lives. Then someone came along and “proved” the Earth is a globe in the center of the universe. And that worked. And then someone else came along and “proved” that the Sun is in the center of the universe, and that worked, until someone else came along and “proved” that the universe has no center, and….

Well, you get the point. Those people in the past who had wrong ideas weren’t dummies. They were doing the best they could, given the knowledge of their times. We do the same thing today. And you can be sure that people in the future will look back and wonder why we believe some of the things we do. Good scientists know that. They learn to be humble. Does that make science unimportant? After all, if some of our scientific theories are going to be proved false, why bother studying them?

Infer:  Based on the introduction and the reading above, what do you think the main idea of this lab will be?
Materials

Bag of jigsaw puzzle pieces per group, sheet of paper, lab sheets, cardboard or other surface to put the puzzle pieces together on.
Activity:  You will be put into groups.  Each group will receive some pieces of a jigsaw puzzle.  Take out a single piece and try to predict what the picture of the puzzle is.

Prediction 1:
Take out a second piece of the puzzle.  Talk amongst your group members and now decide what the puzzle is about. 
Prediction 2: 
Now, put the puzzle pieces your group was given together.  As you add pieces stop look at the image.  Make additional predictions.  
Prediction 3 (after about 10 pieces joined):
Prediction 4 (after all your section is complete):
Finally, connect your section of the puzzle with the other sections the other groups have put together.
Analysis

1.  Did your predictions change?  Why?
2. Were the later predictions more or less accurate than your early predictions?  Why?

3. Can we determine what a puzzle is about even if some pieces are missing?  Why?
4. How is a jigsaw piece like a bit of scientific evidence?
5. What has recently transpired surrounding Pluto’s place in our Solar System? (if you are unaware of Pluto’s recent troubles go to pages 5 & 6)
6. Why do think the International Astronomical Union made these changes?

7. Can we define and explain things even if we don’t know everything about them?

For you conclusion, write a well developed paragraph using R.A.F.T (Restate the problem, Answer the question, For example, and Tie it together) to answer the following question:
How does the work you did predicting and analyzing this puzzle relate to the work of scientists?
Basics from the International Astronomical Union Assembly on Aug 24th 2006, Prague.

http://www.iau2006.org/mirror/www.iau.org/iau0603/index.html

It is official: The 26th General Assembly for the International Astronomical Union was an astounding success! More than 2500 astronomers participated in six Symposia, 17 Joint Discussions, seven Special Sessions and four Special Sessions. New science results were vigorously discussed, new international collaborations were initiated, plans for future facilities put forward and much more. 

In addition to all the exciting astronomy discussed at the General Assembly, six IAU Resolutions were also passed at the Closing Ceremony of the General Assembly: 

1. Resolution 1 for GA-XXVI : “Precession Theory and Definition of the Ecliptic”

2. Resolution 2 for GA-XXVI: “Supplement to the IAU 2000 Resolutions on reference systems”

3. Resolution 3 for GA-XXVI: “Re-definition of Barycentric Dynamical Time, TDB”

4. Resolution 4 for GA-XXVI: “Endorsement of the Washington Charter for Communicating Astronomy with the Public”

5. Resolution 5A: “Definition of ‘planet’ ”

6. Resolution 6A: “Definition of Pluto-class objects”

The IAU members gathered at the 2006 General Assembly agreed that a “planet” is defined as a celestial body that (a) is in orbit around the Sun, (b) has sufficient mass for its self-gravity to overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape, and (c) has cleared the neighbourhood around its orbit. 
This means that the Solar System consists of eight “planets” Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune. A new distinct class of objects called “dwarf planets” was also decided. It was agreed that “planets” and “dwarf planets” are two distinct classes of objects. The first members of the “dwarf planet” category are Ceres, Pluto and 2003 UB313 (temporary name). More “dwarf planets” are expected to be announced by the IAU in the coming months and years. Currently a dozen candidate “dwarf planets” are listed on IAU’s “dwarf planet” watchlist, which keeps changing as new objects are found and the physics of the existing candidates becomes better known.

The “dwarf planet” Pluto is recognised as an important proto-type of a new class of trans-Neptunian objects. The IAU will set up a process to name these objects.

Below are the planet definition Resolutions that were passed.

RESOLUTIONS 

Resolution 5A is the principal definition for the IAU usage of “planet” and related terms. 
Resolution 6A creates for IAU usage a new class of objects, for which Pluto is the prototype. The IAU will set up a process to name these objects.
IAU Resolution: Definition of a “Planet” in the Solar System 
Contemporary observations are changing our understanding of planetary systems, and it is important that our nomenclature for objects reflect our current understanding. This applies, in particular, to the designation “planets”. The word “planet” originally described “wanderers” that were known only as moving lights in the sky. Recent discoveries lead us to create a new definition, which we can make using currently available scientific information.
RESOLUTION 5A

The IAU therefore resolves that planets and other bodies in our Solar System, except satellites, be defined into three distinct categories in the following way:

(1) A “planet”
 is a celestial body that (a) is in orbit around the Sun, (b) has sufficient mass for its self-gravity to overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape, and (c) has cleared the neighbourhood around its orbit.
(2) A “dwarf planet” is a celestial body that (a) is in orbit around the Sun, (b) has sufficient mass for its self-gravity to overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape
, (c) has not cleared the neighbourhood around its orbit, and (d) is not a satellite.

(3) All other objects
, except satellites, orbiting the Sun shall be referred to collectively as “Small Solar-System Bodies”. 

IAU Resolution: Pluto
RESOLUTION 6A
The IAU further resolves:

Pluto is a “dwarf planet” by the above definition and is recognized as the prototype of a new category of trans-Neptunian objects.1
Letter to Pluto – Just for fun!  Richmond Times-Dispatch Aug 25, 2006
TO: Pluto

FROM: Your Solar System Neighborhood Association

Cc: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune

Bcc: Sun Dear Neighbor,

Your refusal to comply with association policies has forced us to rescind your status as a planetary member and revoke your privileges acquired over the past 76 years.

Despite your much-heralded arrival to our subdivision after discovery by Clyde Tombaugh, your attendance at association meetings has been erratic. (Once every 248 years?)

Your encroachment into neighbor Neptune's territory and icy demeanor when well-intentioned gas balls such as Jupiter tried to welcome you have not enhanced your reputation as a loner on the fringe.

We recognize that you are a well-rounded individual made famous by a cartoon dog, but there's only so much we can take. You know how hard we've worked to keep debris out of our neighborhood!

So we are immediately rezoning your region of the solar system. The Kuiper Belt will now be reserved for you and other dwarf planets and small solar-system bodies. See PLUTO on A6

To reflect this change, you will receive a new designation, to be decided later. You will be allowed a single parking space for you and your "companion," Charon.

The new designation affects other solar-system members who lack the orbital attendance, gravitas and sector maintenance that define your classy neighbors: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune.

That means asteroid Ceres and your newest neighbor, 2003 UB313 (the one who showed up last Halloween dressed like Xena, the TV character? Check out the pictures in the Fall newsletter!) will join you in this new membership, which we think will fit your eccentricities.

To help you feel at home, we will let you know when membership applications from other objects in the outer solar system move through the process.

However, we recognize your continued popularity with the public and the certain je ne sais quoi that your celebrity status and picture deal with Walt Disney Co. confer on the solar system.

So, we plan to send a robotic emissary to visit you in 2015 to see how you're doing. We hope you will use the upcoming years to explore new horizons and discover your hidden talents free from our gravitational restraints. Your 2006 dues will be retained to pay for this visit.

Don't forget to contact the U.S. Postal Service and all Earth school districts to notify them of your change of address. Also, NASA will now be in charge of your trash pickup and street repair.

We hope you enjoy the benefits of your new membership.

Your Solar System Neighbors, solarsystem@galaxy.net
--A.J. Hostetler











� The eight planets are: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune.


� An IAU process will be established to assign borderline objects into either dwarf planet and other categories.


� These currently include most of the Solar System asteroids, most Trans-Neptunian Objects (TNOs), comets, and other small bodies.
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