
      
         
            [image: ]
         

      

           
            Science Fair Projects For Dummies

            

            by Maxine Levaren

            

            
               [image: ]
            

            


Science Fair Projects For Dummies®

      Published by
Wiley Publishing, Inc.
111 River St.
Hoboken, NJ 07030-5774
www.wiley.com

      Copyright © 2009 by Wiley Publishing, Inc., Indianapolis, Indiana

      Published simultaneously in Canada

      No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as permitted under Sections 107 or 108 of the 1976 United States Copyright Act, without either the prior written permission of the Publisher, or authorization through payment of the appropriate per-copy fee to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400, fax 978-750-4744. Requests to the Publisher for permission should be addressed to the Legal Department, Wiley Publishing, Inc., 10475 Crosspoint Blvd., Indianapolis, IN 46256, 317-572-3447, fax 317-572-4447, or e-mail permcoordinator@wiley.com
         

      Trademarks: Wiley, the Wiley Publishing logo, For Dummies, the Dummies Man logo, A Reference for the Rest of Us!, The Dummies Way, Dummies Daily, The Fun and Easy Way, Dummies.com and related trade dress are trademarks or registered trademarks of Wiley Publishing, Inc., in the United States and other countries, and may not be used without written permission. All other trademarks are the property of their respective owners. Wiley Publishing, Inc., is not associated with any product or vendor mentioned in this book.

      LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: While the publisher and author have used their best efforts in preparing this book, they make no representations or warranties with respect to the accuracy or completeness of the contents of this book and specifically disclaim any implied warranties of merchantability or fitness for a particular purpose. No warranty may be created or extended by sales representatives or written sales materials. The advice and strategies contained herein may not be suitable for your situation.  You should consult with a professional where appropriate. Neither the publisher nor author shall be liable for any loss of profit or any other commercial damages, including but not limited to special, incidental, consequential, or other damages. 

      For general information on our other products and services or to obtain technical support, please contact our Customer Care Department within the U.S. at 800-762-2974, outside the U.S. at 317-572-3993, or fax 317-572-4002.

      Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in electronic books.

      Library of Congress Control Number: 2002110317

      ISBN: 978-0-7645-5460-5

      Manufactured in the United States of America

      10   9   8   7   6

       [image: ]

      
   

                
            About the Author

            Maxine Levaren,
                is a Jill of all trades, who’s worked as a writer, teacher, software developer, personal success coach, and consultant (not necessarily in that order). 

            In a former life, she was a science fair mom and cheerleader for a project involving 30 mice (back when working with live animals was easier). That experience paved the way for her career as an author of science fair project books. Maxine has also published works on computers and travel and lifestyle issues. She lives in San Diego with Senji and Bandit, her two dogs.

         

         
             

         

         
         

         
            Dedication

            To my mom, Jean Haren.

         

         
         

         
            Author’s Acknowledgments

            Bravo to all the exhibitors at the Greater San Diego Science and Engineering Fair, who gave me so many great projects to choose from. Most especially, I want to give a big hand to the students who graciously allowed me to use their projects in this book.

            Thanks also to my agent, Matt Wagner at Waterside Productions, who played matchmaker between Wiley Publishing, Inc. and me. Kudos to the editors at Wiley: Tracy Boggier who helped birth this project and Allyson Grove who nurtured it throughout its development. And a special vote of gratitude to Shirley Parrish, Director of the Management Committee of the Greater San Diego Science and Engineering Fair, who served as technical editor for this book, keeping me on the scientific straight and narrow.

            Appreciation to my supporters and fans, Kathie Wickstrand Gahen, my coach, and Patricia Dibsie, fellow writer, best friend, and “partner in crime.”

            Loving thanks to my awesome sons, Michael Bruce Iritz and Stuart Allen Iritz, whose science fair projects got me started on this path.

         

         
         

         
            Publisher’s Acknowledgments

            We’re proud of this book; please send us your comments through our Dummies online registration form located at www.dummies.com/register/
               .

            Some of the people who helped bring this book to market include the following:

           Acquisitions, Editorial, and Media Development

            Project Editor: 
               Allyson Grove

            Acquisitions Editor: 
               Tracy Boggier

            Copy Editors: 
               Robert Annis, Chad R. Sievers

            Technical Editor: 
               Shirley Parrish

            Senior Permissions Editor:
                Carmen Krikorian

            Editorial Assistant: 
               Carol Strickland

            Cartoons: 
               Rich Tennant, www.the5thwave.com
            

            Composition Services

            Project Coordinator: 
               Nancee Reeves

            Layout and Graphics: 
               Carrie Foster, Kristin McMullan, Erin Zeltner 
               

            Proofreaders: 
               Laura Albert, Andy Hollandbeck, Aptara

            Indexer: 
               Aptara 

            Publishing and Editorial for Consumer Dummies

            Diane Graves Steele, 
               Vice President and Publisher, Consumer Dummies

            Joyce Pepple, 
               Acquisitions Director, Consumer Dummies

            Kristin A. Cocks, 
               Product Development Director, Consumer Dummies

            Michael Spring, 
               Vice President and Publisher, Travel

            Brice Gosnell, 
               Publishing Director, Travel

            Suzanne Jannetta,
                Editorial Director, Travel

            Publishing for Technology Dummies

            Andy Cummings,
                Vice President and Publisher, Dummies Technology/General User

             Composition Services

            Gerry Fahey,
                Vice President of Production Services

            Debbie Stailey,
                Director of Composition Services

         
                                                                                                                                                              

   
      
         Contents

         
            
               Title
            

         

         
            
               
                  Introduction
               

            

            
               
                    About This Book
               

            

            
               
                    How to Use This Book
               

            

            
               
                    Conventions Used in This Book
               

            

            
               
                    Foolish Assumptions
               

            

            
               
                    How This Book Is Organized
               

            

            
               
                    Icons Used in This Book
               

            

         

         
            
               
                  Part I : A Magical Mystery Tour of Science Fair Projects
               

            

         

         
            
               
                  Chapter 1: Science Fair Projects 101: Discovering What They’re All About
               

            

            
               
                    Explaining What’s Involved in a Science Fair
               

            

            
               
                    Finding the Best Project for You
               

            

            
               
                    Investigating and Reporting Background Information
               

            

            
               
                    Doing Your Project
               

            

            
               
                    Putting Your Best Foot Forward: Presenting Your Work
               

            

            
               
                    Exhibiting at the Science Fair
               

            

         

         
            
               
                  Chapter 2: Getting the Skinny on Science Fair Projects (And How They Can Help You)
               

            

            
               
                    Identifying the Benefits of a Science Fair Project
               

            

            
               
                    Simplifying the Task: Breaking Your Project into Manageable Pieces
               

            

            
               
                    Getting the Most from Your Science Project
               

            

         

         
            
               
                  Chapter 3: Tackling and Categorizing Your Projects
               

            

            
               
                    Exploring Four Ways to Do a Science Project
               

            

            
               
                    Running Down the Official ISEF Project Categories
               

            

         

         
            
               
                  Part II : Choosing a Project and Getting Started
               

            

         

         
            
               
                  Chapter 4: What’s the Big Idea? Finding a Project Topic
               

            

            
               
                    Using What You’re Studying in Class (And Not Just Science Class!)
               

            

            
               
                    Getting Inspiration from Media Sources
               

            

            
               
                    Cultivating Ideas from Current Events and Issues
               

            

            
               
                    Doing Your Own Thing: Parlaying Personal Interests
               

            

            
               
                    Talking to Friends and Family
               

            

            
               
                    Building on a Previous Project
               

            

            
               
                    Applying the Acid Test: Can I Really Do This Project?
               

            

         

         
            
               
                  Chapter 5: Getting the 4-1-1: Information Please!
               

            

            
               
                    Following the Trail: Finding the Info You Need
               

            

            
               
                    Tracking and Crediting Sources
               

            

            
               
                    Writing It Down: Note-taking 101
               

            

            
               
                    Finding a Mentor
               

            

         

         
            
               
                  Chapter 6: Writing Your Background Research Paper
               

            

            
               
                    Following the ABCs: The Anatomy of a Research Paper
               

            

            
               
                    Outlining Your Ideas
               

            

            
               
                    Roughing It: Preparing Your First Draft
               

            

            
               
                    Polishing Up Your Paper: Creating a Final Copy
               

            

         

         
            
               
                  Part III : The Nitty-Gritty: Stepping Through the Project
               

            

         

         
            
               
                  Chapter 7: Keeping Your Project on Track
               

            

            
               
                    Deciding What to Do (And Putting It in Writing)
               

            

            
               
                    Establishing a Timetable for Yourself
               

            

         

         
            
               
                  Chapter 8: Getting to the Nuts and Bolts: The Scientific Method
               

            

            
               
                    Understanding a Method to the Scientific Madness
               

            

            
               
                    Putting It All Together: The Scientific Method Up Close
               

            

         

         
            
               
                  Chapter 9: Over Here, Igor: Doing Your Project
               

            

            
               
                    Going on a Mission: Gathering Your Materials
               

            

            
               
                    Taking Inventory: Listing Your Materials
               

            

            
               
                    Avoiding Prohibited Materials
               

            

            
               
                    Writing Your Procedures
               

            

            
               
                    Taking the Plunge: Doing Your Project
               

            

            
               
                    Keeping Accurate Records
               

            

            
               
                    Waking Up From a Nightmare: Help, My Project Is Doomed!
               

            

         

         
            
               
                  Chapter 10: That’s a Wrap: Winding Up Your Project!
               

            

            
               
                    Playing Detective and Examining Results
               

            

            
               
                    Drawing Conclusions
               

            

         

         
            
               
                  Part IV : Show and Tell
               

            

         

         
            
               
                  Chapter 11: Creating a Project Notebook
               

            

            
               
                    Polishing Your Research Paper
               

            

            
               
                    Getting Your Notebook Together
               

            

            
               
                    Making a Good Impression
               

            

            
               
                    Filling Out the Required Forms
               

            

         

         
            
               
                  Chapter 12: Displaying Your Project
               

            

            
               
                    Showing Off: Organizing the Parts of Your Display
               

            

            
               
                    Drawing a Blueprint: Laying Out Your Backboard
               

            

            
               
                    Spicing Up Your Display
               

            

            
               
                    Gathering Your Supplies
               

            

            
               
                    Working on the Assembly Line: Putting Your Display Together
               

            

         

         
            
               
                  Part V : The Finals: Knowing What to Expect at the Fair
               

            

         

         
            
               
                  Chapter 13: Entering the Construction Zone: Setting Up Your Project
               

            

            
               
                    Transporting Your Project and Preparing for Setup
               

            

            
               
                    Passing the Checkpoint: Following the Rules
               

            

            
               
                    Finding a Spot for Your Project
               

            

         

         
            
               
                  Chapter 14: Bringing On the Judges
               

            

            
               
                    Who the Judges Are
               

            

            
               
                    What Judges Look For
               

            

            
               
                    Knowing How to Impress the Judges
               

            

         

         
            
               
                  Chapter 15: Going for the Gold: Science Fair Awards
               

            

            
               
                    Winning Local and Regional Awards
               

            

            
               
                    Receiving Professional Awards
               

            

            
               
                    Getting ISEF Awards
               

            

            
               
                    Making It Pay: Scholarships, Trips, Money, and Other Goodies
               

            

            
               
                    Basking in the Glory
               

            

         

         
            
               
                  Part VI : Some Superb Science Project Picks
               

            

         

         
            
               
                  Chapter 16: Easy As Pie
               

            

            
               
                    Behavioral and Social Sciences
               

            

            
               
                    Botany
               

            

            
               
                    Engineering
               

            

            
               
                    Microbiology
               

            

            
               
                    Physics Projects
               

            

            
               
                    Zoology
               

            

            
               
                    Project Potpourri
               

            

         

         
            
               
                  Chapter 17: Kicking It Up a Notch
               

            

            
               
                    Chemistry
               

            

            
               
                    Engineering
               

            

            
               
                    Environmental Science
               

            

            
               
                    Physics
               

            

            
               
                    Project Potpourri
               

            

         

         
            
               
                  Chapter 18: Taking the Challenge
               

            

            
               
                    Engineering
               

            

            
               
                    Environmental Sciences
               

            

            
               
                    Microbiology
               

            

            
               
                    Physics
               

            

            
               
                    And Many More . . .
               

            

         

         
            
               
                  Part VII : The Part of Tens
               

            

         

         
            
               
                  Chapter 19: Ten Bad Project Ideas and Why You Should Avoid Them
               

            

            
               
                    Making Models
               

            

            
               
                    Going Against the Law
               

            

            
               
                    Speaking Unscientifically
               

            

            
               
                    Making the Judges Count Sheep
               

            

            
               
                    Expressing It with Music and Art
               

            

            
               
                    Making a Personal Choice
               

            

            
               
                    Deciding What’s Best
               

            

            
               
                    Testing, 1, 2, 3
               

            

            
               
                    Guesstimating the Numbers
               

            

            
               
                    Proving (Like Breaking Up) Is Hard to Do
               

            

         

         
            
               
                  Chapter 20: Ten Great Web Sites (Okay, 23 Actually)
               

            

            
               
                    Information, Please
               

            

            
               
                    Asking Questions (and Getting Answers)
               

            

            
               
                    Consulting an Online Writing Lab
               

            

            
               
                    Understanding the Science Project Game
               

            

            
               
                    Finding Science Fairs
               

            

         

         
            
               
                  Chapter 21: Ten Fun Things to Do at the Science Fair
               

            

            
               
                    Nabbing a “Get Out of Jail (er, School) Free” Card
               

            

            
               
                    Meeting New People
               

            

            
               
                    Perusing Other Projects
               

            

            
               
                    Taking Tours
               

            

            
               
                    Meeting Scientists
               

            

            
               
                    Playing Tourist
               

            

            
               
                    Getting a Free Lunch
               

            

            
               
                    Winning Awards
               

            

            
               
                    Showing Off
               

            

            
               
                    Having Fun
               

            

         

         
            
               
                  Chapter 22: Ten Science Project Survival Tips for Parents
               

            

            
               
                    Supporting Versus Nagging
               

            

            
               
                    Discovering New Things
               

            

            
               
                    Making Friends with Your Child
               

            

            
               
                    Living Your Second Childhood
               

            

            
               
                    Knowing When to Say No
               

            

            
               
                    Taking Time for Yourself
               

            

            
               
                    Staying Centered
               

            

            
               
                    Getting a Self-Checkup
               

            

            
               
                    Letting It Go
               

            

            
               
                    Asking for Help
               

            

         

         
            
               
                  Chapter 23: Ten MVPS (Most Valuable Project Supplies)
               

            

            
               
                    Going to the Library
               

            

            
               
                    Doing Interviews
               

            

            
               
                    Staying Organized
               

            

            
               
                    Staying Current with Computing Supplies
               

            

            
               
                    Avoiding Accidents
               

            

            
               
                    Measuring Up
               

            

            
               
                    Observing and Recording Results
               

            

            
               
                    Drawing and Painting
               

            

            
               
                    Putting Everything Away
               

            

            
               
                    Mopping Up
               

            

         

      

   
      
         Introduction

         
            Y ikes! I have to do a science project! If you’ve never done one before, but have heard horror stories about them, you’re probably dreading the whole thing. Contrary to popular belief, doing a science project isn’t the 21st century equivalent of medieval torture. True, you may be required to do some hard work, and you may feel at times like you can never get through it, but you’ll survive, without any visible scars.

         In fact, help is on the way. Welcome to Science Fair Projects For Dummies,
             where you find out everything you can possibly want to know about doing a science fair project (but were afraid to ask). In this book, I plan to demystify the whole process and make it easy and fun for you.

         The good news is that you already have a lot of the abilities that you need. Do you like to write? The research paper gives you a place to show off your way with words. If you’re an artist in the making, you can have fun creating an attractive project display. If you’re persistent, never giving up until you find the answer, research is made for you. And if you’re crazy about details, lists, and statistics, I know you can keep excellent, precise records.

         
            About This Book

            This book is designed to be a no-nonsense, easy-to-follow guide to doing a successful science fair project and hopefully, having some fun in the process. Rather than discussing only projects that involve experiments, I include three other types of projects, including:

            
               	[image: bullet]	Computer projects that either develop programs to solve a particular problem or analyze system performance.

               	[image: bullet]	Engineering projects that design and build new devices or test existing devices to compare and analyze performance.

               	[image: bullet]	Research projects that collect data, either by surveying a specific population or researching current sources, and that mathematically analyze and compare the information.

            

         

         
            How to Use This Book

            You don’t need to read this book from cover to cover to get the most out of it (although you can if you want to). As with all For Dummies
                books, you can skip around to the topics that interest you most. However, to get an idea of the entire science project experience, check out Chapter 1, which provides a complete overview.

            Then, feel free to scan the Table of Contents to find the information that you need. In each chapter, you can find a step-by-step approach to the easiest, most effective way to get the job done. I also cover information that can help you anticipate, avoid, and, if necessary, deal with any bumps in the road. One quick note: Part VI is a little different from the other parts of the book; it describes actual projects in a variety of categories and in varying degrees of difficulty.

         

         
            Conventions Used in This Book

            The following conventions are used throughout the text to make things consistent and easy to understand.

            
               	[image: bullet]	New terms appear in italic and are closely followed by an easy-to- understand definition.

               	[image: bullet]	Boldface is used to highlight the action parts of the numbered steps. You can see a lot of boldfaced steps in Part VI where I list sample projects done at a California science fair.

            

         

         
            Foolish Assumptions

            In order to include all the information you need, I make a few assumptions about you, the reader. For example,

            
               	[image: bullet]	You’re a student. Even though your parents (who are your biggest fans and support system) may read parts of this book, I’m mainly talking to you.

               	[image: bullet]	This is your first or second project, so you want a simple approach that you can follow.

               	[image: bullet]	Science, medicine, engineering, and computers aren’t necessarily your favorite subjects, but doing a science project may lead you to a career in advanced science or medicine.

               	[image: bullet]	You’re ready, willing, and able to have a great science fair project experience.

               	[image: bullet]	You want to have fun.

            

         

         
            How This Book Is Organized

            Science Fair Projects For Dummies
                is organized so that you can easily access all the information that you need. The chapters are in the same sequence as the activities that you may perform while doing your project, but you don’t have to read them in order — when you want some information, just turn to the part that you need. 

            Here’s the breakdown.

            
               Part I: A Magical Mystery Tour of Science Fair Projects

               Part I talks about how and why science fairs started, and briefly explains what’s involved in doing a science project, from soup (finding a topic) to nuts (exhibiting at a science fair). I also talk about why doing a science fair project is a good thing, and how you can make the process manageable, educational, and fun. Yeah, I said fun!

            

            
               Part II: Choosing a Project and Getting Started

               Part II deals with what may be the most important part of any science project — finding the best project idea for you. Because you live with your science project for several months, you need to be sure to choose a topic that you like. So, I explain in detail the types of projects you can do and the official International Science and Engineering Fair (ISEF) categories.

               In addition, to make sure that your project idea is feasible, I show you how to give your idea the “acid test” for safety, affordability, and “do-ability” given your time and resources.

               Finally, in this part, I show you where to locate information (research) and after you find it, how to take notes. When you’re done with the research, you organize your facts, outline your report, and write a clear, informative research paper. So, I give you a step-by-step guide on how to do just that.

            

            
               Part III: The Nitty-Gritty: Stepping Through the Project

               Part III deals with the heart of the matter — designing and executing your project. To be successful, you need to plan and organize your time, so I give you some tools to help you meet all your deadlines.

               No matter what topic you choose, you need to understand and apply the  scientific method.
                   This involves asking a question that your project plans to answer and making an educated guess about what you think the answer is. For certain types of projects, you need to define variables
                   and controls,
                   which are the factors that remain constant or are changed. You may also need to establish experimental
                   and control groups,
                   which are subjects that are tested and observed during the project. If this all seems confusing, it isn’t after you check out Chapter 8, where I describe the elements of the scientific method and demonstrate how this applies to different types of projects.

               Then, I show you how and where to get your materials, including how to plan, describe, and document any “home builts.” I also demonstrate how to design your procedures, and carry out your project. Perhaps most important, I explain how to effectively document everything that happens during the project. And finally, I escort you to the end of the road — assembling and analyzing your results and, based on those results, drawing your conclusion.

            

            
               Part IV: Show and Tell

               By the time you get here, you’ve put in many hours and done a lot of hard work. In Part IV, I show you how to present your project so that it gets a lot of favorable attention.

               For starters, I talk about how to assemble your science fair notebook. And then, for all you artistic types, I talk about getting out the scissors and glue to create an attractive and informative display.

            

            
               Part V: The Finals: Knowing What to Expect at the Fair

               You did it! Your project is finished! In Part V, I talk about how to set up your project at the science fair, how to endure (and enjoy) the judging sessions, and how to graciously accept any awards that you may receive.

            

            
               Part VI: Some Superb Science Project Picks

               This part describes actual student projects that competed in the Greater San Diego Science and Engineering Fair in 2002.

            

            
               Part VII: The Part of Tens

               This section contains some valuable information that you need, but that doesn’t fit in anywhere else — project ideas to avoid, great Web sites to visit, fun things to do while you’re exhibiting at a science fair, tips for parents, and several science fair essentials.

            

         

         
            Icons Used in This Book

            Several icons appear in the margins of the book to highlight important information. Here’s a quick rundown about what they mean.

            

            
               [image: Tip]
            

            	The bull’s eye marks information that can make your life easier while you’re working on your project. Pay close attention to them.

            

            
               [image: Remember]
            

            	This icon indicates something you need to keep in mind in order to have a successful project.

            

            
               [image: Warning(bomb)]
            

            	Text with this icon alerts you to a common mistake that can trip you up.

            

            
               [image: PlanAhead(Cal)]
            

            	Text marked with the ringing alarm clock gives you information that you can use now to make life easier later.

            

            
               [image: TrueStory]
            

            	The True Story icon indicates projects or examples from actual science fairs.

         

      

      

   
      
         Part I

         A Magical Mystery Tour of Science Fair Projects 

         
            [image: ]
         

         In this part . . .

         
            If you’re here, you’ve decided to do a science fair project (or perhaps your teacher decided for you). Either way, the whole thing can be easier if you know a bit more. In Part I, I give you a bird’s eye view of the entire process and summarize everything you need to know to carry out a great science project. I also tell you how doing a project can help you in your educational career.

         Doing a science project is perhaps the biggest job you’ve had so far in school, so dig in and read about how much fun it can be!

         

      

   
      
         Chapter 1

         Science Fair Projects 101: Discovering What They’re All About

         In This Chapter

         
            [image: bullet]	Defining what’s involved

            [image: bullet]	Getting started without getting stymied

            [image: bullet]	Finding the facts

            [image: bullet]	Doing the deed

            [image: bullet]	Promoting your work

            [image: bullet]	Reaping the rewards

         

         
            Y ou don’t have to be a rocket scientist (or even a brain surgeon) to do a successful and fun science fair project, especially if you read this book.

         You may be dreading the entire experience, remembering the horror stories that your older siblings or cousins told you about finishing their projects at 3 a.m., only five hours before the project was due. Or you may be looking  forward to sinking your teeth into your science project, confident that your project will result in a great discovery.

         No matter how you’re feeling now, I guarantee that you’ll be stronger, smarter, and more self-confident when you’re done.

         But to gain that strength, courage, and confidence, you have to make a commitment to do the best project you possibly can. I know that’s kind of hard without knowing what you’re in for, so in this chapter I give you a preview of coming attractions, so you can see what a science fair project is all about and how Science Fair Projects For Dummies
             can give you all the help you need.

         
            Explaining What’s Involved in a Science Fair

            A science fair
                is an exhibition where students display scientific experiments, computer programs or systems, or engineering designs and tests that they’ve created. Each project in the fair demonstrates that the students understand the scientific method (see Chapter 8) and can apply it, while having an independent, hands-on learning experience.

            Science fairs grew out of teachers’ desire to advance interest in scientific knowledge. When the Russians launched Sputnik, the world’s first artificial space satellite in 1957, many Americans became anxious to encourage students to study the sciences so as not to fall behind other nations in scientific research.

            With the support of businesses, universities and research facilities, government agencies, and other organizations, science fairs have grown from many small school exhibitions into one huge international 
               science and engineering fair (oddly enough, it’s called the International Science and Engineering Fair [ISEF]), where students from all over the world show off their work and compete for recognition and valuable prizes. (In fact, if you’re curious, Chapter 15 has more details about the types of prizes you can win.)

            

            
               [image: Remember]
            

            	The purpose of a science fair is to help you (the student) find out more about a specific topic. Don’t think that you need to choose a difficult or complex project to impress the judges. Selecting a project that you can understand, doing it by yourself, and explaining it to the judges at the fair is better.

            Here are a few more reminders as you begin working on a project and preparing to display it at a fair:

            
               	[image: bullet]	Don’t compare your progress with others. If you’re a seventh grader doing your first project, don’t compare yourself to a twelfth grader who’s worked on the same topic for five or six years, and won several awards along the way.

               	[image: bullet]	At first, compete only with yourself to do the best project that you can. Later, when you go to the science fair, you can size up the competition.

            

            Figure 1-1 shows a chart of the activities involved in doing a science fair project.

            
               
                  
                     
                        	
                           
                              Figure 1-1: A flowchart showing science project activities.

                        
                        	
                           [image: Figure 1-1: A flowchart showing science project activities.]
                        
                     

                  
               

            

         

         
            Finding the Best Project for You

            Science fair projects can range from the simplest experiment to a complex project that involves experimentation, observation, and advanced mathematical calculations. 

            Where you fall on that scale, naturally depends on your prior knowledge of science, particularly in the subject matter you are dealing with.

            
               Identifying the different types of projects

               You can choose from several different types of projects. Chapter 3 has a full explanation, but here’s a quick breakdown:

               
                  	[image: bullet]	In an experiment, you conduct a test to prove that a certain assumption is true.

                  	[image: bullet]	With a computer science project, you do one of the following:

                  
                     	•	Develop one or more computer programs to perform a specific task.

                     	•	Test and analyze computer performance.

                  

                  	[image: bullet]	In an engineering project, you do one of the following:

                  
                     	•	Design and build a new device that performs a specific function.

                     	•	Test and analyze the performance and capabilities of an existing device.

                  

                  	[image: bullet]	With a research project, you gather data, either by doing research or conducting surveys, and then mathematically analyze that data.

               

            

            
               Choosing among the categories

               Science fair projects are also broken down into a number of categories in the biological and physical sciences. In Chapter 3, I list the official ISEF categories, and give examples of the types of projects in each category.

            

            
               Making the project suit you

               A science project can be a great experience if you’re working on something that’s interesting and fun. Just ask someone whom computers fascinate whether she’d like to spend four months developing some new software. I’m sure that the answer would be a resounding yes!

               

               
                  [image: Tip]
               

               	So, it really doesn’t matter whether you choose botany, physics, or computer science — the winning formula is selecting something that you like, that you have the skills to do, and that stretches your abilities. Check out Chapter 4 for some hints on how to find a project that suits you to a “T”.

               Looking at other students’ past projects is another good way to see what types of things may appeal to you. This activity may also show you what’s involved in doing your own project. If you’d like to see some actual projects, flip back to Chapters 16, 17, and 18.

            

         

         
            Investigating and Reporting Background Information

            Science is all about discovery, but before you can break new ground, you have to understand what went on previously. That’s a fancy way of saying that science projects involve doing research — lots of research.

            
               Research, research, research

               If you haven’t done much research before, you have to figure out where to find all the information you need about your topic. From there, you can pick out the facts that directly apply to your topic and then organize them in preparation to write your research paper.

               As far as where to find information, the sky’s pretty much the limit. At first, most students rely on their school or local libraries, but some find that they need books at a central library or a university library. The Internet also contains a wealth of information. Don’t think that this resource is unavailable to you if you don’t have your own computer — these days, you can get computer access in most schools and libraries.

               Another source of information is the U.S. government. Uncle Sam is the country’s largest publisher — you can get almost anything you need from the government if you know where to look. Finally, an overlooked way to get information is by talking to experts in the field. For example, if you’re doing a project about dental health, an interview with your dentist can be a fabulous source of information. Chapter 5 runs down all the basics of doing research for a science project, so head there to get more details.

            

            
               Tackling your paper

               After doing all your research, you need to write your paper. Your research paper’s main objective is to summarize what you’ve found out about your topic. In fact, the information in your paper serves as a springboard for the project that you’ll be doing, because whatever you find out during the project builds on what you discover when writing your research paper.

               Many people can give you advice about how best to do your paper. Parents or older siblings who’ve written a research paper before can be great sources of help (and are probably more than willing to give advice).

               Plus, I’m sure that you already have valuable information about writing, especially if you’ve had to write essays in English class. But, if you still need a few pointers, check out Chapter 6 to get the inside scoop on how to write a great research paper.

            

         

         
            Doing Your Project

            Actually doing your project is the heart of the matter — what you did before is just preparation.

            
               Starting with the scientific method

               

               
                  [image: Tip]
               

               	Because the objective of doing a project is finding out how science really works, understanding and applying the scientific method (see Chapter 8) is crucial. How you use the scientific method varies depending on whether you’re doing an experiment, writing a computer program, building or testing a device, or researching and tabulating data.

               Briefly, the scientific method
                   consists of stating a problem or asking a question, and then making an educated guess about the answer or solution, which is called the hypothesis
                  . Most experiments manage subjects
                   (things to be tested), arranged in experimental groups
                   (subjects with changes applied) 
                  and control
                   groups 
                  (subjects with no changes applied)
                  . Variables 
                  are the conditions that are changed and measured; controls 
                  are the factors that remain constant.

               

               
                  [image: Remember]
               

               	If you’re doing a computer science, engineering, or research project, you may not use variables and controls in your project, because variables and controls apply to projects where you’re testing the effects of one substance or condition upon another.

            

            
               Organizing your materials and procedures

               An integral part of your project is a list of all the materials that you use. Hopefully, you’ve given the material list some thought early on, especially if you have to order some of your supplies and equipment.

               Most of you can buy or borrow what you need. Some of you, however, may have to build your own equipment. The needed materials can be the actual subject of an engineering project (building a better mousetrap?), or it can be something that you need in order to conduct your experiment, such as a distilling device that will desalinate
                   (remove salts and other chemicals) water, or a rack to hold your experiment. In any event, whether you bought, borrowed, or built your supplies, you need to make a list that “shows your stuff.” Chapter 9 gives you more details about listing your materials.

               Next, you need to explain your procedures, showing exactly how you plan to do the project. You may use a narrative, but procedures are typically compiled in a sequential, numbered list. That method makes it easier for you to follow and simpler for a teacher or a judge to understand what you’re doing. Again, Chapter 9 provides more info about presenting your procedures.

               

               
                  [image: Tip]
               

               	The size of your procedures list really has no relation to how good your project will be — it all depends on what you’re doing. For example, one experiment may involve just three simple steps repeated every day for three weeks, where another project may involve a great number of setup steps.

            

            
               Keeping good records and  noting irregularities

               Whenever you work on your project, you need to keep timely, accurate, and complete records of everything that happens. Record keeping is especially important if you’re working on an experiment where you make observations and measurements each day. Think of it as keeping a diary (except that instead of writing about what your friends said, you are recording what happened with your project).

               Keep notes about other, unusual things that may happen in the course of your project (for example, if a gust of wind knocks over the rack of samples in the back yard), because these events may affect the results, and influence your conclusions. Keeping good documentation ensures that all your hard work gives you workable results. Don’t worry if your project didn’t work as you expected. More importantly, you need to have reliable proof of what occurred.

            

            
               Compiling results and conclusions

               Because your records will be letter-perfect (of course), you’ll have no problem getting your results. But, in order to make the data meaningful, you have to arrange it in a clear and intelligible way.

               This may involve doing some calculations, such as taking an average, arranging the data into tables, or graphing the measurements that you’ve collected. Chapter 10 explains more about how to do these things.

               In your conclusions, you analyze and interpret your project’s results. What does that mean? You get to compare the actual results to the hypothesis, your prediction of what would happen. Did you guess correctly? Either your results proved the hypothesis or they did not support your theory. In any event, if you use the scientific method, you’ll have a successful project.

            

         

         
            Putting Your Best Foot Forward: Presenting Your Work

            When you get to this point, you probably think you’re all done, but two important pieces remain — the notebook and the display. These two items ensure that your hard work and dedication don’t go unnoticed.

            In the science project world, your display is what you use to get attention. Think of it as a billboard or a TV spot that advertises your project. You want to entice your audience — the science fair judges — to take a closer look at your work. To do that, the display has to be attractive and easy to understand. Use color, texture, and design to illustrate your project to its best advantage. Check out Chapter 12 for more tips on creating an effective display.

            After you’ve piqued their interest, you need to have something of substance to show the judges — your science project notebook. This notebook contains your research, materials and procedure lists, logs, results, and conclusions, as well as any required forms and applications. Chapter 11 covers how to prepare your project notebook.

            

            
               [image: Remember]
            

            	Your display and notebook show your project to the world!

         

         
            Exhibiting at the Science Fair

            After you transport your project to the science fair, an official directs you to a spot where you can exhibit your project with others in your category. At that time, you can set up your backboard and notebook, arrange any project material that you want to display, and plug in anything electrical.

            Knowing what the judges are looking for (creativity, scientific thought, thoroughness, skill, and clarity) can help you through the entire course of the project, as well as judging day. You can stand there while the judges walk past your display, look through your notebook, and (gasp!) ask you questions about your project. By this time, your display and notebook are “done deals” — the best thing you can do for yourself at this point is to know your subject, relax, smile, and answer the questions. See Chapter 14 for more info about judging at the science fair.

            After the judging is done, meet and talk to other students who are exhibiting at the fair — you have a great opportunity to get new ideas and make new friends. If special activities have been arranged for exhibitors, take advantage of every last one!

            Nearly every science fair I’ve attended has had an awards ceremony, where awards, ribbons, and prizes are given. Go, root for your classmates, and celebrate a job well done!

         

      

      

   
      
         Chapter 2

         Getting the Skinny on  Science Fair Projects  (And How They Can Help You)

         In This Chapter

         
            [image: bullet]	Measuring the positive impact of science fair projects

            [image: bullet]	Simplifying an overwhelming task

            [image: bullet]	Seeing the importance of doing a project (besides passing science class, of course)

         

         
            I n this chapter, you may expect me to give you a lecture about why science projects are good for you and how they can be learning experiences that build self-discipline. Well, that’s all true, but I promise to keep the lecture as painless as possible.

         You probably remember some of the big firsts in your life, such as riding your bike without training wheels or cooking your first meal solo. Now, recall the feeling of pride and accomplishment you got when you did those things. You get that same feeling when you finish your science project, too. (Actually, that feeling comes just after the big sigh of relief you take when the project is finally finished!)

         This chapter takes a closer look at why doing a science fair project has such a positive impact on your educational experiences, now and in the future.

         
            Identifying the Benefits of a  Science Fair Project

            Do you like science? Are you good at it? You won’t know unless you try, right?

            Although you’ve probably taken science courses before, you probably haven’t done hands-on science, working independently. When you do a  science experiment in class, the materials come from the supply closet and your teacher or a textbook spells out the procedures. However, when you’re working on a science fair project, you call the shots. You decide what your project is about, research your topic, write a paper, and design and execute a project plan. (Of course, your teacher and/or parents are great resources along the way, but you’re really the captain of the science project ship.)

            Besides allowing you to assert your independence, doing a science project also has some more practical benefits. For example, you can

            
               	[image: bullet]	Collaborate with scientists and engineers

               	[image: bullet]	Hone your mathematical skills

               	[image: bullet]	Improve your writing skills

               	[image: bullet]	Try out new computer hardware and software

               	[image: bullet]	Find out how to keep good, accurate records

               	[image: bullet]	Use power tools and build your own equipment

               	[image: bullet]	Work safely with equipment

               	[image: bullet]	Create artistic displays

               	[image: bullet]	Give oral presentations

               	[image: bullet]	Receive awards, prizes, and rewards (always a favorite)

               	[image: bullet]	Have something really cool to put on a college or job application

            

         

         
            Simplifying the Task: Breaking Your Project into Manageable Pieces

            A science project is fun, provided you keep the experience stress-free. (This includes keeping your parents stress-free, too!)

            Your science project is likely the largest, longest assignment you’ve ever gotten, even harder than building the model of the George Washington or Golden Gate Bridge (depending on which coast you’re on). So, the best thing you can do is make the science project look less overwhelming.

            To make the project less overwhelming, I recommend the following:

            
               	
                  1.	Divide your science project into a number of mini-assignments, each of which has to be done before you can start the next one.

               	
                  2.	Look at each mini-assignment as a separate task, if possible. This step will help you to concentrate on one step at a time, without worrying about what’s going to happen next.

            

            If your project is required, your teacher may provide some intermediate deadlines for you. But, if your project isn’t required, break it down yourself. Follow this list to create your schedule:

            
               	[image: bullet]	Find a topic idea (see Chapter 4)

               	[image: bullet]	Do project research (see Chapter 5)

               	[image: bullet]	Write a research paper (see Chapter 6)

               	[image: bullet]	Submit a question and hypothesis (see Chapter 8)

               	[image: bullet]	Submit your materials list and procedures (see Chapter 9)

               	[image: bullet]	Compile results and conclusions (see Chapter 10)

               	[image: bullet]	Prepare your notebook and display (see Chapters 11 and 12)

            

            Estimate the amount of time needed to finish each task. When you have a realistic estimate, lay it out on a calendar or a timeline. For information about using calendars, timelines, and to-do lists, check out Chapter 7.

            

            
               [image: PlanAhead(Cal)]
            

            	If you’re like most people, your time estimates may tend to be a bit optimistic. However, your “guesstimates” can be more accurate and workable if you think about the things that can go wrong, such as losing a computer file, and add some time for those glitches and delays.

         

         
            Getting the Most from Your  Science Project

            Besides the practical benefits mentioned earlier in the chapter, one of the most important things you can take away from doing a science project is your grade. That’s pretty obvious, but if your project is required, you don’t pass science if you don’t finish it. (In some schools, your English teacher also gives you a grade on your research paper.)

            But your grade is only one motivation for seeing the project through. The rest of this section takes a look at some other takeaways from doing a successful project.

            
               Broadening your knowledge

               When you do a science project, you’re not just working on science. You’re actually doing math, art, writing, and maybe even computer science. (You can also find out about psychology, history, or anthropology, depending on your project.) So, why not use the project as a great opportunity to discover new information on various topics — or even to start a brand new interest?

            

            
               Finding your hidden talents

               Even if you don’t picture yourself as a budding scientist, you may find that you have other talents that can help you during the project and beyond.

               For example, if you’re a good writer, the research paper should be no problem. Fancy yourself an artist? You’ll love creating an awesome display. Delight in knowing every statistic about your favorite baseball player? That means you probably love details, lists, and numbers — so you’ll keep an excellent log of your experiment.

               These talents (and the self-esteem boost you get from discovering them) can help you when considering future career options. Who knows — you may be the next Stephen King or Picasso just waiting in the wings!

            

            
               Discovering new things about yourself

               When you do a science project, you find out something about yourself that you never knew before. Besides discovering what things you like (and dislike), you also can find out how you like to work.

               For example, some people are loners, preferring to work independently — only asking for help when desperate. Others want a support team that’s as close as the next room. Some people are really great when they follow a schedule and keep on track. Others do their best work when their deadline is right around the corner. You may be extremely neat and organized, or your desk may look like a combat zone. You have more than one way to be successful, but after you’ve done your science project, you can understand how you like to work.

               In addition, you may find out how it feels to take a risk. A science project involves predicting the answer to a question, and accepting the results, even if your prediction was wrong.

               Finally, you can find out how to follow a trail to the end despite all the twists and turns along the way. And, you can bet your project will have its share of twists and turns!

            

            
               Getting a head start on the future

               

               
                  [image: PlanAhead(Cal)]
               

               	In the course of doing your science project, you may come up with an idea for next year’s project (no groaning, please). I know it may seem a bit too early to think of next year now, when you’ve barely started this year’s work, but if you find a topic that fascinates you, it can lead you to projects throughout your middle and high school years. It can also inspire a lifelong passion, and maybe even lead to a career in science.

            

            
               Enjoying yourself no matter what

               

               
                  [image: Remember]
               

               	To get the most out of the whole experience (and possibly a good grade, too), go into it wholeheartedly. Make up your mind to enjoy it, and have fun, even during the hard times.

               If I can give you one piece of advice (okay, four pieces of advice) about doing a successful science project, they are:

               
                  	[image: bullet]	Immerse yourself in the experience.

                  	[image: bullet]	Do your best.

                  	[image: bullet]	Go with the flow.

                  	[image: bullet]	Have fun.

               

            

         

      

      

   
      
         Chapter 3

         Tackling and Categorizing  Your Projects

         In This Chapter

         
            [image: bullet]	Identifying the four different types of projects

            [image: bullet]	Examining the official ISEF project categories

         

         
            A ll branches of science aim to discover new information, but not all discoveries happen in a lab. Although doing an experiment is likely the first idea that jumps to your mind when thinking about a science project, other ways to do an effective project do exist.

         For example, you can do a research project where you collect and analyze data, or if you love computers, you can write a computer program or analyze computer performance. Are you an inventor in the making? Check out the possibilities for doing an engineering project.

         In this chapter, I show you how each type of project is constructed. I also list the official Intel International Science and Engineering Fair (ISEF) categories, and describe some project titles in each one. By the way, if you want to know more about ISEF, check out Chapter 4.

         
            Exploring Four Ways to Do a  Science Project

            The object of all science is to answer a question or solve a problem. This idea also holds true for all science projects. Another thing all projects have in common is a hypothesis,
                which is an educated guess about the results and conclusions of a project.

            However, the type of procedure and the kind of data collected differ depending on the type of project.

            
               Performing an experiment

               An experiment 
                  is where you perform a procedure, according to the scientific method, in order to see whether a stated hypothesis is true.

               To find out how to develop a hypothesis and use the scientific method, see Chapter 8. To discover how to design and follow an experimental procedure, see Chapter 9.

               Table 3-1 shows an example of an experiment about plant growth. Table 3-2 offers an example of an experiment that tests students’ memory after doing exercise.

               [image: Table 3-1]

               [image: Table 3-2]

            

            
               Conducting research

               In a research project, you gather information, analyze it, graph it, apply mathematical calculations, and describe what the data shows.

               

               
                  [image: Warning(bomb)]
               

               	Doing a research project isn’t the same as writing a research paper. To have an effective research project, you must collect all the data and do the analysis yourself.

               Table 3-3, for example, shows a project that collects and analyzes data about earthquakes.

               [image: Table 3-3]

            

            
               Building or testing a device

               You can do an engineering project in one of two ways. You can

               
                  	[image: bullet]	Devise something new that solves a specific problem, build it, and test it. (No doubt, this step appeals to budding inventors.)

                  	[image: bullet]	Test and compare existing devices or substances.

               

               Table 3-4 shows an engineering project that develops a new device, and Table 3-5 summarizes a project that tests and compares the durability of concrete.

              [image: Table 3-4]

               [image: Table 3-5]

            

            
               Developing a computer program

               Your project can design, code, and test one or more computer programs that solve a specified problem. In this type of project, you always say in your hypothesis that you can solve the problem — you gotta believe! Table 3-6, for example, summarizes a computer project that responds to a user’s native language.

               [image: Table 3-6]

            

         

         
            Running Down the Official ISEF  Project Categories

            Many categories of projects compete in science fairs. They cover all scientific and engineering disciplines, ranging from botany to zoology and everything in between. If you already have an idea for your project, check out the list of categories in this section to see where yours belongs. On the other hand, if you’re still totally clueless, investigating the categories may give you a few good ideas.

            In this section, I describe each category and also give examples of projects that have been exhibited in the category. Sounds simple right? Often it is, but sometimes confusion arises because the project can go in one or more places.

            For example, if you’re testing water purity, does the project belong in chemistry or environmental science? Does a project about eating disorders fit in behavioral and social sciences or medicine and health? As much as possible, I try to clarify it for you, but your science teacher is your best guide. The sidebar, “Yikes! Where did my project go?” later in this chapter, also provides a few more details.

            
                  Note:
               
                When you see the words Phase II, Phase III, or something similar in a project title, it means that the project is a continuation of a prior year’s work.

            
               Biological sciences

               All the biological sciences
                   look at the world of living things. Just as everything on earth is made up of atoms, every living thing is made up of cells. A living thing can be a single cell organism, such as an amoeba, or it can have billions of cells, such as a tree or a human being. Most cells have similar components — after all, “parts are parts.”

               
                  Behavioral and social sciences

                  Why do people do what they do? Projects in the behavioral and social sciences
                      category examine psychology, sociology, anthropology, archaeology, ethnology
                      (the science of human cultures), linguistics, learned or instinctive animal behavior, learning, perception, urban problems, reading problems, public opinion surveys, and educational testing. 

                  Examples of behavioral and social science projects are:

                  
                     	[image: bullet]	Ethics and teens: Is it possible to detect troubled youth?

                     	[image: bullet]	Leading polls: Can rewording sentences influence survey results?

                     	[image: bullet]	Multitasking: Productive or disruptive?

                     	[image: bullet]	The way of the warrior: Effect of traditional martial arts training on aggressiveness

                     	[image: bullet]	Effects of race and gender on personal space

                     	[image: bullet]	Investigating the accuracy of eyewitness testimony

                     	[image: bullet]	The eyes have it: Visual perception in children with and without dyslexia, Phase II

                     	[image: bullet]	Relationships between weight, locus of control, gender, weight  satisfaction, and self-esteem

                     	[image: bullet]	Slim hope: Eating disorders in teenage girls

                     	[image: bullet]	How confidence affects math scores

                  

               

               
                  Biochemistry

                  Okay, if all living things are composed of cells, what are cells made of? Cells are made of molecules, which consist of chemical compounds. And that’s biochemistry
                      — the chemistry of biological organisms.

                  Biochemistry projects deal with the chemistry of life processes, including molecular biology and genetics, enzymes, photosynthesis, blood chemistry, protein chemistry, food chemistry, and hormones.

                  Some examples of biochemistry projects are:

                  
                     	[image: bullet]	Cholesterol analysis of various poultry species

                     	[image: bullet]	Bacterial comparison of organic and pasteurized milk

                     	[image: bullet]	A second look at antioxidants: How vitamin E affects the life span of Drosophila melanogaster

                     	[image: bullet]	Urbanization of coastal waters: Concocting hormonal chaos

                     	[image: bullet]	Establishing evolutionary relationships of Oklahoma Native Americans through mitochondrial DNA analysis

                     	[image: bullet]	Verifying the origin of gourmet coffee beans

                     	[image: bullet]	Stress tests

                     	[image: bullet]	Sperm say NO: Measuring for levels of nitric oxide in sperm samples

                     	[image: bullet]	Effect of soil types on the decomposition rate of buried apples

                     	[image: bullet]	What’s the effect of various concentrations of aloe vera gel on the  regeneration of planaria?

                  

               

               
                  Botany

                  Botany
                      is the study of all kinds of plant life. Projects that deal with agriculture, agronomy
                      (the study of soil relating to soil management and crop production), horticulture, forestry, plant biorhythms, anatomy, taxonomy
                      (the classification of organisms), physiology, pathology, hydroponics 
                     (the study of plants grown in nutrient solution), algology,
                      (the study of algae), or mycology
                      (the study of fungus) belong here.

                  Here’s a list of some botany project titles:

                  
                     	[image: bullet]	Effect of nutrient absence on the amount of DNA in plants: Two-year study

                     	[image: bullet]	Can the calcium level in plants be raised? Phase III

                     	[image: bullet]	Effects of microwave heating on seed germination

                     	[image: bullet]	A new breed of vegetation: Phase III

                     	[image: bullet]	Does centrifugal force affect plant growth?

                     	[image: bullet]	Finding relationships between proteins and food allergens

                     	[image: bullet]	Flammability of the needles and scales of seven species of western Montana conifers

                     	[image: bullet]	Plant growth regulators and seed dormancy

                     	[image: bullet]	Tissue culture on a genetically modified plant

                     	[image: bullet]	Effect of transplantation on the growth and development of population of prickly palm

                  

               

               
                  Gerontology

                  Gerontology
                      is the study of the aging process in living organisms. A fairly new ISEF category, gerontology isn’t yet exhibited in all local and regional fairs. Most of the projects I list here can easily fit in the medicine and health or behavioral and social science categories, if necessary.

                  Here are some examples of gerontology projects:

                  
                     	[image: bullet]	Effects of age on sensory memory

                     	[image: bullet]	Relationship between metabolic rate and life span

                     	[image: bullet]	Remembered and forgotten: Autobiographical memory

                     	[image: bullet]	Just say no to osteoporosis

                     	[image: bullet]	Assessment of risk factors contributing to falls in the elderly

                     	[image: bullet]	Influence of diet, dietary supplements, environmental factors, and  vaccination on the development of bone cancer

                     	[image: bullet]	Reactions to distractions

                     	[image: bullet]	Arterial oxygen depletion during the onset of aerobic exercise:  “The Shuldberg Effect” from youth to mature adult

                     	[image: bullet]	Are you aging before your time?

                     	[image: bullet]	Generation Y: Attitudes and perceptions toward the aging process

                  

               

               
                  Medicine and health

                  The medicine and health
                      field is concerned with diseases, health, and the healing of animals and humans.

                  Medicine, dentistry, pharmacology, veterinary medicine, pathology, ophthalmology, nutrition, sanitation, pediatrics, dermatology, allergies, speech and hearing, and optometry are good candidates for this category, as shown in the following list of titles:

                  
                     	[image: bullet]	Macular degeneration and short wavelength macular thresholds

                     	[image: bullet]	Electromagnetic fields on human health

                     	[image: bullet]	Why are sharks resistant to cancer? The unique core structure of the shark P53 gene

                     	[image: bullet]	Comparison of citronella oil extracts as mosquito repellents

                     	[image: bullet]	Antibiotic production during fermentation of Ppi

                     	[image: bullet]	Diabetes: How different exercises affect blood sugar

                     	[image: bullet]	Try to hold your breath: What made you stop?

                     	[image: bullet]	Should you wear sunglasses while checking your e-mail?

                     	[image: bullet]	Organ donations

                     	[image: bullet]	Do cellular phone companies provide consumers with the facts about cellular phone radiation and its effect on humans?

                  

               

               
                  Microbiology

                  Microbiology
                      is the branch of biology that deals with microorganisms and their effects on other living organisms. This category includes bacteriology, virology 
                     (study of viruses and viral diseases), protozoology
                      (study of protozoan
                     , microscopic single-cell animals), fungal and bacterial genetics, and so on.

                  To put it in simple terms, microbiology projects deal with germs, as shown in the following list:

                  
                     	[image: bullet]	Are you in danger of “Superbugs?”

                     	[image: bullet]	Antibiotic-resistant bacteria: How common are they?

                     	[image: bullet]	Counter cultures: Bacteria growth on kitchen countertops

                     	[image: bullet]	Microwave madness: Media hype or scientific fact?

                     	[image: bullet]	Quality tests of pasteurized raw milk

                     	[image: bullet]	Can common indoor mold produce hazardous airborne toxins?

                     	[image: bullet]	The “Darwinian Reversal” theory: What is an effective solution to  antibiotic resistance through selection?

                     	[image: bullet]	Antibacterial action of raw and commercial Australian honeys

                     	[image: bullet]	Pathogenic bacteria on soft-drink cans: Are they harmful?

                     	[image: bullet]	Myth of T-cells

                  

               

               
                  Zoology

                  The science of zoology
                      includes all studies of animals, including genetics, ornithology
                      (the study of birds), ichthyology
                      (the study of fish), herpetology
                     , (the study of reptiles and amphibians), entomology
                      (the study of insects), animal ecology, anatomy, paleontology, cellular physiology, animal biorhythms, animal husbandry, cytology
                      (the study of the formation, structure, and function of cells), histology
                      (the study of the microscopic structure of animal and plant tissues), animal physiology, neurophysiology, and invertebrate biology. 

                  The following are some sample zoology projects:

                  
                     	[image: bullet]	Gerbil coat color genetics

                     	[image: bullet]	Microstructure of the shark’s jaw

                     	[image: bullet]	Mutant flies and brain genes

                     	[image: bullet]	Feed versus milk quality and production

                     	[image: bullet]	Echolocating beluga whales

                     	[image: bullet]	Effect of colony size on resilience in ants

                     	[image: bullet]	Stereotypic behavior of captive giant panda

                     	[image: bullet]	Searching for the intelligent earthworm: Cognitive abilities of Lumbricus terestris

                     	[image: bullet]	Comparative habitat use by shore birds

                     	[image: bullet]	Effects of melatonin on the cellular processes in selected organisms

                  

               

            

            
               Physical sciences

               Physical sciences,
                   such as chemistry and physics, analyze and compare energy and nonliving matter. In terms of science projects, computer science, engineering, and mathematics are also physical sciences.

               
                  Chemistry

                  Chemistry
                      deals with the composition, structure, properties, and reactions of different substances. Projects in this category include physical, inorganic, and organic chemistry (other than biochemistry), materials, plastics, fuels, pesticides, metallurgy, and soil chemistry. Projects that analyze fossils, fuels, vitamins, or crystals also belong in this category.

                  The following are some sample projects:

                  
                     	[image: bullet]	How does changing the components of concrete affect its properties?

                     	[image: bullet]	Extract from catnip as mosquito repellent

                     	[image: bullet]	Interactive effect between iron and vitamin C in spinach

                     	[image: bullet]	Effect of pigment size on UV-related fading of paint: Phase II

                     	[image: bullet]	An anticancer tree?

                     	[image: bullet]	Creation of a high-performance polymer blend

                     	[image: bullet]	Concentration of nitrates in private water supplies

                     	[image: bullet]	Sunscreens: Analyzing active ingredients for UV absorption

                     	[image: bullet]	Converting carbon directly into electricity

                     	[image: bullet]	Application of eco-friendly natural dyes on natural fibers

                  

               

               
                  Computer science

                  Computer science
                      projects include the study and development of computer hardware, software engineering, Internet networking, communications, and graphics, including human interface. Simulations, virtual reality, or computations science (including data structures, encryption, coding, and information theory) are other topics in this category.

                  Check out some sample projects:

                  
                     	[image: bullet]	Interpretation of tactile, vision, and hearing: A communication and  feedback experience

                     	[image: bullet]	Little room for real messages: How spam clogs e-mail accounts

                     	[image: bullet]	Internet music composer with voice2note sound recognition system

                     	[image: bullet]	Advanced video animation compression

                     	[image: bullet]	Virtual flashcards

                     	[image: bullet]	An improved algorithm for meshing large and complex terrains

                     	[image: bullet]	MooBrick: An artificial intelligence conversation system

                     	[image: bullet]	Enhanced reality

                     	[image: bullet]	Project pathfinder: Development of a genetic navigation algorithm

                     	[image: bullet]	Modeling global warming

                  

                  

                  
                     [image: Warning(bomb)]
                  

                  	If you use your computer as a tool while doing your project but it isn’t the subject of your project, then computer science isn’t the proper category. For example, if you use the computer to make calculations for a research project, assign the project to the earth and space sciences category (see next section) instead of computer science.

               

               
                  Earth and space sciences

                  Earth and space sciences 
                     projects deal with soil, minerals, petroleum, weather, and the atmosphere. They cover topics in geology, geophysics, physical oceanography, meteorology, atmospheric physics, seismology, geography, speleology
                      (the scientific study of caves), mineralogy, topography, optical astronomy, radio astronomy, and astrophysics. If you’re analyzing the geological age of fossils, your project also belongs in this category.

                  Here are some other sample projects:

                  
                     	[image: bullet]	Contemporary and ancient hot spring deposits

                     	[image: bullet]	Using the Doppler effect to discover extra-solar planets

                     	[image: bullet]	Mysteries of Mars: The search for the oldest terrain on Mars

                     	[image: bullet]	A new meteor shower during the Leonids

                     	[image: bullet]	Developing electron spin resonance (ESR) dating for sharks’ teeth

                     	[image: bullet]	The salinity of Boggy Bayou: A trend analysis, Year VI

                     	[image: bullet]	Analysis of a previously unmapped region of Venus

                     	[image: bullet]	Coastal community risk from tsunami waves

                     	[image: bullet]	Do certain jet stream patterns affect tornado formation and location?

                     	[image: bullet]	Aircraft icing: Why does it happen?

                  

               

               
                  Engineering

                  If you’re doing a project that applies scientific methods to manufacturing and testing, then your project belongs in the engineering
                      category. This category includes civil, mechanical, aeronautical, chemical, electrical, automotive, marine, and environmental engineering. Photography, sound, heating and refrigeration, transportation, power transmission and generation, electronics, communications, architecture, bioengineering, and lasers can also fit into this category.

                  Check out some sample project names:

                  
                     	[image: bullet]	The design of a localized positioning system

                     	[image: bullet]	Construction of a fly-fishing reel with a belonging brake system

                     	[image: bullet]	Big array system: A new technology for directional hearing aids

                     	[image: bullet]	The most effective material for sleeping bag insulation under wet and dry conditions

                     	[image: bullet]	PCPU: “Pop Can Picker Upper” at your service

                     	[image: bullet]	Recycling waste products: Kiln dust, slag, and strength in concrete

                     	[image: bullet]	ZOOM: Closed circuit television to low vision people

                     	[image: bullet]	Development and testing of instrumentation to determine supersonic speeds

                     	[image: bullet]	Design of ergonomic desk for students with scoliosis and other  conditions of the spinal cord

                     	[image: bullet]	Improved crossing for physically impaired pedestrians

                  

                  

                  
                     [image: Warning(bomb)]
                  

                  	Just because you design and build a device doesn’t necessarily make it an engineering project. For example, if you had to design and construct a still
                      (an apparatus to distill liquids) to do a project that tests methods of desalinating
                      (removing salts or minerals) water, the project belongs in chemistry and not in engineering.

               

               
                  Environmental sciences

                  Any project that deals with the environment on land, in the air, or in the water belongs in the environmental sciences
                      category. Environmental science projects deal with the sources and control of pollution, waste disposal, impact studies, environmental alteration (heat, light, irrigation, erosion, and so on), and ecology. This category also includes the effects of pollution on different organisms.

                  Take a look at some sample projects:

                  
                     	[image: bullet]	Turbidity: Life in murky water

                     	[image: bullet]	Effects of runoff on water quality

                     	[image: bullet]	Cost-effective native plant roadside restoration

                     	[image: bullet]	Salinity of groundwater in the Algarve

                     	[image: bullet]	Bird populations as indicators of gulf coast environmental quality

                     	[image: bullet]	Fibre bag: An alternate for polybags

                     	[image: bullet]	Bioavailability: Will metals in sludge budge?

                     	[image: bullet]	Lethal lactic acid

                     	[image: bullet]	Phytoremediation: Can a plant clean up contaminated soil?

                     	[image: bullet]	What to do with the garbage?

                  

               

               
                  Mathematics

                  The science of mathematics
                      deals with logical, numerical, and algebraic principles and systems, including calculus, geometry, abstract algebra, number theory, statistics, complex analysis, probability, topology 
                     (history of a region influenced by its physical surface), logic, operations research, and other topics in pure and applied mathematics. 

                  Here are a few titles of mathematics projects:

                  
                     	[image: bullet]	Game theory models for Middle Eastern policy

                     	[image: bullet]	Pitch frequencies of Bach’s No. 13 invention

                     	[image: bullet]	Design of custom integrated circuits via new algebraic method

                     	[image: bullet]	Barcodes: Reading between the lines

                     	[image: bullet]	Winter wonderland: A mathematical analysis of snowflakes

                     	[image: bullet]	Mathematical correlation of sound and light waves

                     	[image: bullet]	Geometric sequences

                     	[image: bullet]	Ideal systematic computerized game theory

                     	[image: bullet]	Pattern counting on chessboards

                     	[image: bullet]	The sound waves of music: A comparative mathematical analysis of  different models of the flute and violin, Phase II

                  

               

               
                  Physics

                  Physics
                      is the science encompassing the theories, principles, and laws governing energy and the effect of energy on matter. Projects that deal with solid state, optics, acoustics, particle, nuclear, atomic, or plasma physics, superconductivity, fluid and gas dynamics, thermodynamics, semiconductors, magnetism, quantum mechanics, and biophysics belong in this category.

                  Some sample titles of physics projects are:

                  
                     	[image: bullet]	Effects of electric fields on the growth of ice crystals

                     	[image: bullet]	Designing for heat resistance

                     	[image: bullet]	Temperature’s influence in digital electronics

                     	[image: bullet]	Astroturf traction research

                     	[image: bullet]	The same pitch but a different sound

                     	[image: bullet]	Can sound be transmitted through a laser beam?

                     	[image: bullet]	Microwave energy as an auxiliary source of heat

                     	[image: bullet]	Heat transfer and mass change

                     	[image: bullet]	Low-cost plasma reactor

                     	[image: bullet]	Relationship between kinetic energy of a dropped object impacting water and height of its resulting wave

                  

               

            

            
               Local specialties

               Some regional and local fairs have project categories that can’t be entered at ISEF. Often, these categories are acceptable for the younger grades, which can’t compete at the international level anyway.

               
            Yikes! Where did my project go?

            After your project is done, you may find that it doesn’t wind up exactly where you thought it would. For example, one student did a project on dental adhesives and entered it in the medicine and health category. However, on the day of his school science fair, he couldn’t find his project — his teacher reclassified it as an engineering project, because it was really about the properties of adhesives and not about orthodontia.

            If a teacher or science fair official decides to change your category, they do it because they are experienced and know where your project belongs — trust that this move can show your work to its best advantage.

         

               For example, the Greater San Diego Science and Engineering Fair features a product testing/consumer science
                   category, which includes projects about quality control or comparison and analysis of product designs. It goes without saying (but I’ll say it anyway) that a good product testing/consumer science project uses the scientific method or accepted engineering tests to obtain specific, measurable results. 

               Check out this list of product testing/consumer science project titles:

               
                  	[image: bullet]	How does ground surface affect a baseball’s roll?

                  	[image: bullet]	Effects of knots on fishing line strength

                  	[image: bullet]	Do fabrics differ on how they absorb dye?

                  	[image: bullet]	Which backpacking stove boils water fastest?

                  	[image: bullet]	Which fish tank chemical produces the least evaporation?

                  	[image: bullet]	Effects of skin cleansers on bacillus cereus bacteria

                  	[image: bullet]	Will bottled water or filtered water prevent water stains?

                  	[image: bullet]	Effect of chemicals on pipe clogs

                  	[image: bullet]	Does washing affect flame-retardant fabrics?

               

               

               
                  [image: PlanAhead(Cal)]
               

               	If, eventually, you want to take a product testing/consumer science project to the next level, you have to reclassify it into one of the official ISEF categories. The most common homes for these projects are the chemistry, engineering, or physics categories.

            

         

      

      

   
      
         Part II

         Choosing a Project and Getting Started 

         
            [image: ]
         

         In this part . . .

         
            In Part II, I discuss the different project types and categories. I help you pick the perfect project — the one that’s an ideal match for your interests, abilities, resources, and environment. Because science is all about making new discoveries, I also show you where to detect, collect, and select all the information you need to find about your topic, including tips on how to use libraries, the Internet, government publications, and experts in the field.

         After you gather your information, you need to write a research paper. This part gives you all the tips, tricks, and shortcuts to use, as well as pitfalls to avoid to make this process as painless as possible. If I’ve done my job right, you may actually have some fun!

         

      

   
      
         Chapter 4

         What’s the Big Idea? Finding a Project Topic

         In This Chapter

         
            [image: bullet]	Going to the head of the class: Finding your ideas in school

            [image: bullet]	Covering the media to find an idea

            [image: bullet]	Recalling current events and reviewing past projects

            [image: bullet]	Capitalizing on your interests

            [image: bullet]	Consulting the people you know

            [image: bullet]	Improving an old project

            [image: bullet]	Checking it twice: Is my idea doable?

         

         
            T he most important ingredient to a successful science fair project is finding the right project idea. 

         What’s the right idea? Something that captures your imagination and keeps you interested and motivated. Ideally, the right idea isn’t so difficult that it frustrates and discourages you, but also the idea is challenging enough to stretch your abilities and creativity.

         Several first-timers told me that finding a good topic was the hardest part of the entire science fair experience. But a good idea really isn’t that hard to find if you know where to look. 

         In this chapter, I explain all the ways you can find a great idea for your  project, and then help you figure out if your idea is possible.

         
            Using What You’re Studying in Class (And Not Just Science Class!)

            Of course, your first thought may be to get a project idea from your science class. From astronomy to photosynthesis, what you’re currently studying can be the springboard to a great project topic. Besides, brainstorming for ideas in science class gives you a built-in source of help and information, because your teacher is right there with you.

            

            
               [image: Tip]
            

            	But, be sure to do your project on a topic that you already know a little something about. Although learning is one of the main objectives of your science project, now is a really bad time to take a crash course in calculus if elementary algebra is giving you a lot of grief.

            Your other classes can also inspire you with a science project idea. 

            Even your social studies classes, which may seem completely opposite from physical sciences, may get your gray cells going. For example, a class discussion on subliminal advertising led to an animal behavior experiment that measured the effect of sound on a mouse’s appetite. History courses that deal with prehistory may lead to a project dealing with fossils or dating ancient artifacts.

            If you want to combine physical and social sciences, the environment is a great source of ideas for many students (just go to any science fair to see what I mean!). And of course, looking at the way people interact in any classroom, gym, or video arcade can lead to a behavioral science project idea.

         

         
            Getting Inspiration from Media Sources

            Every year, people become more saturated by all types of media, from newspapers and magazines to movies, music, TV, and yes, the Internet.

            

            
               [image: Tip]
            

            	If you look and listen carefully, you can find loads of project ideas there,  such as:

            
               	[image: bullet]	The written word: You may find something that sparks your curiosity in a newspaper or magazine. Feature articles often discuss areas of science, especially those that are important in your city or state. Weekly news magazines deal with the areas of health, aerospace, the environment, and other scientific fields, particularly when new problems, discoveries, or theories are presented.

               	[image: bullet]	The virtual word: Everyone knows that the Internet contains all kinds of information, both good and bad. While surfing the Web, you may just come across things you wonder are true (or not) or things that motivate you to find out more information. The great thing about getting an idea from the Internet is that at the same time, you can probably find sources of information you need for your project.

               	[image: bullet]	The visual world: Movies or television shows, even if they’re fiction, can give you ideas for a science project. For example, several years ago, a TV movie about the effects of a nuclear holocaust inspired several projects about children’s reactions to the film.

               		TV has such a great influence — and I’m not just talking about the shows! Take a look at the project catalog of a major city’s science fair and see how many projects are designed to either prove or disprove the advertised claims. For example, one project tested how long three different battery brands lasted, because they all claimed to last the longest.

               		Other common projects at science fairs focus on the media’s influence on people’s lives. For example, many projects examine the effect of watching TV on test scores or concentration. Even more frequent are projects dealing with the effects of rock music (with or without suggestive lyrics), MTV, or video games on heart rate, grades, or a variety of other measurable factors.

            

            

            
               [image: Tip]
            

            
               			When you become inspired by something you see on TV, give it a reality check, as I describe in the section, “Applying the Acid Test: Can I Really Do This Project?” later in this chapter. Doing so keeps you from taking on something that’s beyond your ability, time, or resources.

            

         

         
            Cultivating Ideas from Current Events and Issues

            Current events can generate great science project ideas. 

            For example, the news, both good and bad, can inspire a project topic. Likewise, environmental issues and medical research are popular sources of project ideas, as are people’s reactions to world events or the psychological impact of such events.

            Inevitably, science fairs of 2002 featured projects dealing with people’s reactions to the terrorist attacks on September 11. For example, one student did a project that researched which emotions students felt most strongly after the attack.

            Other projects with a focus on current issues dealt with cell phones. Is it safe to use one while you drive? Which phone has the best reception? Do cell phones emit dangerous levels of radiation? Similarly, other safety issues, such as the bacteria present in food or the danger of running red lights, also inspired science projects.

            Many students utilize environmental and conservation issues to find project ideas too. A large area of concern is the energy shortage. For example, at a recent Greater San Diego Science and Engineering Fair, several projects explored alternative energy sources, from fruits to horse manure. Other projects looked at ways to retain heat as a way to save energy. Still other projects tested natural, nontoxic methods of eradicating weeds or insect pests, and then compared them to the chemical variety.

            Often, local issues are springboards to project ideas. Look at a West Coast science fair, and you may see projects about ocean water and sea life. In San Diego, projects may deal with the local air and water pollution, controlling erosion, or fire-retardant plants to grow in Southern California canyons. A science fair in Louisiana or East Texas may feature projects that are concerned with plant and animal life in the bayous, and students in the Appalachian region may have projects that deal with the effects of coal mining on the  environment.

         

         
            Doing Your Own Thing: Parlaying Personal Interests

            To have a successful project, choose a project that can be fun. Sounds simple, but it’s true. You may wonder how to do that, but the answer is right in front of you.

            Look at your surroundings, your interests, and your concerns, and you may find the perfect project!

            
               Sports, games, and hobbies

               Those of you who are team players, committed fans, or fierce competitors will find great project ideas from the world of sports. Some projects deal with the statistical side of sports, such as whether the home-field advantage makes a difference in team sports.

               Other sports-related projects may deal with how to play the game, for example, analyzing the best angle for taking a shot on a goal. However, the majority of these projects, which you may find mainly in the engineering and physics categories, test different types of sporting of sporting equipment, including:

               
                  	[image: bullet]	Curvature of a baseball

                  	[image: bullet]	Tennis ball bounce

                  	[image: bullet]	Swimsuit drag

                  	[image: bullet]	Aerodynamic skateboards, surfboards, and scooters

                  	[image: bullet]	Slide of a hockey puck

               

               Check out Chapter 17 to see projects that test baseball bats and golf balls.

               If your interests run more toward games than sports, you may want to focus your project on the odds of winning games of chance. Looking at the probability of getting a certain throw of the dice or beating the house can give you a really good mathematics project.

               If you enjoy paper airplanes, loads of engineering and physics projects analyze speed, lift, and distance. Radio-controlled cars and planes are also great subjects for science projects.

               However, if you’re into more sedentary or solitary pursuits, don’t despair — you, too, can find a project idea. Students have developed computer programs to play chess, create origami, or randomly compose music.

            

            
               Everyday life

               You may want to do your project about some everyday products. 

               Science project time has turned many homes into consumer testing labs. New and improved? Whiter and brighter? How about those nutritional facts? Science isn’t just about the discoveries of tomorrow, but also about everyday life, the here and now.

               Bet you didn’t know how helpful your house (or apartment) can be when trying to find a project idea. Start in the kitchen, where personal interests and science come together. For example, you can find lots of project ideas in food, such as the amount of sugar, fats, or acid. Going a step further, you can look at how to ripen fruit faster or keep food fresher longer. You can also examine how you cook your food. For example, one project analyzed how much aluminum and iron is absorbed from pots and pans into food.

               Moving out of the kitchen and into the workshop, you can find project ideas looking at rust resistance, paint durability, glue strength, and insulation effectiveness. In the bathroom, you find even more ideas, for example, how long soap bubbles last, which whitener makes your teeth the whitest, and which deodorant works best. Continue your home-and-garden tour to find out about flame-retardant fabrics, paper towel absorbency, and whether washable markers are really washable.

            

            
               School and social life

               Problems affecting teenagers can inspire many projects. 

               For example, in the past, projects have centered on the effects of using alcohol, drugs, and tobacco. These days, however, the use of drugs or alcohol is prohibited at many science fairs.

               If you want a project where you gather people’s opinions via a survey, you may opt for a project that deals with relationships, with family, friends, or dating. As much as people strive to be gender neutral, gender issues are still a very popular source of project ideas. In 2002, many projects explored gender differences in attitudes, sports, memory, phobias, and performance on various tests.

               The desire to look and feel good also provides a good source of project ideas. 

               Some of these topics go back to food — the effects of sugar and fat in your diet, the effect of smell on taste, or the chemical analysis of different foods. Other projects in this area focus on exercise, including its effect on heart rate, memory, problem-solving skills or lung capacity.

            

         

         
            Talking to Friends and Family

            Friends and family can be great sources of project ideas, too.

            Sometimes someone’s profession can hold the key. For example, one student whose dad investigates accidents for the motor vehicle department did a project to determine whether cars follow each other too closely. Having a parent who’s a scientist or a doctor has inspired lots of project ideas — after all, what could be better than having an in-house mentor and adviser?

            Even if you don’t get a project idea from your parents or another adult, your connection to these people can still have some benefits. A statistician, a computer programmer, a writer, or an artist can offer some great advice and assistance while you’re working on the project.

            Your family members’ hobbies and interests can also give you ideas. If Dad’s a gardener, a botany project is probably a natural for you, and if Mom’s a golfer, you may want to do comparative tests of clubs or balls. Other students get project ideas because they want to understand the problems that family members have. For example, if a grandparent uses a cane or a walker, you may want to find out how much it really helps him or her.

            

            
               [image: Warning(bomb)]
            

            	When you talk to friends and family, they may get so enthusiastic about what you’re planning to do that they not only offer assistance, but also try to force you to adopt their project idea as well. Before you decide though, make sure that the project is something that you want to do and are capable of doing. Help and guidance are great, but you are doing the project, not your parents, friends, or relatives. If you’re uncertain about what to do, talk to your teacher to get an objective opinion.

            

            
               [image: Tip]
            

            	If you travel with your family, you may get some ideas from trips you’ve taken. One student, traveling through Palm Springs, California, saw several different types of windmills used to generate electricity. She wondered about the advantages and disadvantages of the different types of wind turbines. From this curiosity, her project, which tested and evaluated different types of windmills, was born.

            Another student, on a cross-country trip with his family one summer, had an advantage — he already knew that he had to do a science project the next fall! He wanted to do a project about erosion, so he collected soil samples from various locations so that he could find out which soil eroded fastest.

         

         
            Building on a Previous Project

            Exhibiting at the International Science and Engineering Fair (ISEF) is, for many students, the culmination of a lot of work. (See the sidebar, “The granddaddy of science fairs” in this chapter for more about ISEF.) A required first project turns into a consuming interest, which becomes a project that gets more polished and professional each year.

             
            The granddaddy of science fairs

            The Intel International Science and Engineering Fair (ISEF) is the world’s largest science fair.

            For 53 years, high school students, teachers, corporate executives, and government officials from all over the world have gathered to celebrate and reward scientific inquiry. Although Intel is ISEF’s main sponsor, many other corporations and institutions fund the fair and donate student awards and prizes.

            The ISEF, which is held in a different city each year, also sponsors local and regional fairs throughout the world. The local fairs, which comply with ISEF rules and guidelines, send their first-place award winners to exhibit their work at the international fair.

         

            Consider these two examples:

            
               	[image: bullet]	A student did a computer science project that translated programming commands into Spanish and Tagalog. It started as a simple seventh grade project. By ninth grade, he won a place at ISEF.

               	[image: bullet]	Another student started with an experiment on the effects of caffeine and dopamine on frogs. Then, after seeing a TV special on Parkinson’s disease, he adapted his idea to the effects of caffeine on Parkinson’s symptoms. Six years later, his work, supported by the National Parkinson’s Foundation, won an award at ISEF.

            

            If you look at a catalog from a previous science fair, you can also get lots of ideas. These catalogs list all the projects, arranged by category, along with the name and school of each exhibitor.

            One of the first things you notice is that some categories have a lot more projects than others, especially in the younger grades. I think that the most important reason for this relates to the science classes the students are currently taking. Another reason is that in certain categories, more possibilities exist for projects that directly relate to the students’ lives, for example behavioral and social sciences, computers, or medical science.

            

            
               [image: Tip]
            

            	You may have an easier time finding a project idea in a popular category, but keep in mind that many other students are thinking the same thing. And more projects make for more competition!

         

         
            Applying the Acid Test: Can I Really  Do This Project?

            Some students have some huge, noble objectives for their science projects, but to be successful, you must have a project that you can research, plan, and execute, according to your abilities and the time available. So this section helps you take a critical look at your Number 1 project idea to see whether it fits.

            
               Is it within my abilities?

               One mistake that several students make is biting off more than they can chew. 

               Remember that as much as you want to, you’re not going to find a cure for the common cold doing a four-month eighth grade science project. You may, however, find one small aspect of that topic that you can do, for example, testing which over-the-counter cold medicine kills the most bacteria.

               Ask whether you have enough knowledge and experience to do this particular project. Have you covered any of this material in your science, math, or computer classes? Have you done anything like this before? A “no” answer to these questions doesn’t automatically rule out your idea, but if you find butterflies fluttering in your stomach at the very thought of doing the project, the project probably isn’t going to work.

               

               
                  [image: Remember]
               

               	One more thing: Even if you have an expert in your family, remember that this is your project, not your Mom’s or Dad’s.

            

            
               Do I have enough time?

               Usually, you have three to four months to do your entire science project, and that includes doing your research and preparing the project notebook and display. Figure out if the project has anything you need that either takes more time than you have, or relies on factors outside your control.

               For example, a project that requires a certain amount of rainfall may be unsuccessful in a drought year, and a botany experiment that uses a slow-growing shrub probably means that you should choose a different shrub.

            

            
               Can I afford it?

               A successful project doesn’t require a lot of money. In fact, some very complex and successful projects have been done for very little money.

               But I do recommend figuring out how much money you need to do your work. Before you make a final decision on a project idea, figure out how much everything’s going to cost, from the materials for your experiment to the art supplies for your display.

               

               
                  [image: Tip]
               

               	If you’re somewhat clueless about prices, ask your parents if they know how much things cost (and also whether they’d like to help with project expenses). You can also use the Internet to get prices of the equipment that you need.

               To help you estimate your project costs, make a budget, like the one in  Table 4-1. 

               When you make up your budget, try to include as many things as possible. For example, if you need to get containers, tools, or art supplies, be sure to put them on your list. Many students say that their projects ended up costing more than they thought, mainly because they forgot to add the supplies for the project display into the budget. (To find out about what you need for your display, check out Chapter 12.)

               
                  
                     Table 4-1	Budget for a Project to Build an Air-cushioned Vehicle
                     
                        
                           	Supplies Needed	
                           	Source	
                           	Cost
                        

                     
                     
                        
                           	Four-inch circle of particle board	
                           	Hardware store	
                           	$8.00
                        

                        
                           	One 1.2-horsepower shop vacuum	
                           	Uncle Ed	
                           	Free
                        

                        
                           	Pipe connection	
                           	Hardware store	
                           	$2.00
                        

                        
                           	One roll duct tape	
                           	Dad’s workshop	
                           	Free
                        

                        
                           	Staple gun and staples	
                           	Dad’s workshop	
                           	Free
                        

                        
                           	Drill	
                           	Dad’s workshop	
                           	Free
                        

                        
                           	Saw	
                           	Dad’s workshop	
                           	Free
                        

                        
                           	Scissors	
                           	Mom	
                           	Free
                        

                        
                           	Coffee can	
                           	Mom	
                           	Free
                        

                        
                           	Shower curtain	
                           	Discount store	
                           	$6.00
                        

                        
                           	Nuts, bolts, and washers	
                           	Dad’s workshop	
                           	Free
                        

                        
                           	Backboard	
                           	Office superstore	
                           	$15.00
                        

                        
                           	Colored paper	
                           	Office superstore	
                           	$12.00
                        

                        
                           	Printer cartridge	
                           	Office superstore	
                           	$30.00
                        

                        
                           	Three-ring binder	
                           	Office superstore	
                           	$4.00
                        

                        
                           	Total	
                           		
                           	$77.00
                        

                     
                  

               

               Estimating your budget may also get you thinking about how to get what you need without buying it (honestly, that is!). You don’t need access to a million-dollar computer or a state-of-the art laboratory to do a thorough and creative experiment.

               For example, you may use the equipment on high school and university  campuses when classes aren’t in session. Using such equipment lets you do a project that you otherwise may not be able to afford. 

               If you think you may need facilities of this type, make the arrangements early. For more information about getting equipment for your project, see Chapter 9.

            

            
               Do my parents and teacher approve?

               Because you may be doing a great deal of your project at home, make sure that your idea is okay with your parents by asking them some questions, such as:

               
                  	[image: bullet]	Do they mind that the guest room is full of my stuff for the next three months?

                  	[image: bullet]	Can I keep the E. coli bacteria in the food containers?

                  	[image: bullet]	Is it okay to let lettuce rot in the refrigerator?

                  	[image: bullet]	Do they mind jars of worms, ants, and fruit flies in the bathroom (or worse yet, the kitchen)?

               

               Also, check with your parents to see how far they can commit to the project in terms of time, money, transportation, and the ability to keep siblings and pets away from the project. If your parents’ level of commitment has to be limited, see if you can assume more responsibility for your project. For example, check out the bus schedules for routes to the central library. You can also close the door to your room to make sure that little children and animals can’t disturb your project.

               If you’re required to do a science project, your teacher likely wants to see a statement of your project idea by a certain date. He or she looks at whether your idea is feasible and whether it can be considered a true science project. For example, if your project idea is simply to build a model without doing any testing or analysis, your teacher may veto it and send you back to the drawing board.

               

               
                  [image: Tip]
               

               	If you look at science fair programs from previous years, you can notice that certain project categories are very popular, and certain projects are often repeated. You don’t necessarily need to find something completely original, but if you want to use an idea that’s been done often, try to find a new twist — remember that teachers and judges get bored, too!

            

            
               Best performance in a supporting role goes to . . .

               Parents. The truth is that your support can be crucial in the success of a science fair project. So, I address how you can be involved without doing the science project yourself!

               You’re probably reading this book because your son or daughter is going to do a science project. Some students are absolutely dreading their science project while others are interested in science and look forward to doing their projects and competing in the science fair. Possibly the most intimidating step about doing a science project is the amount of time and effort that it will take.

               Unfortunately, you may not know how to best help your children, especially if you’ve never done a project yourself. But you don’t need to be a scientist to help. The most important things you can give are encouragement and moral support.

               However, you can also take some specific steps.

               	[image: bullet]	You can help your child organize the different tasks he or she needs to do and make sure that he or she stays on schedule.

               	[image: bullet]	You can help your child to find resources. He or she may need your help to navigate the libraries, stores, and Internet sites he or she needs to check out.

               	[image: bullet]	You can help your child find a space of his or her own to do the project.

               	[image: bullet]	And surprise, you probably need to do the driving. From library to mall to laboratory, your child needs transportation to get everything he or she needs for the project.

               The one thing that your child doesn’t need is for you to do the project. If you do the project for your child, you are depriving him or her of a valuable experience, and besides, teachers and judges can often spot when an adult has done the work.

               Whether or not your child decides on a scientific career, the experience of doing a project has lasting benefits. 

               One young man, who worked on several science projects in junior and senior high school, was faced with a large sociology project during his freshman year in college. Most of his classmates were in a panic, but he was quite calm. “It’s just another science project,” he said.

            

            
               Is it safe?

               If you’re planning to use chemicals or electricity in your project, you need to make sure that you can use them safely.

               Ask yourself these questions:

               
                  	[image: bullet]	For projects involving electricity:

                  
                     	•	Is battery power adequate (in other words, can I avoid using house current)?

                     	•	If I’m going to use house current, is the wiring okay?

                     	•	Can I avoid overloading circuits?

                     	•	Do I know how to properly insulate and ground everything?

                     	•	Do I need an electrician in order to conduct the project safely?

                     	•	Do I need to have an electrical inspector or the local power  company check my work?

                     	•	Do I need transformers or converters (for example, do I need to convert 110 to 220)?

                     	•	Will my experiment cause a blackout in my neighborhood? (This sounds pretty wild, but I got your attention, right? Electricity is powerful, but it can also be hazardous — be safe!)

                  

                  	[image: bullet]	For projects involving chemicals:

                  
                     	•	Do I need special permits to get any of the substances?

                     	•	Are these chemicals (or a combination of chemicals) flammable or toxic?

                     	•	Do I need approval from any authorities (such as the EPA) to do my experiment?

                     	•	Do I need special containers to store these chemicals?

                     	•	Do I need protective gear, such as goggles, aprons, or gloves?

                  

               

               

               
                  [image: Remember]
               

               	If you answer “yes” to some of these questions — and that makes you feel overwhelmed — you may want to reconsider your project idea. However, if you still want to do the project despite answering “yes” to some of these questions, see if you can line up some adult supervision to make sure that your project is safe. In fact, I recommend finding out if this type of help is available before you begin.

            

            
               Is there enough information available?

               Determining whether you can find enough information to do a project is also very important. 

               Also remember the time element — anything’s available if you have enough time to find it, but you have only a few months to finish your project.

               Before deciding on a project idea answer these questions:

               
                  	[image: bullet]	Is the information that I need readily available to me?

                  	[image: bullet]	Where can I find the information?

                  	[image: bullet]	If the information isn’t available locally, where is it, and how long will it take to get?

                  	[image: bullet]	Will I need to pay for my information? (You usually have to pay for  government pamphlets.)

                  	[image: bullet]	If I need special books, can I check them out of the library or must I use them there?

                  	[image: bullet]	Will I need professional advice? Specifically, from whom? Is he or she willing and able to help?

               

               See Chapter 5 for more details on where to find information for your project.

            

            
               Does it follow the rules for student  science projects?

               Science Service, which runs the International Science and Engineering Fair (ISEF), has developed a list of rules that help to ensure the safety of students and the well-being of any specimens used in experiments. 

               Years ago, doing a science project using live vertebrate
                   specimens (animals with a backbone or spinal column such as reptiles, birds, and mammals) was quite easy. However, the rules have changed, due to a greater public consciousness about animal rights and the responsibilities of animal care.

               Doing such a project can be rewarding and lots of fun, but take a close look at what you need to do. 

               For example,

               
                  	[image: bullet]	Find out all that you can about the specimens, including their reproductive cycles and gestation periods (especially if your project involves both males and females, which is probably not the best idea).

                  	[image: bullet]	Find out how much room the specimens will require. Some animals, such as mice react badly to overcrowding and sometimes resort to  cannibalism to fix the problem.

                  	[image: bullet]	Find out about the care and feeding of the animals, including food and water, but also cleaning the cages. Consider whether you’re willing to take complete responsibility for animal care — your parents may or may not be willing to help with these chores.

               

               

               
                  [image: Remember]
               

               	Any project using live vertebrates will be closely scrutinized. Therefore, you must have an expert certify that you provided adequate care for the animals and that your experiment didn’t harm them in any way. You have to fill out forms showing that you used the proper procedures. If officials harbor any suspicion, they can prevent you from exhibiting at a science fair.

               If you can’t make this kind of commitment but still want to work with animals, consider using invertebrates
                   (animals without a backbone or spinal column). 

               Some sample projects in this area would be:

               
                  	[image: bullet]	Which sugar substance do ants prefer?

                  	[image: bullet]	Which wattage light attracts more moths?

               

               You can also do a project that uses live vertebrates, but doesn’t involve potential harmful substances or procedures, such as feeding them unusual substances or depriving them of light.

               Projects that record an animal’s reactions can be excellent choices, for example:

               
                  	[image: bullet]	What did my cat hear?

                  	[image: bullet]	Dogs: Lefties or righties?

               

               

               
                  [image: Remember]
               

               	For any project that involves live vertebrates, you need to submit official forms ensuring that you followed the proper rules and procedures. Ask your teacher or check your fair’s official Web site to get copies of the forms that you need. You can also check out Chapter 11 for more information about official certifications and forms.

               ISEF also has a number of rules concerning recombinant DNA
                   (created by combining genes from two or more species), controlled substances, chemicals, bacteria, and tissue samples. 

               If you plan to use any of these, you should check the ISEF rules as well as rules for your local science fair. You can look at the ISEF rules on the Internet at www.sciserv.org/isef
                  , or you can order a copy from Science Service, 1718 N. Street N.W., Washington, DC 20036.

            

         

      

      

   


End of sample
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Table8-7  Project Summary — Which Wood Would Be Best?

Hypothesis Subject Variables & Experimental &
Controls Control Groups

| believe cherry  Typesof wood  Experimental: Experimental: Cedar,

will be the most
absorbent type
of wood tested.

None

Measured: Amount
of water absorbed

Controls: Amount
of wood used for
each test, device
used for each test

cherry, douglas fir,
mahogany, maple,
oak, pine, poplar

Control: None
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Table 10-1

Plant Experiment’s Project Log in Table
Format (Expressed in Centimeters)

Date Examined Group A Group B Control Group
10/4 0.4 0.7 0.1
10/1 0.7 0.5 0.4
10/18 05 0.3 0.9
10/25 0.6 0.3 0.4
11 0.2 0.5 0.5
11/8 0.6 0.2 0.7
11/15 09 0.9 0,7
11/22 0.1 0.5 0.4
11/29 0.3 0.2 0.5
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Table 16-1 Number of Samples Correctly Identified

With Peppermint 0il Added No Peppermint 0il Added

Male Female Male Female

Strawberry 10 17 16 10

Pear 3 5 5 2
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Kiwi 15 15 12 15
Tomato 8 18 12 15
Banana 17 18 17 17
Watermelon 16 20 18 17
Orange 13 19 10 18
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Table 8-3 Examples of the Subject, Variables, and
Controls for Various Experiments

Hypothesis Subject

Variables

Controls

| believe that Students
students who listen

to rock music will

have lower scores

than students who

listen to classical

music while doing

homework.

Experimental:
Type of music

Measured: Test
scores achieved

Age of students,
amount of studying
time, test used

| believe that cherry  Wood samples
wood will absorb

more water than

other types of wood.

Experimental:
Type of wood

Measured:
Amount of water
absorbed

Size of wood
sample, amount of
water available for
absorption,
absorption time

| believe that a Swimsuit fabrics
metallic swimsuit

fabric will have the

least amount of drag.

Experimental:
Fabric samples

Measured:
Amount of
drag produced

Amount of fabric
used, device used to
test amount of drag
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Table 8-4 Project Summary — Long Live Rock & Roll?

Hypothesis

Subject

Variables &
Controls

Experimental &
Control Groups

| believe that students
who listen to rock
music will have

lower test scores than
students who listen to
classical music while
doing homework.

Seventh and
eighth graders

Experimental:
Type of music

Measured: Test
scores

Controls: Type
of test given

Experimental:
Students listening
to rock music,
students listening
to classical music

Control: None
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Table 8-5 Project Summary — The Art of Computing

Hypothesis Subject Variables & Experimental &
Controls Control Groups

| believe that | can The origami None None

devise a computer computer

program that will program

design origami
patterns.
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Table 8-6 Project Summary — In The Swim
Hypothesis Subject Variables & Experimental &
Controls Control Groups
| believe that the The swimsuit  Experimental: Experimental:
metallic swimsuit fabrics None Metallic lycra blend,
fabric will create the denim lycra blend,
least amount of drag. Measured: striped lycra blend
Amount of drag 1, striped lycra
blend 2, patchwork
Controls: lycra blend, spandex

Amount of fabric
used for each test,
device used for
each test

blend, microfiber
blend

Control: None
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Table 3-5 Project That Tests and Compares the
Strength of Concrete, Depending on the

Amount of Water Added
Question Hypothesis Procedure Data Collected
Doesthe amount  Adding too much Make four batches ~ Weight required
of water affect water will make of concrete with to break each
the strength of concrete weaker. different amounts concrete
concrete? of water in the sample

solution. Let the
concrete dry, and
then drop weights
on the concrete
until it breaks.
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Table 3-6 Project That Displays Screen Information
in Several Languages
Question Hypothesis Procedure Data Collected

Can | create a
system that
displays screen
information in the
user's language?

I can develop a
computer program
that will display
screen information
in English and
Spanish.

Design system,
write pseudocode,
install language
dictionaries, code
programs, test
programs, and
conduct user tests.

Information on
whether users
like the program
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Table 18-2 Height (in Feet) of Bottle Rocket Launches for Each Trial

Amounts of Water Trial1 Trial2 Trial3 Trial4 Trial5 Average

0 ml 211 29.1 29.1 26.4 26.4 26.42
100 ml 48.7 54.5 83.1 60.6 63.6 62.1
200 ml 105 90.1 83.1 113 90.1 96.26
300 ml 97.4 171 105 1171 105 108.32
400 ml 101.1 93.7 83.1 86.6 93.7 91.64
500 ml 93.7 105 86.6 90.1 83.1 91.7
600 ml 105 1214 101.1 113 108.9 109.88
700 ml 1214 105 13 113 108.9 112.26
800 ml 144.8 1214 13 1214 108.9 121.9
900 ml 125.8 103.3 105 125.8 1214 116.26
1,000 ml 1214 1214 1214 125.8 125.8 123.16
1,100 ml 13 105 13 113 101.1 109.02
1,150 ml 171 1171 1214 113 125.8 118.88
1,200 ml 144.8 130.3 125.8 1214 1171 127.88
1,250 ml 125.8 125.8 1303 135 125.8 128.54
1,300 ml 113 97.4 101.1 93.7 1214 105.32
1,400 ml 86.6 108.9 69.9 66.7 101.1 86.64
1,500 ml 45.8 48.7 51.6 45.8 48.7 48.12
1,600 ml 37.3 26.4 66.7 43 18.4 38.36
1,700 ml 21 18.4 237 131 18.4 18.92
1,800 ml 18 10.4 5.2 18 131 8.86
1,900 ml 26 5.2 26 5.2 5.2 4.16
2,000 ml 0 26 0 0 26 1.04

Average 82.6 80.8 79.8 80.5 79.8 80.7
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Table 18-3 Average Lift Versus Angle of Attack

Angle of Attack 0° 5° 10° 15° 20°
Wing A 0.025 0.188 0.225 0.28 0.355
Wing B 0 0.02 0.05 0.1 0.19
Wing C 0 0.0275 0.05 0.0938 0.12
Wing D 0.01875 0.125 0.2 0.295 0.386

Wing E 0 0.0875 0.195 0.24 03
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Table 18-4 Average Drag Versus Angle of Attack

Angle of Attack 0° 5° 10° 15° 20°
Wing A 0 0.005 0.035 0.075 0.13
Wing B 0 0.002 0.01 0.0325 0.07
Wing C 0 0.002 0.01 0.0275 0.04
Wing D 0 0.01 0.035 0.08 0.14
Wing E 0 0.01 0.035 0.06 0.1075
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Table 17-4 Bacteria Remaining after Application of Test
Substances for Each Trial
Trial Purell AloeGuard Alcare Bath& 6.2% Control 62%
Plus  Body  Ethyl Ethyl
Works Alcohol Alcohol
Trial 1 1:1 >1,000 0 >1,000 >1,000 >1,000 >1,000 O
Trial 1 2:1 250 0 250 340 355 360 0
Trial 2 1:1 >1,000 0 >1,000 >1,000 >1,000 >1,000 1
Trial 2 2:1 460 0 240 300 250 380 0
Trial 3 1:1 >1,000 0 >1,000 >1,000 >1,000 >1,000 O
Trial 32:1 400 0 255 370 490 240 0
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Table 17-5 Average Amount of Bacteria Remaining for
Each Concentration

Purell AloeGuard Alcare Bath& 6.2% Control 62%

Plus  Body  Ethyl Ethyl
Works Alcohol Alcohol
11 >1000 0 >1,000 >1,000 >1,000 >1,000 0.33

21 370 0 248 337 365 327 0.00
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Table 17-6 Observed Weekly Development of Mealworms

Pupa Beetles
Week Experimental Control Experimental Control
1 1 0 0 0
2 6 0 0 0
3 27 12 11 0
4 60 51 20 14
5 0 20 50 61
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Table 18-1 Average Temperature Ranges for Each Insulation Type

Time Straw Bale Concrete Drywall/Stud Frame
7a.m. 4-9°C 1-4°C 0-4°C
3p.m. 4-14°C 0-4°C 0-7°C

8 p.m. 4-12°C 1-5°C 0-4°C
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Table 16-4

Number of Whiteflies Counted

Check 1 Check 2 Check 3 Check 4
Water 10 27 23 18
Acetone 7 12 12 15
Corn oil 9 18 20 14
Palmolive 3 4 4 5
WD-40 6 16 15 17
Coffee 8 18 19 15
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Table 16-6 Amount of Chlorine in Different Water Samples

Trial 1 Trial 2 Trial 3
Tap 15 20 15
Faucet-mounted filter 6 6 13
Carafe-style filter 5 .6 9
Refrigerator-mounted filter | | |

Pool water 5 2.6 48
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Table 17-3 Test Results of Conductor at Different Temperatures
(Measured in Ohms of Resistance)

Test 1 Test2 Test 3 Average
Room temperature 2,000,000+ 1,200,000- 1,200,000- 1,988,888
2,000,000+ 2,000,000+
Soaked string 150,000- 380,000- 180,000- 969,666
310,000 2,000,000 1,030,000
Frozen string 1,400,000- 620,000- 620,000- 1,626,111
2,000,000 1,900,000 1,900,000
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apr(Metios fmo this plmst bepraed BY THE TEACHER prio tamking the algss.)

14 LOCATION WH ERE EXPERIMENTAL PRO CEDURES WILL TAKE PECE

15. ROJECT TITLE

16.ABSTRACT (200-250 WRDS DESCRIBING PROBLEM, METH ODSAND SIGNIFICANT FINDINGS)—ADD W HEN PROJECT IS COPLETED






Images/uparrow.jpg





Images/554603 fg1205.jpg
Results

MY PROJECTTITLE

Conclusions

FORTHISYEAR Problem
1 Procedures Question
2.
3.
4.
5.
s' Hypothesis






Images/WileycopyrightLogo.jpg





Images/554603 fg1206.jpg
Materials
*

*

*

*

Procedures
1.

TITLE OF YOUR PROJECT

Hypothesis
| believe that | will prove my
hypothesis.

Results

Conclusions
My results were
inconclusive
because ...

DDDl

Recommendations
| could follow
these steps to get
more conclusive
results






Images/554603 fg1203.jpg
MATERIALS
1

2

3.

4.

5

6

PROCEDURES

~ o o e N -

TITLE OF YOUR PROJECT

HYPOTHESIS

| believe that | will prove my
hypothesis.

RESULTS

Conclusion

My results proved
my hypothesis.

\ PHOTOGRAPHS \

HaERE
HpERE






Images/554603 fg1204.jpg
Variable on Subjects

The Effects of DuringThisYear
Problem RESULTS Materials

F

F

F
Hypothesis Procedures

Conclusions

| proved my hypothesis because...

A S






Images/554603 fg1011.jpg
Type Selected
One 75
Two 67
Three 34
Four 36
Five 54
Student Choices
Five (54)

One (75)

Four (36)

Three (34)

Two (67)





Images/554603 fg1009.jpg
Size ininches

Drainage versus Plant Growth

09—+ ] B
Y
[
08+ P 4
;o0 I\
0.7 + — /) ' e \
\ Il \\ // ’ \
06+ / \ g Py
II ,/ / . \
05—+ \III — ) /70\ | ‘\\ X Py o
041 — |e| /N 3
4 \
CR \|
0.3 1 K . 1— | \
0.2 - ¥ \.
1)
/
0.1 ¢ ’—‘
0.0 f } t } f } f } }
10/4 10/11 1018 10/25 11/1  11/8 11/15 11/22 11/29
- -e—- Control Group

I GroupA

—e— Group B





Images/554603 fg1010.jpg
Size ininches

10/4

Drainage versus Plant Growth

10/11

10/18  10/25 1mn 11/8  11/15  11/22
1 GroupA []Group B | Control Group

11/29






Images/554603 fg1003.jpg
Drainage versus Plant Growth

11/29
11/15
10/18
10/4

[ [ [






Images/554603 fg1004.jpg
Drainage versus Plant Growth

0.9

0.8

0.7

0.6

05

0.4 —

10/4 10/11 10/18 10/25 11/1  11/8 11/15 11/22 11/29





Images/554603 fg1001.jpg
Plant Plant Plant Plant Plant Average
1 2 3 4 5
Oct4 0 1 3 0 1 A
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Procedures

. Gather number of 6.0+ earthquakes and 7.5+ earthquakes from 1940-2000.

. Gather statistics on solar cycles for 1940-2000.

. Graph data comparing earthquake and solar activity data.
. Apply correlation coefficient statistical test to see if a correlation exists.
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Procedures

. Create pseudocode to describe the logic for a program to translate commands from

Spanish to English.

2. Create menus in Spanish and English so that user can select his or her language.

. Code computer program in C++ that will allow the user to program in his or her
language.
. Testthe program to make sure that program will work in both languages.

5. Time how fast the program runs in each language.
6. Have five students use the program to make sure that it is user-friendly.
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Procedures

. Build model bridges according to attached diagram and instructions.
. For each bridge:
a) Pour water on bridge, catching water in a container until bridge breaks.

b) Weigh and record amount of water in container.
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Building a Testing Rack

1. Measure amount of 2 X 4 plank required to build a rack to hold 10 plastic trays (height

and width).

2. Cut board and nail together.

3. Punch small holes into bottom of 10 juice cans and secure each can to top of rack so
that water can drip into each tray.
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Materials

120 styrofoam cups

240 Cherry Belle radish seeds

1 cup measuring cup

Nail set to punch drainage holes in cups

Potting soil

1-foot ruler
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Building Model Bridges

1. Measure and cut balsa wood for roadbed span of 10” for each bridge.

2. Cut wood for beam bridge supports and glue to one roadbed.
3. Measure and cut paneling for arch bridge support and glue to second roadbed.
4. Measure and cut trusses from balsa wood and supports from paneling and glue to

third roadbed.
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Materials

3 100 copies of Pet Preference Survey

3 100 student subjects to complete survey
B Computerized spreadsheet program to enter responses and tabulate results
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Procedures

. Punch two holes in the bottom of 20 styrofoam cups and label Group A.
. Punch four holes in the bottom of 20 styrofoam cups and label Group B.

. Leave 20 styrofoam cups with no holes in bottom and label Group C.

. Plant two radish seeds in each cup.

. Each Tuesday and Thursday:

a) Measure and record height of each plant.
b) Water each plant with '/s cup water.
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Materials

3 One Pentium 4 computer
B C++ processor
3 English/Spanish translation program

3 Timing device

B Ten bilingual eighth grade students
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Materials

B
B
B
B
B
B
B
B

Balsa wood
Modeling glue
Ruler

Xacto knife
Wood paneling
Saw

BBs

Balance scale
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Table 18-13 Average Additional Strength of Each Binder

Straw Pine Chicken Metal Fiberglass Plastic Asphalt Portland
Shavings Wire Sheets Strips  Emulsion Cement

10% 1.5% 19% 19% 17% 21% 6% 13%
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Table 18-14  Average Volts and Milliamps for Each Solar Panel

Control Group Test Group
Volts Milliamps Volts Milliamps
Test 1 16.14286 5.85714 15.42857 5.15714
Test 2 17.00000 18.80000 16.85714 13.38571

Test 3 17.14286 31.84286 17.42857 20.51429
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Table 18-8 Absorption Levels of Five Substances at 6.6° C

Absorbent Weight 0il Absorption Water Absorption
(in grams) (in milliliters)

Sea Sweep 10 25 0

Enviro-Bond 403 12 35 0

Spill Magic 8 0 19

Sawdust 6 10 6

Peat Moss 8 20 10
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Table 18-9 Levels of Substances in Water Tested

Lake Murray Lake Jennings Bottled Water

Average pH 8.0917 8.025 7
Average nitrate 6.1601 6.6733 0
Average turbidity 475 5.25 0
Total dissolved solids 348.68 2915 65
Average phosphate 0.39 0.26 0
Dissolved oxygen 7 5.52 6
Biochemical oxygen demand 242 2.38 0
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Table 18-11 Amount of Bacteria Killed (in Millimeters) by
Brand-Name Cleanser

Experiment number E.coli B.subtilis B.cereus Cercererisiae Mutans
1 10 6 7 2 7
2 7 8 9 3 9
3 8 4 5 7 11
Total 25 18 21 12 27

Average 8.3 6 7 4 9
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Table 18-12 Amount of Bacteria Killed (in Millimeters) by Generic

Cleanser

Experiment Number E. coli

B. subtilis B. cereus Cercererisiae Mutans

1 13 25 29 39 24
2 1" 22 28 35 31
3 15 29 33 42 33
Total 39 76 90 116 88
Average 13 25.3 30 38.6 29.3
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Table 18-5 NO, Levels from Six Samples, January 18-21

Sample % Transmittance Absorbance  Concentration Concentration
(mol/L) (pph)

1 90.5 0.043 -0.0098 *

2 88.2 0.055 0.00 *
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3 87.1 0.060 0.0030 6.4
4 89.0 0.051 -0.0038 *

5 85.0 0.071 0.011 23

6 86.2 0.064 0.0061 13

Average  87.7 0.057 0.0011 71
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November

Sunday Monday Tuesday |Wednesday| Thursday Friday Saturday
1 2
Prepare 15 cups
for planting
. 4 5 6 7 8 9
Plant radish
seed in each Water plants Water plants Water plants
cup and divide
into 3 groups
10 n 12 13 14 15 16
Measure and
record size of Water plants Water plants Water plants
each seedling
17 18 19 20 21 22 23
Measure and
record size of Water plants Water plants Water plants
each seedling
24 25 26 2] 28 29 30

Measure and
record size of
each seedling

Water plants

Water plants

Water plants
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Table 18-6 NO, Levels from Six Samples, January 21-24
Sample % Transmittance Absorbance Concentration
(mol/L) Concentration (ppb)

1 88.9 0.051 -0.0038 *

2 87.9 0.056 0.00 *

3 89.0 0.051 -0.0038 *

4 88.9 0.051 -0.0038 *

5 89.0 0.051 -0.0038 *

6 89.0 0.051 -0.0038 *
Average 88.8 0.053 -0.0025 *
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Week ending: Nov.2 Week ending: Nov 9 Week ending: Nov 16 | Week ending: Nov23 | Week ending: Nov 30

Task Status) M | T (W |Th| F{M| T|W|Th| F{M| T(W|Th| F{M| T|W|Th| F{M| T|W|Th| F
Find five books with Due
information on pollution
and take notes Done
Interview Dr. Munoz Due fr—
Done fr—
Order pamphlets from Due  [m—
Done /=
Enter facts into Due
computer
Done
Organize facts and Due
create outline
Done
Write first draft of Due
paper
Done

Final version of paper Due
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Table 18-7 Absorption Levels of Five Substances at 21°C
Absorbent Weight 0il Absorption Water Absorption
(in grams) (in milliliters)

Sea Sweep 10 10 0
Enviro-Bond 403 12 25 0
Spill Magic 8 10 25
Sawdust 5 10 25
Peat Moss 7 18 6
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Things To Do - Materials

Collect 10 one Ib. soil samples

Buy 10 plastic storage trays

Punch 4 holes in each plastic storage tray

X
X
X
X

Collect 10 orange juice cans

X | Punch one hole in each can to create drip device

| Buy wood and nails to build storage rack

\:I Build storage rack to hold plastic trays and drip cans
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Table 3-3 Project That Compares Earthquakes and Solar Activity

Question Hypothesis Procedure Data Collected
Are there more When there is Collect50 years' Correlation
earthquakes when  more solar activity, = worth of data on coefficient (a
there’s more solar  there will be more solar activity and statistical test
activity? high-magnitude earthquake that measures
earthquakes. magnitude. how current
trends follow
actual past

values)
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Collecting Materials

Month: October

Tasks Due Notes Done?
1 | Collect 10 one Ib. soil samples 10/15 | Collected on vacation going
cross-country last summer
2 | Buy 10 plastic storage trays 10/15 | Got on sale at swap meet
3 | Punch4 holesin each plastic 10/20
storage tray
4 | Collect 10 orange juice cans 10/23
5 | Punch one hole in each can 10/23
to create drip device
6 | Buy wood and nails to build 10/30 | | needto measure how much
storage rack wood I'll need.
7 | Build storage rack to hold 10/30 | Dad said he'll help me on

plastic trays and drip cans

Saturday.
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Table 3-4 Project That Creates a Remote Control
Fireplace Damper

Question Hypothesis Procedure Data Collected

If | forget to open I can build a | will use an What happened

the fireplace fireplace damper  automatic garage during each of

damper before | that can be door opener and the 50 tests of

build a fire, can |
open itwith a
remote control?

operated by
remote control.

adaptittoa
fireplace damper.

I will install it in my
fireplace and
conduct at least 50
tests to make sure
that it works.

the remote
control device
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Table 3-1  Project That Involves an Experiment with Plants

Question Hypothesis Procedure Data Collected
How much Plants with the Grow plants with Size of plantsin
drainage is best most drainage will  no drainage, two each group

for plant growth?  grow the best. drainage holes, and

four drainage holes.
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Table 3-2 Project That Tests Students’ Memory after
Doing Aerobic Exercise
Question Hypothesis Procedure Data Collected
Is memory better ~ Students’ memory Give memory tests Scoreson
or worse after will improve after to two groups of memory tests

doing exercise?

doing aerobic
exercise.

students, one group
who has done no
exercise and one
who has done
aerobhics.
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Model | Test1 Test2 Test3 Notes & Observations
Beam | 3414 grams 5650 grams 1100 grams
Arch 2300 grams 3675 grams 1330 grams
Truss 3450 grams 3231 grams 1150 grams
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Year 6.0 Quakes 1.5 Quakes Solar Activity *
1942 160 5 2
1943 175 3
1944 135 5 4
1945 93 5 5
1946 97 1 2
1947 105 4 6
1948 96 8 4
1949 124 5 1
1950 132 8 4
1951 64 5 3

*1=low, 7=high
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Date | Plant Height (inches) | Notes
10/3 Al 0.25
A2 0.33
A3 0.50
A4 0.00 Plant died
A5 0.45
A6 0.25
B1 0.60
B2 0.33
B3 0.25
B4 0.00 Plant died
B5 0.00 Plant died
B6 0.25
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Date

Activity

Observations

Notes

11/3 | Finished pseudo
code
11/10 | Finished coding
11/15 | Clean program Had to resolve problems
compile using alternate dictionaries
12/10 | Finished testing Program can do translation
in either direction
12/18 | J.B. tested program | Worked but too slow Modified code to run faster
for usability
12/27 | S.P.tested program | Liked program
for usability
171 A.C. tested program | Liked program
for usability
1/14 | M.L. tested program | Liked program

for usability
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The 5th Wave By Rich Tennant

[ELLIOT MISTAKES HIS SONS
SCIENCE PrOSECT NorEBOOK
| TOR A DESSERT RECIPE

" Genevally speaking, should a m;pbewg
Clafoutis vesemble an erupting volcano?”
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The 5th Wave By Rich Tennant
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The 5th' Wave By Rich Tennant

Thats it, take a
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and then sing
“Stormy Weather!
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The 5th Wave By Rich Tennant
CROHTENNANT

“Ws little Alan Mendle fyom next doov:
He wants to know if Wendys flame
vetardant science project ie finiched et
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The 5th Wave By Rich Tennant
CRIGTENNANT

“Tt's mce\q dove, bub a bit too mnch like the
‘Cat-in-a-Bottle' they did last yean”
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Choose a science project topic

-

Find sources of information

-

Do research in libraries, on the Internet, and so on

-

Organize information

-

Write research paper

-

Make project schedule

-

Find materials and make list

U

Design and list procedures

-

Execute project steps and record findings

-

Compile and chart results

-

Formulate conclusions

-

Assemble project notebook

-

Create project display

U
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Table 18-16 Average Results of Solitary Test Sessions

Group Color Average Rate H/L Rating Average Rate
of Response
High Brown 4,00 H1
Green 3.67 H2
Pink 3.33 H3
3.67
Low Yellow 2.67 L1
Blue 2.33 L2
Orange 1.67 L3

222
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Table 18-17

Results for Paired Test Sessions

Pairs Number of Presses
2/4 2/5 2/6 Average
1 H1 Dominant 12 14 15 13.7
L1 Dependent 7 5 5 5.7
2 H2 Dominant 2 1 10 11
L2 Dependent 3 2 2 2.3
3 H3 Dominant 9 13 * 15
L3 Dependent 2 3 * 25
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Table 18-15 Number of Completions and Average Speed for

Each Slope
Large Marble Small Marble
Completions Average Speed  Completions Average Speed
(in Seconds) (in Seconds)
Slope A 48 (40) 0.88 50 (50) 0.75
Slope B 44 (34) 0.99 50 (50) 0.88

Slope C 0(0) 1.10 50 (0) 1.09
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The 5th Wave By Rich Tennant

ORICHTENNANT

“You can take that old jav for your science
project, I'm sure I have some baking soda
you can borrow, and let's see, wheres that
old particle accelerator of wmine.. heve it

is, in the pantry.”
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