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Dear Students and Families,

Welcome to the FKES Science Fair! We have prepared an updated handbook to help students and parents learn the steps in a successful Science Fair project.   We hope this booklet gives you the information you need to guide you during your project.  

Science Fair projects can be a very valuable learning experience.  They:

· Allow students to explore a subject of their choosing in depth

· Teach students the scientific process of learning about the world 

· Integrate reading, writing, and math concepts

In addition, students at Forest Knolls have the opportunity to discuss their projects with real scientists.

Everyone is encouraged to participate.  The event is sponsored by the PTA and is not part of the school curriculum. Teachers are not required to help students with their projects and student participation in the fair does not count towards their grades.  The fair is scheduled for Friday, April 13, 2012 at FKES and will be a public event with a science show, hands-on activities and judging of the projects by real scientists. All students will receive a certificate in recognition of their efforts.
Science Fair can also be an overwhelming experience for families and students.  When doing a project, keep the following suggestions in mind:

KEEP IT SIMPLE
Some of the best projects are very simple ideas.  Make sure the topic is something your child will be able to understand and explain to someone else.

DO IT IN STEPS
Help your child break down the project into smaller steps and set up a time line for completing each step (e.g. Week 1 - Pick a general topic, Week 2 - Do some background reading, Week 3 - Write your hypothesis and design your project, etc.)

MAKE IT FUN
Don’t worry about making the project “perfect.”  The important thing is that your child learns something new.  

Read through the handbook with your child and help him or her understand it.  Please feel free to contact the Science Fair Coordinator with questions, comments or concerns as you work on your projects.  We are here to help make Science Fair a valuable experience for ALL families!

Sincerely,

John Lill
Science Fair Coordinator

lillj@gwu.edu
Copyright © 1999 by Chris Feely and Julie Waxenberg 

Modified by Tim Schedl, Carol Kelly, and Tom Heineman, 2002

Modified by Bob Marquis 2004,2005, 2006

Modified by John Lill, 2010,2011
Guidelines, Rules and Checklist for

Science Fair Projects
WHAT IS A SCIENCE FAIR PROJECT?

A Science Fair project is something you do to answer a question you have.  For example, you may have noticed that the leaves and stems of plants usually grow upward.  You may even have noticed that if a stem gets knocked over by the wind and is lying on the ground, new parts of the stem will grow upward, making a bend in the stem.  Why does the stem always grow upward?  Does it grow toward the light or does it grow away from the earth's gravity?  What you do to find the answer to your question, and how you tell about it, is your science fair project.  Science Fair projects can be simple or complicated.  If this is your first project, keep it simple.  Your parent or another adult can help you plan a good project that you can do.  We strongly encourage children to pick projects that involved the taking of data (e.g., counts, measurements, weights, scores etc.).  These types of data are ideal for presenting in graphs and tables and allow the students to quantify their observations and potentially analyze them statistically.  
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Kinds of projects 

There are several kinds of projects.  Ask yourself, “What will I be doing in this project?”  Your answer will tell you what kind of project you are doing.

1.
When you create two or more conditions and watch what happens in each condition, you have an experiment.  You could do an experiment to answer the question, “What is the effect of soil temperature on the sprouting of tomato seeds?”  This is by far the most common type of project done in the FKES Science Fair.  
2.
A model is a copy of something you build to show how it works.  You could make a model to answer the question, “How do hot air balloons fly?” You can make a model into an experiment by creating two conditions that are alike except for one important part and then comparing how they work.

3.
When you ask a question that can be answered by watching something in the world around you, you are doing an observation project.  You could do an observation project by asking the question, “Are tropical fish territorial?”  Then you design a scheme for collecting data to support/reject your hypothesis.
4.
An invention is a new thing you have created.  An invention project creates  something to solve a problem or need.  
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WHAT TO DO

1.   Decide on a Topic

One of the most important parts of your project is deciding what your topic will be. This can also be one of the hardest parts, because you will want to choose something you can do in the time you have and with materials that you can get easily.  Think about topics you are interested in: plants, animals, foods, people.  Read a book about the topic or look in a Science Encyclopedia to find out more about it.  When you know something about the topic, think of something you don't know and would like to find out about.  For example, you may wonder, "Why do guinea pigs eat the foods they eat and which one is their favorite?"  Read about guinea pigs to find out why they eat the kinds of food they eat and not some other kinds of foods and then do an experiment to find out which food is your guinea pig's favorite.  You could also try to prove or disprove something you’ve been told, like “Batteries last longer when stored in the refrigerator.”

Begin recording your ideas in your science fair log book from the beginning of brainstorming all the way through completion of the project.


2.  Begin Your Log Book  

The log book tells what you did and when.  Each time you work on your project in any way, write the date in your log book and what you did.  You should also write what you learned from reading about your idea or from doing some part of your project.  The log book tells a story of how your project was done.  It is a very important part of your science fair exhibit.  When you write about someone who helped you, do not write names.  Use “Teacher,” “Mom,” etc.

LOG:  "Dec 1: I went to the school library and checked out three books about plants." 

3.  Read Background Information from at least Three Sources, and Write in your Log Book about What You Read.

Each book you read is one source.  If you read about your topic in two Science Encyclopedias, that is two sources.  You can go to the school library and the Public Library.  Ask the librarian to help you find books and other information about your topic.  You can talk to people who know about it.  You may find information on the Internet.  Keep notes in your Log Book, and write down the names of the books you read and who wrote them.  Find out and write down:


Who studied it (history)


why they studied it (importance),


how they have studied it (methods), and 


what they found out (facts and definitions).

4.  Ask a Question

Your question is the reason for your project.  Try to form your question so that you can answer it with a science project.

 QUESTION:
“Does soil temperature make a difference in the number of tomato seeds that sprout?”

5. Name the Variables

A variable is something that can change or take on different values.  It is something that can be counted or measured. For example, height, weight and temperature are all variables.  There are two different types of variables:


1.
The independent variable (IV) is the part you are interested in.  It is the part you change, like the soil temperature, or the section of the aquarium you are watching.

2. The dependent variable (DV) changes (or varies) in reaction to the independent variable.  What happens to the dependent variable tells us about the action or effect of the independent variable.  The dependent variable gives us the data that we collect or record. 

INDEPENDENT VARIABLE (IV): Soil temperature

DEPENDENT VARIABLE (DV): Number of seeds that sprout


NOTE:  If your student is working on an invention, they may not have independent and dependent variables unless you are collecting data on how well the invention works compared with existing methods/models that you are seeking to improve.
6.  Write a Hypothesis

Make a guess about what the answer to your question will be.  Think about what you read in books or found out about your topic in other ways.  Your guess is called a hypothesis and it says what you think will happen.  In an experiment, the hypothesis tells how the independent variable will cause something to happen to the dependent variable.  One effective form of a hypothesis statement is an “IF . . . , THEN . . . ” statement.  The IF part tells what you think the answer is.  The THEN part tells what would happen if you are right. 

HYPOTHESIS:
“If temperature affects the germination of tomato seeds, then more tomato seeds will sprout in warm soil than in cool soil."  

Note:  Be careful using the word “better” in your hypothesis, because better is very subjective.  Better in what way?  Taller?  Stronger?  More absorbent?  

Sample hypotheses for the other types of projects:

1) model - “A hot air balloon will fly higher in a cool room than in a warm room.”

2) observation - “If tropical fish are territorial, then I will observe different fish in different areas of the aquarium.”

7.
Figure Out Exactly What You Will Do (Procedure)

Write and draw exactly how you will do your project from beginning to end.  Include all materials, measurements and steps you will take.


Decide what your constants will be.  Because you are interested in what the independent variable does to the dependent variable, the independent variable is the only thing in the experiment that should vary or change.  Everything else should stay the same, or constant. Ask a parent or the coordinator to help you decide what your constants are and how to make them the same.  Be sure to describe your constants in your log.

CONSTANTS:


· Type of soil

· Amount of light

· Wetness of soil*

All constants should all be the same for both trays. 

*You will need different amounts of water to keep the wetness of the soil the same for each tray, because the soil in the warm tray will dry more easily.
Figure out what you are counting or measuring and how you will do it.  What you count or measure is your raw data.  Use metric measurements (centimeters, liters, grams, oC, etc.)   Make tables in your log book to record the data.

                                                        DATA TABLE

	Days after planting seeds

 
	     WARM SOIL (Tray “A”)
	      COOL SOIL (Tray “B”)

	
	Temperature (oC)
	#sprouts
	Temperature (oC)
	  #sprouts

	  Day 1
	
	
	
	

	  Day 2
	
	
	
	

	  Day 3
	
	
	
	

	      .
	
	
	
	

	      .
	
	
	
	

	      .
	
	
	
	

	  Day 21
	
	
	
	


(Leave a line for each day and write down the temperature and the total number of sprouts you count in the warm soil and in the cool soil.)
Gather the materials you need.  You may need to borrow or buy some equipment.  Some things you might already have around the house.  Get everything set up and ready to do your project.

Other Parts You May Have

1.  Some projects will also have a control condition, where there is zero amount of the independent variable for comparison.  For example, if you are studying the effect of fertilizers on plants, the plant to which you add NO fertilizer is the control condition.

2.  Some projects will have trials.  Trials are where you do the same thing several times (at least three) to see if the same thing happens each time. 

Talk to a parent or the coordinator to help you decide if you need a control condition and if you will do trials.             

8.  Do your Project and Record the Data
Do your project the way you planned, write the data in the tables you made for recording data, and write notes in your log book.  Write down things that you have observed that you think are interesting.  Take photographs or make drawings to show what happens. 
9.  Present the Results
Put the data you have recorded into a graph or chart that clearly shows what happened.  Also, put other important data, like daily soil temperatures, in a graph that is easily understandable.
Use a line graph if the independent variable is

a number and a bar graph if it is a name.

For all graphs and Tables, provide a Title and label your axes (including the units of measurement if you are plotting data). Use different symbols or colored lines/bars to display your experimental treatments (i.e., control vs. experimental conditions).

10.  Write Your Conclusions.

A.
Think about what happened and whether or not it was what you expected.  Make a decision that says: 


1.
“What I found agrees with my hypothesis,” 


2.
“What I found does not agree with my hypothesis,” or 

CONCLUSION:  "My results agreed with my hypothesis because more seeds sprouted in the warm soil." 

 OR

CONCLUSION:  "My results did not agree with my hypothesis, because the same number of seeds sprouted in both trays."


3.
“It is not clear if what I found agrees with my hypothesis.”  

B.
Explain why your results did or did not agree with your hypothesis. If your results did not agree with your hypothesis, why do you think they didn't?  Was there little difference in the temperature of the two trays of soil (and not much difference in the number of sprouted seeds)?  If your results did agree with your hypothesis, are there any other reasons, besides your independent variable, why they might have?  Did you notice after the seeds had sprouted that the warm tray got more sunlight than the cool tray?  Did you let the cool tray dry out too much and the seeds couldn't sprout?  Even though you are glad your findings agreed with your hypothesis, you want to be sure it was soil temperature (or whatever your independent variable was) that caused a difference and not something else.  

C.
Write about how your findings "fit in" with the background information you read.  How would you do the project differently if you did it again?  What questions did it raise that you could use for further study?

11.  Display your Project

Your display should be neat and easy to read.  It should tell the story of your 

research project, including hypothesis; how you sought the information and answers; how you performed your research; the discoveries you made; and any new questions you may have.  Use correct spelling and grammar.  Use photographs or drawings to show how you did your project.  Leave open or blank areas between sections of information.  
Display Board 
Your Project (display board) should be divided into these sections (but may vary depending on project)
[TITLE]

[AUTHOR(S)]

Provide your name, grade, and classroom

[INTRODUCTION]

Provide some background information about your research topic, including some of what is known about within your chosen area of research, and why you were interested in this topic.

[DEFINITIONS]

Define terms or abbreviations used in your project
[HYPOTHESIS]

This is an "educated guess" or a possible answer to your question.
[MATERIALS AND METHODS]

List of the things you used to do your experiment. Describe step-by-step what you did to test your hypothesis.  You should aim to do multiple repetitions (or ‘trials’) to confirm that your results are valid.  
[RESULTS]

Show and describe your results (what happened when you tested your hypothesis). Graphs, charts, tables, photographs, or other visual aids may be used to present the results.
[CONCLUSIONS]

What did you learn?  Was your hypothesis correct?  How do interpret your the results? You may also include a brief outline of future experiments you would like to conduct to further test your hypothesis
[SOURCES]

Credit the books, encyclopedias, articles, and web sites that you used
Display your log book.  

REMEMBER: Your display is the only way the evaluators know about your project, so be sure it looks neat and is organized and tells what you did and what you found out.

Display boards may be purchased or built.  Trifold boards can be purchased at stores like Staples and Michael’s. 
Here is one suggested layout for your display.  Your display may be different, depending on your project.  
                                             

Additional Considerations
Keep a “lab notebook” or “journal”:
Record what you do every step of the way:  topic ideas, hypotheses, resources, experiment results, and conclusions.  Keep track of all your ideas even if you don't end up using them.  Include it with your display!!!

Your Project should...
be easy to read from ~5 feet away

have pictures or drawings or diagrams

have charts or graphs or other means of displaying data

include your journal

Be prepared to answer questions from judges and classmates, such as:
how did you chose your research question?

what did you think would happen?

what actually happened?

did anything unexpected happen?

was your hypothesis was correct?

how did you set up your experiment?

what new scientific information did you learn?

what new questions do you now have?
How Adults Can Help
There are three ways that an adult can help a young scientist.  Students need a mentor, a coach and a gopher. 

A mentor is a good listener and can ask questions that will guide the student in the right direction.  Be patient.  Encourage the child to make the decisions.  You might ask “Do you think you need to . . . ?” rather than “You should. . . ” Allow your child ownership.  Focus on the learning process, not necessarily the product.

A coach teaches skills and provides encouragement as needed.  The child may need to learn how to do a computer search at the library, how to measure mass, set up a data table, use the yellow pages, glue pages on a display board, etc.  Like a coach of a sports team, the child is the performer, but you are the behind-the-scene teacher and the cheering section.

A gopher can "go for" or help the child get the supplies needed for the project.  These may include test tubes, metric measuring devices, display materials, construction paper, glue sticks, etc.  You may have to drive your child to the library, Science Museum, businesses, etc.  

Two key questions to ask yourself if you helped too much:


1.
Are you, the parent, starting to feel like the project is more yours than the child’s?  If so, you’ve gone too far.  It’s time to back up.  Let the child accept more responsibility.


2.
Could the child present the project to a panel of supportive evaluators, tell about it and answer questions?  If not, perhaps the child hasn’t been involved enough, or the project is over his head.  Rethink the project and try to find some part of it your child understands.  Let your child submit what he or she really knows and understands.  It is very important for your child to understand what he or she is claiming as his or her own effort.

Evaluations/Judging Criteria
· The quality of your work outweighs quantity.

· A ‘simpler’ project that you understand is ‘better’ than a more sophisticated project that the student does not really understand or can’t explain clearly.

· An individual project of equal quality to that of a team project may be ranked higher.

· It's okay if the research results disprove the hypothesis of the experiment!  

     Negative results are just as important.  
Higher marks result from:
· ability to clearly portray and explain the project and its results

· correctly interpreting data

· unique breakthroughs

· discovering something not typically available to the student

· experiments applicable to the ‘real world’

Lower marks result from:
· ignoring readily available information

· not understanding your own research project

· presenting results that were not derived from your own experimentation (unless for comparative purposes)
Every student who participates will be evaluated by at least 2 judges who will both interview the student at their poster and examine the poster presentation separately.  Every student who participates will be given an award recognizing all of the hard work and effort that was put into the project.  In addition, we typically give three superlative-type awards for 1) most creative project;  2)  best oral presentation; and 3) best poster presentation.  
Restrictions:
· Do not harm people or animals 

· No live animals can be brought to the fair

· Do not use any dangerous chemicals (including caustic &/or flammable), bottled gas, explosives, or open flames 

· Projects may not require electricity, unless you can provide own power source (ie batteries)

Note:  You must provide all materials needed (except display tables)
SCIENCE FAIR IDEAS

1.
Have you ever noticed that some pennies are bright and shiny and some are dark and grimy?  Or that things made of silver, like some knives and forks or candlesticks, go from being a shiny silver color to a dull, dark gray color?  What is it about pennies and silver things that makes them change colors?  How do they get bright and shiny again?  Can you "polish" or clean pennies and silver with the same substances?  Read about silver and about the metal in pennies (copper).  Then ask a question you can answer by doing an experiment.

2.
How do airplanes fly?  How important is the length or shape of the body, wings or tail in making airplanes fly?  Read about airplanes.  Then ask a question that you can answer by doing an experiment with paper airplanes or model airplanes.

3.
What do the terms "water-resistant,” "water proof" and "absorbent" mean?  How does cloth absorb or repel water?  Read about this topic, then plan an experiment to test the repellent or absorbent qualities of different types of cloth.

4.
Have you ever noticed that a softball rolls very fast on a hard, smooth surface and rolls more slowly through grass, which is softer and not smooth?  How do surfaces slow the force of the rolling ball?  Ask a parent, teacher or the librarian to help you find information about balls rolling on surfaces.  Then, ask a question that you can answer with an experiment.

5.
Have you ever noticed that your heart beats very fast after you have been running or have walked up several flights of stairs?  Why does your heart beat faster?  Read about what happens when you move quickly or exercise.  Then, plan an experiment where you do two or more types of exercise and measure your heart rate, or pulse, after each one.

6.
Have you ever noticed that some hot drinks get cold quickly but others stay hot for a long time?  Read about heat retention and different liquids, then plan an experiment to compare how well two or more liquids hold heat.

7.
Does wearing a black or dark blue jacket in the sun warm you faster than wearing a white or light colored jacket?  Do you think clear water would absorb heat differently from dark water?  What does color have to do with absorbing heat from a light?  Read about color, then plan an experiment to compare heat absorption by two or more colors.

8.
Have you ever been to the ocean and discovered it's easier to float in salt water than fresh water?  Do some things float in salt water but not fresh water?  Read about what makes objects float and the differences in salt water and fresh water, then plan an experiment to compare salt water and fresh water.

9.
Have you noticed that some kinds of sweatshirts, jackets or sweaters keep you warmer than others?  How do different types of cloth keep you warm and why are some better than others?  Read about the heat-holding, or insulating, properties of different cloths, including synthetic fabrics, and plan an experiment to compare the insulating abilities of two or more kinds of cloth.

More Science Fair Ideas
· Do girls see an optical illusion differently than boys?

· Does elevated heart rate affect steady hand-eye coordination?

· Does TV affect pulse rate?

· Do all people have the same taste?

· Does the time of day affect the accuracy of typing?

· How is 2-year-old talk different from ours?

· Do children or adults learn faster?

· How are teeth affected by fluorides and acids?

· Which foods do ants prefer?

· Does the size of fruit affect the number of seeds it has?

· Do bigger seeds produce bigger plants?

· How does watering plants with different waste waters affect their growth?

· Do garden beans grow best in lime, peat or common soil?

· What is the percentage of water in various fruits and vegetables?

· Do oranges cause bananas to ripen more quickly?

· Which plants and vegetables make the best dye?

· How does gibberellic acid affect plant growth?

· How does rotation affect plant growth?

· Does music affect plant growth?

· Does the color of light affect plant growth?

· Does it matter in which direction seeds are planted?

· Does it matter in which direction bulbs are planted?

· What liquids will speed up a marble through the tube?

· What effect does the height from which a ball is dropped have on the height of its 

· bounce?

· Does temperature affect bouncing balls?

· Does a cork travel faster vertically or horizontally when launched from a bottle?

· Does the weight of a pendulum affect the number of swings a pendulum makes

· before it comes to rest?

· Which type of solution will decompose oak leaves fastest?

· What kind of paper decomposes fastest when buried in dirt?

· What soils are best to build a house on?

· What kind of soil is best for water retention?

· How does particle size affect settling rates?

· What is in our drinking water?

· Are all shadows the same color?

· Do different colors of light make different colored shadows?

· Does the size of the hole in a pin-hole camera affect the image?

· Does air temperature affect how fast sound waves travel?

· What type of line carries sound waves best?

· Does sound travel best through solids, liquids or gases?

· Does weight affect how fast an object falls to the ground?

· Does temperature affect the shape of snowflakes?

· Does a strand of curly hair or straight hair measure air moisture better?

· Does the amount of voltage affect the strength of an electromagnet?

· Does the material of the core of an electromagnet make a difference?

· Does the size of a magnet affect its strength?

· Does the size or material of wire make a difference in an electric circuit?

· How will salt or sugar affect the boiling point of water?

· How will salt or sugar affect the freezing point of water?

· Does the viscosity of a liquid affect its boiling point?

· Do all liquids weigh the same?

· Does fat content affect melting time of dairy products?

· Does the amount of salt in water affect the floatation of an object?

· Sink or float - How does density and shape affect the floatation of an object?

· Do all frozen liquids thaw at the same speed?

· Does ice melt faster in air or in water?

· What is the best method, other than heat, to melt ice?

· Do soap bubbles last longer on warm or cold days?

· Do different liquids affect the rate at which rock salt dissolves?

· Do salt crystals grow better in light of dark?

· Does temperature affect the growth of crystals?

· Does temperature affect the rate at which gases dissolve in liquids?

· Does the amount of sugar in a solution affect the amount of gas given off by the 

· yeast?

· Which types of liquids cause iron to rust the fastest?

· Do all acids disintegrate limestone in the same time?

· Do all pencil leads erase the same?

· Which type of fabric dries quicker?

· How does surface area affect evaporation rate of water?

· Things weigh less in water - How much and why?

· Does a balloon pop in hot or cold water?

· How do different liquids affect water surface tension?

· Does the color of a birthday candle affect how fast it burns?

· Which candle burns the longest?

· Does the temperature of a candle affect its burning time under a glass jar?

· Which type of cup keeps water coldest longest?

· Which solids conduct heat the best?  Which are the best insulators?

· Which material will hold heat the longest?

· Does weight insulate?

· Do different surfaces affect how far a battery powered car will go in ten seconds?

· Does water freeze in the same amount of time as a liquid containing alcohol?

· How does oxygen affect how fast a candle will burn?

· Will the type of paper affect the distance a paper airplane will travel?

· Does the shape of the wing affect how a paper airplane flies

· Does the shape of a parachute affect its falling rate?

SCIENCE FAIR PROJECT CHECKLIST
Check each one as it is completed.

          
1.
Choose a topic.  Read about the topic.  

          
2.
Keep a log of everything that you do and everything that happens during the project.  Include dates.  This is usually hand written.

          
3.
Read background information from at least three sources.  Write a summary of the information you read that relates to your project.  Write a complete record of each source. 

          
4.
Write a Question. 

          
5.
Name the independent variables (IV) and dependent variables (DV), for an experiment.  

          
6.
Write a Hypothesis.  

          
7.
Plan how you are going to do the project and write each step.  Decide what your constants will be.  Decide how you will record your data, using metric measures, and make tables in your log book to record the data.  Get any materials you need that you don't already have.  

If you are planning to do a human or animal study, (including a survey or an observation) you will need to check with the coordinator before starting the study.

_____ 8.  Do the project.  Record the data.  Write notes in your log book about things

                you observe.  Take photographs or make drawings to mount on the display

                board.  

          
9.
Show your results in a graph or table.  

          
10.
Write your conclusions.  

            11.
Create your display. Make sure you have all of the important information

                   neatly labeled.  

TOPIC: Growing Plants from Seeds.








PROCEDURE:


Materials: two plastic plant trays, large bag of potting soil, 1(2 liter measure, 100 tomato seeds, two soil thermometers.


Pour potting soil into both trays using a 1(2 liter measure and spread evenly, until soil is 1 centimeter from the top of the tray. Keep track of how much soil is put in.


Plant 50 seeds in each tray. Water thoroughly.


Place trays in front of living room window. Place tray “A” over the heat register. Place tray “B” in a cool spot. 


Continue with the exact directions yourself.
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