Chevy Chase Elementary School

 Science Fair
HANDBOOK
[image: image23.wmf]
Tuesday, April 21, 2009
Exhibition for Students     9:00 a.m. – 3:00 p.m.

Exhibition for Parents
      7:00 p.m. – 8:00 p.m.

IMPORTANT DUE DATES
· Thursday, Feb 19th 
Checkpoint #1: 
Testable question and hypothesis due
· Thursday, Feb 26th  
Checkpoint #2:
Materials and Procedures due
· Friday, March 27th  
Checkpoint #3:
Data Table, Graph, and Results due 
· Thursday, April 2nd 
Checkpoint #4:
Conclusion due 
· Tuesday, April 21st  
Science Fair Exhibition:  Display board due
Project Guidelines
1.
Almost any science topic is acceptable for your science project.  However, the investigation must begin with a testable question, which leads to results that can be accurately measured and then displayed in graphic form.  Every project must have a data table, graph display, and written explanation of the results.  Photographs of the steps of the experiments are encouraged.

2.
Models of volcanic eruptions or other such displays are not permitted as the entire project.  The science fair project is not only a report, a model, a demonstration, or a show-and-tell, although these may be a part of the project.  
3.
NO EXPERIMENTS WITH HUMANS OR ANIMALS ARE ALLOWED.  The only living things that may be used in the science fair are plants or certain insects.  No surveys or questionnaire projects are permitted for projects.

4.
Use safety precautions when conducting experiments.  Obtain adult permission and supervision.  Use protective gear including goggles, lab coat, and gloves.

5.
At the Science Fair, do not display anything which could be hazardous including live or preserved animals, fungi (mold), food substances, flames, highly flammable materials, dangerous chemicals, combustible substances, lasers, dry ice, or drugs.

6.
All electrical wiring must be properly insulated.  Nails, tacks, or uninsulated staples must not be used to fasten wiring.  Bare wire or exposed knife switches must be 12 volts or less; switches are required.  Electrical connections should require 110 volts or less.

7.
Students should be prepared to present their work orally using the presentation guidelines.
8.
All items displayed at the Science Fair are entered at the student’s risk.  The school does not assume responsibility for loss or damage to any part of the display.

9.
Your final project will include a display board that summarizes the various parts of your project.  You may also display a model, journal or log book, or any other helpful information.  
10.
Projects will not be judged.  All students will receive a participation ribbon.
11.
Participation:

· 3rd grade – optional projects at home, class projects at school

· 4th grade – optional projects at home, class projects at school

· 4th grade HGC – individual or pair projects at home

· 5th grade ALL – individual or pair projects at home

· 6th grade -  not participating due to Invention Convention

Project Schedule, Checkpoints, and Due Dates
	Week
	What should I be working on?

What is due at each CHECKPOINT?
	Due 

Dates
	Completed (()

	1

Week of Feb 2nd  

	· Understand the elements of a well-designed science investigation.  Understand the guidelines, grading criteria, and project schedule.  Ask questions if you are uncertain about any part of this assignment.


	
	

	2
Week of Feb 9th    
	· Select a topic that is interesting to you.  Look through books, magazines, and internet sites for ideas. Keep bibliographic notes of where you get your ideas for future reference.

· Research information related to your topic so that you can form a hypothesis.  Seek advice from professionals or other adults.

· Formulate your testable question and think about how you will investigate it.  Make a list of materials and the procedures you will follow.


	
	

	3
Week of Feb 16th 

	· CHECKPOINT #1:  Turn in the Testable Question and Prediction/Hypothesis.  Identify dependent and independent variables.
· 3rd and 4th graders (not HGC) completing optional projects at home must submit a permission slip indicating that your parent knows you are participating.


	THURSDAY, Feb 19th 

	

	4
Week of Feb 23rd   

	· CHECKPOINT #2: Turn in the Materials and Procedures.
	THURSDAY, 
Feb 26th    
	

	5
Week of Mar 2nd     

	· Gather materials and begin your experiment.  

· Collect data.  Keep careful, written records of results in a journal.  Record the day and time you make observations.  

· Take photographs or draw diagrams of various stages of your project, if appropriate.


	
	


(turn over ( )

	Week


	What should I be working on?

What is due at each CHECKPOINT?
	Due

Date
	Completed (()

	6
Week of Mar 9th   
	· Continue to conduct your experiment and collect data.  
· Organize your data and results in a table AND in a graph (bar graph, line graph, circle graph, stem & leaf, etc.).

· Analyze your results.  Calculate mean, median, and/or mode, if appropriate. Write results in a written paragraph.

	
	

	7
Week of
Mar 16th 

	· MSA TESTING WEEK
· Continue progress on items listed in Week 6.  
· Form and write a conclusion including all necessary parts.


	 
	

	8
Week of Mar 23rd     

	· MSA TESTING WEEK

· CHECKPOINT #3:  Turn in the Data Table, Graph, and Results.  
· Form and write a conclusion including all necessary parts.

	FRIDAY,

Mar 27th
 
	

	9

Week of Mar 30th      


	· CHECKPOINT #4:  Turn in the Conclusion.
SPRING BREAK:  April 6 - 13 


	THURSDAY,

April 2nd 


	

	10
Week of Apr 13th  
	· Construct your exhibit.  Use a display board to mount information showing each part of your well-designed investigation.  Include headings for each section.  Also include graphs, charts, illustrations, photographs, and models.

· Prepare a brief oral presentation (3 minutes or less).


	
	

	11
Science Fair

Exhibition

 
	· Bring your completed display board to the gym beginning at 8:30 AM.  

· Present your project during the school day and in the evening (7:00 PM -8:00 PM) to students and parents.

	TUESDAY,

April 21st  
	


Possible Project Ideas

Consider exploring a project in one of these areas of science:
Physics
Electricity

Magnetism
Biology
Chemistry
Computers

Botany

Medicine

Psychology

Engineering

Environment

Mathematics

Forensic Science

Astronomy

Earth Science

Food

Microbiology

Electronics

Biochemistry

Genetics

Ecology

RenewableEnergy

Websites with Project Ideas 

Please note:  Not all the projects listed in these websites are considered feasible for an experimental project design.  In addition, some ideas cannot be carried out exactly as they are described.  These ideas are merely starting points to help you construct your own testable question and well-designed investigation.  

For most of these sites, scroll down past the advertisements to see various branches of science.  Then click on a science area that seems interesting to you.  A variety of project ideas will be listed.
· http://www.juliantrubin.com/branchesofsciencefair.html 

· http://www.all-science-fair-projects.com/category0.html
· http://www.ars.usda.gov/is/kids/fair/ideas.htm
· http://www.ars.usda.gov/is/kids/fair/moreideas.htm
· http://www.need.org/energyfair.php
· http://web.stclair.k12.il.us/splashd/descript.htm
· http://www.sciencebuddies.org/science-fair-projects/project_ideas.shtml
· http://www.cdli.ca/sciencefairs/elem.html (see “Experimental” projects at bottom of page)
· http://www.reachoutmichigan.org/funexperiments/quick/alphalist.html
· http://www.ipl.org/youth/projectguide/choosingatopic.html - Lists links to sites with project ideas

Additional resources for how to complete a successful science fair project  

· http://www.selah.k12.wa.us/JHS/Brown/HowToDoAProject.htm
· http://www.sciencefaircenter.com/
· http://www.isd77.k12.mn.us/resources/cf/
A Plant Example.  Do you enjoy growing plants?  What variables may affect the speed at which a plant grows?\

· [image: image24.wmf]Color of light; type of light (fluorescent, incandescent, sun, etc.); number of hours of light

· Amount of soil; composition of soil (sandy, clay, etc.); acidity of soil

· Amount or type of fertilizer

· Amount or type or acidity of water

· Different amounts of road salt in water

· Vitamins in water

BIOLOGY

· How does the temperature affect the water uptake of celery plants?

· Which types of material will grass seed grow in? How does soil chemistry affect plant growth?

· How does temperature affect the growth of mold?

ASTRONOMY

· How does the time of day affect a shadow’s length?

· What is the relationship between the phases of the moon and our weather?

CHEMISTRY

· Which antacid is best at neutralizing stomach acid?

· What liquid causes iron to rust the fastest?

· At what rate do various metals rust?

· Does the temperature of the water affect the speed at which something dissolves?

EARTH SCIENCE

· Does the volume of a stream affect it flow rate?

· What is the best method for slowing down erosion?

· Do both sides of a curved stream erode at an equal rate?

· What influences crystal growth?

ENVIRONMENTAL SCIENCE

· What is the best material for soaking up oil from an oil spill?

· What influences the speed of decomposition?

· Do paper and plastic grocery bags decompose at the same rate?

· What is the best method of composting?

PHYSICS 

· What influences static electricity?

· Is static electricity affected by humidity?

· What foods (ex. potato) conduct electricity?

· What influences the operation of a solar cell?

· What influences the strength of an electromagnet? (number of wire wraps, wire gauge, diameter of nail)

PHYSICS – HEAT

· What insulating material works best at preventing the loss of heat in a jar of hot water?

· Does the temperature of water affect its evaporation rate?

· Do different colors of water absorb heat at different rates?

· What effect does color have on temperature?

· Do different kinds of chocolate (white, milk, dark, semi-sweet, etc.) melt at the same rate?

· Does the size of a container’s opening affect the rate at which the liquid’s temperature decreases?

· Does temperature affect the rate at which paint dries?

PHYSICS – MECHANICS

· What affect the swing of a pendulum?  (string length, mass of pendulum)

· What affects the height of a ball’s bounce?  (surface, height dropped from, density, temperature)

· Does the length of a ramp (inclined plane) affect the amount of force needed to pull a load up a ramp?

Parts of a Project
TESTABLE QUESTION
A science fair project begins with a good testable question.  For many students, the hardest part of a science fair project is selecting a good question.  Select a question that is interesting to you.  The question should lead to an experiment where something is changed and the result is measured.

A good question:

· Must lead to an investigation (experiment) not a report, demonstration or model.  The question may ask about the effect of one thing on another.

· Is one from which you can collect measurable data or direct observations rather than opinions.

· Should be very narrow and specific, not broad.

· Is one in which the materials needed to experiment are easy to find.

To come up with a testable question, begin by thinking about something you’ve OBSERVED.  For example, do you enjoy growing plants?  Think about what VARIABLES may affect the healthy growth of a plant (soil quality, water quality, amount of sunlight, amount of CO2 in the atmosphere, fertilizer, etc).  Select one variable to test and formulate your testable question.  Example:  How does the type of fertilizer affect the height of a bean plant?
[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf][image: image5.wmf][image: image6.wmf]
Examples of good questions:

· What type of insulation helps retain heat the best?

· What shape container will allow water to evaporate the quickest?

· How long does it take various materials to decompose?

Examples of poor questions:

· How do volcanoes erupt?  This question is poor because it is a model not an experiment, is too vague/broad, and will not involve data collection.

· Why are there craters on the moon?  The question is not an experiment and would require only research, not experimentation to answer.

· How do bean plants grow?  This question is too broad and would require research rather than experimentation and collecting data.
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HYPOTHESIS

The hypothesis is an attempt to answer the question being investigated.  The hypothesis makes a reasonable guess about the outcome of the experiment and suggests a possible reason for this outcome.  The hypothesis should be based on prior knowledge, observations, or research.  The results of the investigation will either support or reject your hypothesis.

MATERIALS

[image: image26.wmf]Materials include the equipment and supplies that are used to conduct the experiment.  Materials need to be listed in specific amounts and sizes.  Metric units should be used.  The materials list allows other people to repeat the experiment exactly to see if they get the same results.

Examples:

One 100 mL beaker, 50 mL of water, three plastic cups, 30 grams of salt, one hand lens.

PROCEDURE

[image: image27.wmf]The procedure includes all the steps that are followed in setting up the experiment and collecting the data.  The procedure is written in a clear, sequential manner so that someone else could follow the same steps to complete the experiment.  Numbering the steps is helpful to someone who is reading the procedure.  Factors that can affect the outcome of the experiment, called variables, must be identified and controlled as part of the procedure.  The variables (discussed on the next page), should be identified and listed.
There are three types of variables that must be considered when determining the procedure to be followed:
· Independent variable – the factor that you will change on purpose during the experiment to find out what effect it has on something else.  An example of an independent variable is using different types of fertilizer to see how tall a bean plant grows.  
· Dependent variable – the factor that is observed and measured to see if it is affected by the change made in the independent variable.  The dependent variable in the fertilizer investigation would be the height of the bean plant over time.

· Control variables – the factors in the experiment that must be kept exactly the same to make sure that they are not having any effect on the dependent variable.  They ensure that you are conducting a fair test.  Some variables that would need to be controlled in the fertilizer experiment would be the type of plant used, amount of water and sunlight the plants receive, type of pot, and the amount of fertilizer added.

[image: image28.wmf]The procedure should reflect that you collected enough data to support your conclusion.  Therefore, make sure you use a large sample or conduct multiple trials for your experiment.  The larger your sample size or the more trials you conduct, the more conclusive and better your results will be.  For example, when working with plants, do not just plant one seed in the light and one seed in the dark and use the results from those two plants as your data.  Planting twenty or more seeds in the light and twenty or more seeds in the dark would provide a large sample size.  In the parachute experiment, drop the parachute 6 times to test how fast it drops rather than just dropping it one time.

One is NOT an adequate sample size.

[image: image7.wmf][image: image8.wmf][image: image9.wmf][image: image10.wmf][image: image11.wmf][image: image12.wmf][image: image13.wmf][image: image14.wmf][image: image15.wmf][image: image16.wmf][image: image17.wmf][image: image18.wmf][image: image19.wmf][image: image20.wmf][image: image21.wmf][image: image22.wmf]
Use a large sample size to obtain more conclusive results.
RESULTS
TABLES:  Data are best organized in a table.  Use the independent (what you are changing on purpose) and the dependent (what you will measure) variables to help organize the table.  They will often be the headings for columns or rows.  When constructing a data table, remember that data from repeated trials of an experiment must be included and the average (mean, median, or mode) of the data should be calculated.  The data table should include a title and should state the units of measurement used.  Use the metric system to measure.  A good data table is shown below:
Effect of fertilizer on plant height
Height (in centimeters)
	Type of Fertilizer
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Trial 6
	Average

	None
	
	
	
	
	
	
	

	Miracle Gro
	
	
	
	
	
	
	

	Organic
	
	
	
	
	
	
	

	Store brand
	
	
	
	
	
	
	

	Commercial 
	
	
	
	
	
	
	


[image: image29.wmf]GRAPHS:  Data should be graphed so that the data can be easily interpreted.  The two most commonly used types of graphs for science experiments are bar graphs and line graphs.  However, other types of graphs or displays may also be appropriate.  On your graph, remember to include titles, labels, and an evenly numbered scale.

WRITTEN:  Your written results should analyze and summarize the data.  Describe any patterns or trends in the data.  Compute the mean, median, mode, and range of the data.  

CONCLUSION

A well-written conclusion:
· Restates and answers the testable question.

· Restates your hypothesis.

· Tells whether your hypothesis was supported or rejected by the data.

· Includes data to support your answer.

· Explains any problems you had during the investigation.

· Explains what you would do differently next time.

· Explains questions you could explore in the future related to this project.
Display Board Guidelines
DO post all the part of the project.

DO use a 16 point font or larger.  Titles and headings should be big and easily read from across the room.  Pictures and captions can use slightly smaller fonts.

DO use computer-generated graphics.

DO display photos representing the procedure and the results.

DO use contrasting colors.

DO use a maximum of 3 colors (except for graphs which can be as colorful as you like).
DO display models, materials, and/or a journal/logbook when applicable. 
DO attach charts neatly.  If there are many, place them on top of each other so they can be lifted to reveal the ones underneath.

DO balance the arrangement of materials on the board.  Evenly arrange materials so that they have about the same amount of space on each panel.

DO use rubber cement, spray adhesive, or double-sided tape to attach papers.  

DO create a catchy title and display it in larger letters than the other headings.

DO include clipart, sparingly, that is relevant to your investigation.  Don’t leave large empty spaces on the board.
DO draw a sketch of your board before working on the final project.

DON’T use school glue, glue sticks or tape to attach anything to your board!
DON’T hang electrical equipment on the board so that the cord runs down the front of the board.

DON’T write directly on the board.

DON’T attach folders that fall open on the board.

DON’T make mistakes in spelling or writing formulas.

Sample Display Boards
Below is one suggested way to display the various parts of your project.  

You may rearrange the parts in a way that best fits your display board and project.
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Oral Presentation
During class and during the evening science fair, you will give a 3-minute oral presentation to parents, teachers, and students.  Your presentation should be a concise summary of your project.  You may be asked questions about your project and you want to be prepared to answer the questions in a very clear and thorough manner.  Obviously, this requires that you really know your project!   Take the time to practice and prepare a handy set of notes (Preferably on 3x5 index cards).  The notes should only be "main ideas".  Don't read from the cards!  Use the cards only to regain your delivery if you lose concentration.  The following rubric is meant to give you more definite features of a good oral presentation related specifically to your science project. 



Rubrics for the Oral Presentation
1. Thoroughness of Presentation 
a.
State the title of the project. 
b. 
State why you are trying to solve that problem and why you think the project would benefit the environment. 
c. 
State the hypothesis. 
d. 
Explain the experimental design: 
    
1) 
what variables were held constant? 
    
2) 
what were the independent and dependent variables? 
    
3)
what was measured and how was it measured?
e. 
Describe the materials and procedures. 
f. 
Explain the procedures. 
g. 
Explain the results, refer to your graphs or tables. 
h. 
Discuss the conclusions and whether the results support the hypothesis. 
i. 
Describe new questions raised by the results. 
j. 
Make recommendations for someone who might want to try the experiment. 
l.
Be prepared to answer questions from the audience. 

2. Communication Skills 
a. 
Use good posture and eye contact with the audience. 
b. 
Communicate thoughts in a logical sequence. 
c. 
Use clear and effective delivery by varying tone, pitch and pace of speech. 
d. 
Use complete sentences and language suited to your audience and related to the science project. 
  

TITLE


Your Name(s)





TESTABLE QUESTION





HYPOTHESIS





MATERIALS





PROCEDURES





CONCLUSION





DATA





Models or Materials (optional)





Journal or logbook (optional)





RESULTS





Photographs, diagrams, etc.








