Approaching a Science Fair for Wynn Vale Primary School
Jason Scholz
Scientist in Schools Program
1. The school is planning a science fair week 8 to 12 September 2008. 

2. The main open day will be Wednesday 10 or Thursday 11. Parents will be invited to circulate to see what the children have done. There will be prizes (eg book vouchers) for individual and group efforts. I will assist with judging on the day. 

3. Need a structured approach for students and teachers to follow in forming science projects for the fair. This structure will help students stay on track without detailed guidance (i.e. they know the rules), and to provide a common means for assessment / judging. We would want this approach to span all year levels. 
4. Science projects maybe individual or team works. Projects for teams would necessarily be more ambitious in scope proportional to the number of people in the team. It may also present a challenge to differentiate the contribution of individuals. This would need some judgement and guidance. I can help here. 
5. We would want parents to engage in the choice of a project with their children. So probably start with a letter to parents and students to take home with very clear direction. Some of that material might be adapted from the following. 
6. I could also supply further guidance to the below for teachers to get started. 

7. We want the experience to explicitly develop vocabulary and literacy / numeracy skills by encouraging reading and hands-on measurement. We want the projects to encourage critical thinking as well as creativity. The projects should directly contribute to the State “outcomes” standards and assessment. 

8. Health and Safety issues will need to be addressed – including safety rules (see below) and more. 

Below is mostly reproduced from http://www.isd77.k12.mn.us/resources/cf/steps.html (Yvonne Karsten - Parent and Science Fair Coordinator at Kennedy Elementary School 1994-1996.), with some adaptations and additions (eg “a scientific method” rather than “the scientific method”, references to Australian teaching standards, more examples, and so on). 
Steps to Prepare a Science Fair Project

1. Select a Topic
See the “Ways to find a science fair project idea” and “What Makes a Good Project?” (below). Remember a Science Fair Project is a test you do to find an answer to a question, not just showing what you know about something. Find an interesting question that you can answer by doing an experiment. Be specific! A good question will not just have a yes or no answer. E.g. Don't just ask, "Will a heavy rocket fly higher than a light one?" Instead, ask "How does the weight of a model rocket affect how high it flies?". 
2. Gather Background Information
Gather information about your topic from books, magazines, the Internet, people and companies. Keep notes about where you got your info. 
3. Scientific Method (see below for a definition)
State the Purpose of your experiment - What are you trying to find out? 

Select a variable(s) (something you will change/vary) that will help you find your answer. Change only one variable at a time. E.g. If you change the rocket's weight, keep the shape and engine the same.
State your Hypothesis - your guess about what the answer will be.

Decide on and describe how you will change (vary) the thing you selected.

Decide on and describe how you will measure your results. 
4. Run Controlled Experiment and Record Data
Do the experiment as described above.
Keep notes in one place. Write down everything you can think of, you might need it later. 

5. Graphs and Charts
Describe what happened. Then put the results in graphs and charts. 

6. Construct an Exhibit or Display
It has to be neat, but it does NOT have to be typed. 
Make it fun, but be sure people can understand what you did.
Show that you used a “Scientific Method” (see below).

7. Write a short Report
Tell the story of your project - tell what you did and exactly how you did it.
Include a page that shows where you gathered background information. It can be 2 pages or even more. Use the “Paper Guidelines” (below) to help you out. 

8. Practice Presentation to Judges
Practice explaining your project to someone (parent, friend, grandparent, etc.) This will help you be calm on Science Fair Day. The judges are very nice and will be interested in what you did and what you learned. 

9. Come to the Fair and have fun! See you there!
Some material adapted from: http://pbskids.org/dragonflytv/scifair/success_steps.html 

Ways to find a Science Fair Project Idea
1. Look at lists of science categories and pick one that you are interested in, then narrow that down to a project. (example, say you pick life systems, narrow it down to psychology, then narrow it further to the differences between boys and girls, then to a topic like "Do boys remember boy-type pictures (footballs) better than girl-type pictures (flowers)?" The SACSA R-10 Science Teaching Resource provides a source of specific ideas, structured into a high-level list of categories as follows: 
· Earth and space
· Energy systems
· Life systems
· Matter

Here are some example ideas: http://pbskids.org/dragonflytv/scifair/index.html and possible extensions. See also below. 
2. Use your experiences Remember a time you noticed something and thought "I wonder how that works?" or "I wonder what would happen if..." then turn that into a project. Check the science section of the school library. Browse and look at book titles, then look inside the ones that look interesting to you. Also thumb through encyclopaedias and magazines. Good magazines for ideas are: National Geographic, Discover, Omni, Popular Science, Popular Mechanics, Mother Earth News, High Technology, Prevention, and Garbage. [Note: Need to revise this list according to what is actually in the library!] Perhaps go to the local or city Library.

3. Think about current events. Look at the newspaper. People are hungry in Africa because of droughts - a project on growing plants without much rain, which types grow ok with little water? Or the ozone hole over Antarctica - how can we reduce ozone? - a project on non-aerosol ways to spray things. Or oil spills. How can we clean them up? - a project on how to clean oil out of water 

4. Watch commercials on TV. Test their claims. Does that anti-perspirant really stop wetness better than other ones? What are the real differences between Barbie and imitation Barbie dolls? Can kids tell the difference between Coke and Pepsi if they don't know which they are drinking? 



Add to Others Ideas:

Look at sample projects, look at this list, look at projects in books or projects from online science fair resources - then add your own question, your own idea to them. 

Don't just use these ideas.
Take these ideas and add something of your own. 
For example, change “Are dogs colour blind?” to “Are cats colour blind?” Or look at another of the 5 senses of dogs and test their sense of taste...

· What material is the best insulator 

· Are dogs colour blind 

· Do soap bubbles last longer on warm or cold days 

· Are hot air balloons different from blimps 

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

· What effect does oil have on water plants 

· What would happen to the weather if the Earth was a cube 

· Do goldfish chemicals they sell you really help the fish adapt to the new aquarium 

· How can a tomato plant be grafted to a potato plant How is sound obtained from a compact disk 

· How does a nuclear reactor work, how does it look 

· How is 2-yr old talk different from ours 

· How does burning gasoline make a car move 

· How do we tell how far away a star is from Earth 

· What soils are best to build a house on 

· How do plants react to different kinds of music, different light, colours, and different neighbour plants 

· What is the best way to dispose of paper 

· Do plants move 

· Can an animated news reader get the facts across to listeners as well as a human news reader?
· How does our kite's shape affect its performance? 

· How can we design a rocket that reaches 500 metres? 

· Are the sounds of the city as loud as we think they are? 

· How can we create lip gloss and lotion formulas?

· How could you find evidence of water on Mars? 

· How can worms help us with our garbage disposal?



Try putting different words in these blanks...

What is the effect of _______________ on __________________________?



     detergent
 
germination of seeds



    temperature
 
the volume of air

How/to what extent does the _____________________ affect ________________________?





Humidity             
growth of fungi




colour of a material
      its absorption of heat

Which/what __________________ (verb) _____________________?



foods

do
mice prefer



detergent     makes
the most bubbles

What Makes a Good Project?

As kids and parents think about Science Fair projects, they sometimes wonder how to pick a topic - not how to find an idea, but how to decide if the idea is a good one. 

Review the “Judging Criteria” (below) for some ideas...here are some more thoughts:

1. You are interested in the topic - it's something you like to think about.

2. You can do a test to find an answer to a question.

A good Science Fair project is an experiment - that means it's a test to find an answer to a question you have. For example, if you are interested in bugs and you saw some ants moving real slowly once on a cold day, you might test to see what effect temperature has on the rate at which bugs move. You'd get some bugs, find a way to make their container a little colder than normal and measure how fast they moved somehow. Then you'd make their container a little warmer than normal and measure what happened then.

Don't do demonstrations or simple reports - those don't use a scientific method. They are just showing what you know about something. For example, a diagram or model of something with no test/experiment. 

3. You can do it with only a little help from parents, teachers and friends.

The reason to do a project is because it's fun and you will learn something you didn't know before. Having someone else help too much takes away some of your fun and you don't learn as much. Your project doesn't have to be perfect, just neat and following the scientific method. Don't be afraid to ask for help if you really need it. 

4. It doesn't hurt or scare people or animals, including you. 

It's not only a bad idea, it is also against the rules of our science fair to hurt or badly scare people or animals as part of an experiment. You also may not use dangerous materials in your project except in very special situations when you get permission from the coordinators. Ask advice about this from your parents and teacher. 

5. It's a project that, even when you are done with it, makes you think of new things you want to know.

One way to tell if you have a good project is to see if the results make you wonder about other things. Did doing the project, or reading or seeing what happened make you think of other questions you are curious about? That's a great project! 

Paper Guidelines

Using your notes you can make a first-class science fair project by writing a good paper explaining what you did. The following might apply to upper primary. A format more along the lines of the CREST format would be easier for junior primary students (eg with post-it notes and a simpler structure). 
Title Page 

Your project's name (it can be in the form of a question), your name, class room and grade.

Table of Contents 

List the parts of your report (Introduction, Hypothesis and Research, Procedure/Experiment, etc) and the page numbers where they begin. You'll have to make this page after the others.

Introduction

One paragraph that tells the whole story. One way to do this is to write a sentence for each idea in the scientific method. One for the purpose, one telling what experiment or test you did, etc.

Hypothesis and Background Research

State your PURPOSE in more detail, what made you think of this project, what you expected to happen and why. Tell what you found out from the books or other sources you used to learn about your topic and be sure those sources are listed in your bibliography. 

Procedure/Experiment

List the materials you used and what you did. If drawings will make it clearer, draw on separate pages and put in this section. Explain in detail things you made. 

Results

Describe what happened, what you observed. Show your data. 

Conclusion

Describe your interpretation of your results. Look over your notes, charts, and log and write what you think your data shows. You can put your opinions here. Was your hypothesis (what you expected to happen) correct? Don't be afraid to say that you might have made a mistake somewhere. Great discoveries can come from what we learn from mistakes! 

Be sure to state the limitations of your project. (For example, if your project was to find out something about dogs and you used your dog, you can say "My dog did this. This might not be the same for other dogs." You can't say that all dogs would behave the same as yours because you didn't check all dogs.)

Credits/References

List of books, articles, pamphlets, people you talked to and any other sources you used for researching your idea and writing your paper. 

Sources

They are written or typed in this form:

Last name of author (or person you talked to), First name, "Title of article or chapter", Title of source (book title, magazine title or "Conversation"), Place where published: Publisher name, Date, volume: pages.

Examples:

Jones, Thomas A., "The Development of the Chick" Animal Development Magazine, June 1976, Vol. 16:27-34.

Peracchio, Laura, Telephone Conversation, Feb. 15, 1993. 

Judging Criteria

Rating system:
1 = No
2 = Yes, but not fully
3 = Yes, with minor or no qualifications
I. Scientific Thought
A. Does project follow a scientific method?
B. Is the problem clearly stated?
C. Are the procedures appropriate and organized?
D. Is the information collected accurate and complete?

II. Creative Ability
A. How unique or original is the project idea?
B. Is it significant or unusual for a child this age?

III. Understanding
A. Does it explain what the student learned about the topic?
B. Does the project represent real study and effort?
C. Does the project show the child is familiar with the topic?

IV. Clarity
A. Does the student clearly communicate the nature of the problem, how the problem was solved, and the conclusion?
B. Are the problems, procedures, data, and conclusions presented clearly and in a logical order?
C. Does the student clearly and accurately articulate in writing what was accomplished?
D. Is the objective of the project likely to be understood by one not trained in the subject area?

V. Dramatic Value
A. Is the display visually appealing?
B. Is the proper emphasis given to important ideas?
C. Are all the components of the project done well?

VI. Technical Skill
A. Was the majority of the work done by the student? 
B. Has the student acknowledged help received from others?
C. Does the written material show attention to grammar and spelling?
D. Is the project physically sound and durably constructed?

Total
A Sample Project

Battery Power
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Introduction

In my project I was trying to find out what battery lasts the longest. I will also try to determine if the cost of the battery has anything to do with the power it has.

Hypothesis

I think the Duracell battery will last the longest. I also believe that the more expensive the battery the longer it will last.

Materials

paper, wires, stop watch, battery holders, metal connectors, computer, light bulbs, and graph paper. Batteries - Duracell, Everready, Energizer, and BA 30 "Army batteries."

Research/Sources of Information

I researched how a battery produces electricity. The battery is a dry cell. A chemical reaction between the electrolyte and the zinc electrode helps produce electricity.

Vocabulary

· Electrodes - The negative or positive part of an electric cell. 

· Electrolyte - A liquid or moist substance that conducts electricity. 

· Dry Cell - An electrical cell that has a moist electrolyte. 

· Terminal - The negative or positive end of an electrolyte. 

Experiment

I experimented by testing the power of four different brands of batteries. I did this by hooking up the batteries to a light bulb. I then kept track of the length of time each bulb stayed lit. I tested two batteries from each of the four brands.

Results

After the testing was completed the following results were recorded: The Duracell battery lasted the longest, 101 hours and 20 minutes; Energizer battery, second, 99 hours and 17 minutes; Eveready battery, third, 28 hours and 30 minutes, and last but not least was the BA 30 batteries, 25 hours ad 58 minutes.

Conclusion

I thought the Duracell battery would last the longest. I guessed right! It was two hours and 3 minutes longer than the Energizer. I also determined that the cost of the battery does relate to the amount of battery power.



Optional

How did I come up with my project idea?
My dad and I were getting ready to go on a boundary waters canoe trip and we were debating on what kind of batteries to purchase for our flashlights. We wanted ones with a lot of power. So I thought that would be a good science fair experiment.

What did I learn from my experiment?
I learned that science fair projects are a lot of hard work. The most powerful battery of the four I tested was Duracell. It also was the most expensive.

How close were my hypothesis and conclusion?
I guessed that Duracell would last the longest and I was right. It was also the most expensive. 

Did I learn anything new from my project?
Yes I learned through this experiment that if you buy a more expensive battery you get a more powerful battery.

What was the most interesting part of my project?
It was when my hypothesis and conclusion matched.

What is Scientific Method?
There is no single scientific method. We will be looking for evidence of scientific method or thinking as follows:

Scientific method refers to the body of techniques for investigating phenomena, acquiring new knowledge, or correcting and integrating previous knowledge. It is based on gathering observable, empirical and measurable evidence subject to specific principles of reasoning. A scientific method consists of the collection of data through observation and experimentation, and the formulation and testing of hypotheses.http://en.wikipedia.org/wiki/Scientific_method - _note-1
There are many ways of outlining the basic method shared by all fields of scientific inquiry. The following examples are typical classifications of the most important components of the method on which there is wide agreement in the scientific community and among philosophers of science. 

The essential elements of a scientific method are: 

· Characterisations (observations, definitions and measurements of the subject of inquiry)

· Hypothesis (theoretical, hypothetical explanations of observations and measurements of the subject)

· Predictions (reasoning including logical deduction from the hypothesis or theory)

· Experiments (tests of all the above)
Each element of a scientific method is subject to peer review for possible mistakes. These activities do not describe all that scientists do but apply mostly to experimental sciences (e.g., physics, chemistry).
Scientific method is not a recipe: it requires intelligence, imagination, and creativity. It is also an ongoing cycle, constantly developing more useful, accurate and comprehensive models and methods. 
http://en.wikipedia.org/wiki/Scientific_method
	General Safety


The following rules MUST be followed by all exhibitors at the Science Fair.

If a student must use prohibited materials in carrying out the project, then the student
should consider photographs, drawings, or other means of describing the project 
in the display. 

Any exhibit which violates these safety rules will be disqualified.

1. Anything which could be hazardous to the public is prohibited from display. 
PROHIBITED items include: 
· Live disease-causing organisms which are pathogenic to man or other 
live vertebrates 

· Microbial cultures and fungi, live or dead, including unknown specimens 

· Soil and waste samples and materials 

· Food (either human or animal) 

· Any flames, open or concealed 

· Highly flammable materials 

· Syringes, pipettes and similar devices 

· Liquified or solidified gases (e.g. "dry ice") 

· Class III or IV lasers 

· Firearms or projectile launchers of any kind 

· Tanks which contain, or have contained, combustible gases (e.g. propane) 

· Taxidermy specimens or parts 

· Preserved vertebrate or invertebrate animals 

· Human or animal parts (Exceptions: teeth, hair, nails, bones, histological sections, and wet-mount tissue slides) 

· Poisions, drugs, or controlled substances 

· Synthetic Chemicals 

For use of photographs of human subjects, written consent of the subject is required.) 
2. All operating exhibits must meet the following requirements: 

· Any exhibit producing temperatures exceeding 100 deg C must be adequately insulated from its surroundings. 

· Any moving belts or pulleys must be covered. 

· Batteries with open-top cells are not permitted. (Other types of batteries may be used.) 

· High-voltage equipment must be shielded with a grounded metal box or cage to prevent accidental contact. 

· High-voltage wiring, switches, and metal parts must be located out of reach of
observers and designed with an adequate overload safety factor. 
· Electric circuits requiring 240-volt AC must have an approved cord of proper load-carrying capacity, and that cord must be at least 3 metres long. 
· All electrical wiring must be properly insulated. 
· Nails, tacks, or uninsulated staples must not be used to fasten electrical wiring. 
· Where electrical switches are required in a display, standard enclosed switches must be used on circuits operating with more than 12 volts. 
· Electrical connections in 240-volt circuits must be soldered or fixed under approved connectors and connecting wires must be properly insulated. 

3. Each student is responsible for the removal of ALL of his/her display materials at the conclusion of the Science Fair.

Original source: http://www.uindy.edu/~sciencefair/rules/general.html 
