CCS Science Fair Handbook

Things you will need to accomplish:

I. Planning:

a. Topic

b. Purpose

c. Hypothesis

II. Procedure:

a. Variables

b. Materials

c. Directions

III. Writing:

a. Research Paper

b. Modifications, Progress Report, Reflection

IV. Experiment

V. Summarize:

a. Tables and graphs

b. Conclusion

VI. Present:

a. Display Board

b. Oral Presentation

Topic

Choosing a good topic for a science fair

I. Select a topic that can only be answered by an experiment

a. Not good Questions: Study/Observations—Making a model and observing what it does or any animal preference type question:

i. How do volcanoes form?

ii. How does the internal combustion engine work?

iii. What kind of food does my goldfish prefer?

b. Not Good Questions: Surveys—Questions based on people’s opinions about a subject, inquiry, or product:

i. Which type of pizza topping to people like best?

ii. Which instrument would people prefer to play the most?

c. Not Good Questions: Research Based—Questions that a simple Google search could answer:

i. What are the different types of rocks?

ii. What is a microscope?

iii. Who was Einstein? 

II. Select a topic that is an acceptable scope, scale and size.

a. How far reaching is your topic? Can you scale it back to make it attainable?

i. How does your body use food for energy? (Very loaded question, and not very experimental)

ii. What is the Intelligent Design theory? (We could write books on this one topic, also sounds like research to me)

III. Variables are later in the handbook, but they can help at this stage:

a. How many variables do you foresee?

b. Can you isolate one that can be manipulated?

IV. Select a topic that has a measurable and quantity based output.

a. Numbers must be a result of your experiment in some way; otherwise you will have no way to table and graph your results.

b. As you experiment, start to recognize what good data is. You might have to change things to get better data.

c. Try to stay away from subjective data; data that is left up to the individual. (Scales from 1-10 are a good example)

V. There is a difference between your title and your topic:

a. Topic states the question: “Which types of bubble brands bubble best?” (A question)

b. Title can be clever and fun: “Rub-a-dub bubbles in the tub!”

Purpose

Why are you doing this topic?

(3-5 sentences)

Why are you doing THIS project?

What about this topic made you select it?

How can this be relevant to everyday life?

What is the point of your project?

Why should an audience care?

Oddly enough…at this point you need to think of your conclusion. The purpose and conclusion should be linked. 

What meaning will the results serve? 

Hypothesis

What are the outcomes?

Do a little preliminary research about your topic. Take down sources and make some notes about the things you didn’t know about your topic. This is very important for the 2-4 page research paper that will be a part of your Project Journal later on. The source list and notes will be very useful at that point!

1. Hypothesis is defined as a tentative explanation for an event used as a basis for further investigation. In other words you put forth a guess and then test to see if you are right. 

2. Knowing the definition, write out what you think will happen in you experiment.

3. I would like you to provide some rational for why you chose that guess. This only needs to be a sentence or two. 

Your hypothesis does not have to be correct. Do not come back after more research or after your experiment and change it. 

Variables

When you do your experiment what specific features can change?

Think of variables as portions of your experiment that can change. One of them you want to change, the rest you want to stay the same. Part of doing a controlled experiment is that you take into account all that could change, but CONTROL things so that you know only one thing is messing with your data at a time. I like to think of variables as my control over how fair the experiment is. Hint: be meticulous; try to think of every factor. Break it down with these three kinds of variables:

1. Manipulated Variable—the variable you want to change on purpose.

2. Responding Variable—the variable that responds to your change.

3. Constant Variables—Variables that you keep the same.

Example: You are doing an experiment to see which brand of paper towel absorbs the most water. Think through the variables. It is sometimes easier to start with the things you want to keep the same: 

A. Constant Variables: 

a. (It wouldn’t be fair if I used different sized paper towels so…) Size of paper towel, 

b. (I can’t change the amount of water I try to soak up with the paper towels so…) Amount of water used on each brand of paper towel, 

c. (What if the temperature of the water did effect the out come…better keep that constant) Temperature of the water used (possible research topic)

d. Container towels are placed in

e. Condition of the paper towel (crumpled or flattened)

f. Method of contact between the towel and the water

g. Etcetera 

B. Manipulated Variable: (What am I changing on purpose) the brand of paper towel (the hypothesis is that cheaper paper towels will soak up less water) 

C. Responding Variable: (What is changing because I manipulated one factor) How much water is getting soaked up

Materials

A list of all one would need to repeat your project

This will be a very detailed list of all a person would need to do your experiment again and again. Make sure you do these things in your list:

1. List the name of the item with as much specificity as NECESSARY.

2. If this list gets too complicated or too detailed, you will lose the interest of your audience (judges) so part (a.) will do if it does not hold any bearing on the outcome of the experiment:

a. a pencil 

rather than:

b. one sharpened, yellow, number two, dark grey lead, School Specialty, 12.25 cm long pencil

3. You must tell us the quantity of the items needed

a. All measurements will be stated in the METRIC SYSTEM!

b. The term quantity should be a number count (3 pieces of paper towel), length (10 mm long), and area (15cm by 15cm) or volume (for liquids…750 ml of water), grams for solids (30 g salt)

c. Keep in mind that you will do your experiment three times for accuracy and numerical stability, so please include enough material for THREE EXPERIMENTS.

Good Listing

3 – 15X15 cm sq. each of: Brawney, Gala, Scott, and a generic brand of paper towel

250 ml graduated beaker

750 ml of water @ 20* C

1 - 20X20 cm. sq. cake pan

1 – Celsius Thermometer

Clock with second hand

Poor listings

Paper towels

Measuring cups

Water

Container

Thermometer


Clock

Directions

The list of steps one needs to repeat your project

For the materials list and the directions list, anybody must be able to come after you and repeat exactly what you did. This does not mean that the more steps you include or the more complicated you make it sound, the better. Always think of your audience (the judges). Make these two lists (materials and directions) elegant, clever, and streamlined.

Be ready to make changes to these two lists as you actually start experimenting. There is no way to think of every item you will need or every step in your directions without actually getting started. And you need to make sure you are going to have an experiment on you hands that will in fact answer the question. Have these lists handy on experimentation day, because then you can make changes to them when you get to the reality of your project. You will get clarity on these lists when you sit down to actually do it.
Project Journal

Where do I write this all down?

Each of the things you have brainstormed so far, and all of the things that come after should be written down in an empty section of your notebook. It will be the first few pages of what we will call your Project Journal. This will include all science fair belongings. You will have your Project Journal and this handbook with you on the day of experimentation, and continue to add the rest of what you will find in this manual to it. 

Once you have completed all that is in the handbook, you will proceed to type your entire Project Journal (except for your research notes)

Helpful hints:

· One page (minimum) for each thing listed below

· Make it all in one Word document, not a bunch of one pagers

· When you want a new page go to “Insert” “Break” “Page Break”

· In Standard Toolbar is “Zoom”: Use 75% or 50% to see more pages at one time. When your Project Journal is typed, it will have this order:

1. Cover Page

2. Table of Contents

3. Topic

4. Purpose 

5. Hypothesis

6. Variables

7. Materials

8. Directions

9. Modifications (Think of as an intro to Progress Rep.)

10. Progress Reports (Mult. Pages)

11. Reflection (Think of as a closing to Progress Rep.)

12. Tables and Graphs (Mult. Pages)

13. Conclusion

14. Research Paper (2-4 pgs)

15. Oral Presentation Talking Points

16. Acknowledgments

17. Display Board

The rest of this handbook is devoted to the items not thus far discussed and revealed in the order they should be done.

Research Paper

Yeah…I know…I said it…research paper

You will be responsible for finding background information you need to prepare for the experimentation part of this project. As you research only use 2-4 sites that are the most helpful to you and mark them down as sources. You cannot only use one site. Add them to your acknowledgments list. Please include the date you gleaned the information.

Here is a great way to do this whole process:

1. Break your topic into three related topics: 

a. Topic: Does different color glass change a light’s temperature production? 
i. Glass making/coloring

ii. Heat transfer of light bulbs

iii. Colors and heat

iv. Add this: SAFETY (make up stuff you need to be safe about) (Don’t cut yourself on the glass, don’t burn yourself on the light, wear gloves when exp., etc.) Make a paragraph out of it.

2. Find sites relating to these and take notes on note cards

3. Mix in common knowledge cards

4. Make the note cards into an outline

5. Make introduction and closing paragraphs

6. Make the outline, intro, and closing into a paper on a computer

b. Explain things in a way that shows you understand what you researched

7. Spell check it, give a copy to mom/dad and have them check it for spelling, grammar, and punctuation

8. Fix it

9. Print it

10. Add it to your final Project Journal

DON’T PLAGERIZE—to take from another and pass off as one’s own.

 Modifications

Let’s do it…almost

Not everything that you brainstormed in the previous steps are complete or concrete in its full implementation/realization. Write about things you needed to clarify in your understanding before you could actually start experimenting. Write this out in an enjoyable way. Think of this as a few intro paragraphs to your Progress Report. Put us there, with you, explain things you had to prepare: 


· Quantity is a good example—what does 250ml look like? Is it enough for what you need it for? What does 25g of salt look like?

· Mention any trips to the store to get materials you did not already have on hand.

· Hands on testing and trial runs are sometimes necessary to see if what you were planning will actually work in reality.

· Anything you would have to design/create (ramps, enclosed containers, or an experimental set-up you have to make)

· Do you know that one substance will react they way it is supposed to? What if it has to be just the right mixture?

· “We were afraid that when we tested, there would not be variation from one trial to the next. We did some preliminary testing to make it clear that the data would come out the way we wanted it to.”

Note: It is tempting to put in problems that you encountered WHILE you experimented. This is not the place for that. The Reflection is the place for setbacks stumbled upon during your experiment.

Experimentation
(OK now) Let’s do it!


Once you wrap up your Modifications by clarifying the reality of your amounts and perfecting the reality of your setup, you are ready to start doing this at home. You should now have a clear vision of how you are going to do the experiment.

Some things you need to remember:

1. There is a deadline—a date you have to finish this by. Do not procrastinate!
a. There is a lot of work left after the experimentation is done. Once the experimentation is done, you have reached the halfway point of this project.
b. The sooner you get this done the sooner you can finish the rest of this daunting endeavor.
2. You may need to borrow materials from your teacher. Requests should be made in writing; include your name, the item needed, and the date you will have it returned.
3. Do your experiment three or more times. This means: go through your directions three times. Start to recognize good data. Don’t get married to your procedure (directions, materials). Be prepared to make changes to anything to get good data.
4. Strive for accuracy
5. You are done with this phase of the project when you have a sloppy copy of your data table in your Progress Report. Make sure you have enough data to come to a logical conclusion—if time permits keep doing it for conclusive, irrefutable data.
Things you need with you that day:

1. Progress Report notebook—Continue after the Modifications paragraphs. Document everything you are actually doing without repeating your directions. Craft this writing to be enjoyable.

2. Materials, Variables, Directions Lists—add to these so that they match what you are doing in reality. You can/should make minor/major changes. Don’t get married to your setup or your hypothesis. (Marry your data and conclusion.)
3. Handbook—You have been through this in class, but you don’t have it memorized. Refer to this often to ensure you do exactly what is expected of you.
4. Do you want to take pictures of your experiment happening? Might spice up the Display Board! Something to think about…choice is yours.
Progress Report
Write about your experiment.

As you start your experiment, you will need to keep a running record of what you are doing. Some experiments take one day to do all three trials. Others take days and weeks. This is where you continue the writing you started in the Modifications page. Detailed day-by-day notes on the particulars of your experimentation. When you write this, make it like a journal. Make it fun and interesting. Things to also include, but not limited to:

A. Write about what you did, how you did it. Ex.
B. Be mindful of and write down notes on how to be accurate.

C. What data are you collecting? Do you have a table yet?

D. Is the data showing what you want? (Don’t fudge the data so you can say yes to that!) Is the data going to be usable when you get done? Do you need to make any major changes to your Materials and Directions to get really usable data? 

(Ex. You let a car go down a ramp that is three feet long and you want to compare times. Since the ramp is only three feet long, the times are less than a second. You should change your materials to make a longer ramp. The longer ramp will allow for bigger times and more observable differences in times.)

E. Safety precautions taken (you wrote about them in your research paper. Now, do them and write about it!)

F. Can you draw your set up? Bring it to life for us?

TYPE IT UP—ADD IT TO PROJECT JOURNAL
Modifications—Progress Report—Reflection

Example
Your Progress Report may be longer depending on the experiment you have chosen. For example, anything dealing with plant growth would need to have a bigger Progress Report because the process will last over several weeks. Be sure to include date (for sure) and time (only if necessary).
Modifications: 12/30/97


When I started this project I didn’t even know what 750 ml of water looked like, so I borrowed a graduated cylinder from Mr. Close and got an empty bowl and started familiarizing myself with this system of measurement. My directions also said to soak the paper towel for thirty seconds but on my first trial run I realized that ten seconds would do. Once the paper towel was saturated, I really needed to accurately decide when I should let the paper towel stop dripping. If I let it drip for different amounts of time this would affect my data greatly. So I inserted a direction to let it drip for a total of five seconds before discarding it.

Progress Report: Same day: 10:30am


Once I got those ideas right in my head, I was ready to start experimenting. I did two trials before I even started taking data. I wanted to make sure I had the right procedure down. This way I could practice and get good at it. 


I am at my kitchen table and I have everything I need thanks to a great listing of directions and my mom getting all of the paper towels from the store. I can’t wait to start taking the data.

I have decided to start with three paper towels of one kind and take the data on the first brand all at once. This data is showing me that this brand picks up water pretty well, but since I have nothing else to compare it to, I don’t know how it will really match up.

11:00am I have moved on to the next brand of paper towel. I am being very careful not to spill water. If I do spill a lot I will start over since I want the data to show exactly what the paper towel is picking up.

11:30am I am on my last brand. This is the most expensive and the thickest. We’ll see how it does…And we’re good. I have done all that I need, but I don’t have nearly enough to tell me any conclusive data. I think with a few more trials, I will get more data to work with.

2:00pm After lunch, I have been able to come up with lots of good data to steer me in the right direction. This is because I did the whole process not three, but six times. Stay tuned to my data table and conclusion for all the details.

Reflection

Now that I am done experimenting I think I really understand my directions and materials list better. I have made all of the necessary changes to both of these lists. While I was experimenting I also realized that working at the kitchen table was too far away from the sink, so I moved my operation to the counter to be closer to my water source. One problem that kept coming up was that I could not accurately measure the water coming out of the paper towel. There would always be some left in the paper towel. So my dad said why not measure what was left in the water basin after you took the paper out and then subtract the difference in the water from when you started the trial, to that new water level. This was of course genius, so I reshaped my entire directions list to reveal that change.

Reflection
Ruminate on your experiment

Write a paragraph or two that look back on your experiment. You can add this as a closing to your Progress Report.

· Tell us what problems you encountered. (Don’t tell me you had no problems. That is very rare)

· How did you solve them?  

· Did you get the results you expected to get? (If not) How were they different? 

· Were there any unexpected problems or occurrences that may have affected your results?

· How would you do this experiment differently next time?

Tables and Graphs

When you are done, analyze

Hopefully when you were taking detailed notes of your experiment you were writing down your data. In class your teacher will show you how to make the final copy for your Project Journal.

We will do this final copy in the Excel program. It has many capabilities and one of them is to make graphs automatically from your data table.

It is possible to have a graph that adds confusion. The key to these charts and graphs is to present your results in a HELPFUL way. Don’t do it quick, just to get it done. Evaluate your final product to see if it illuminates your results and makes them clearer and more effective.

Conclusion

Now you are done…what’d ya learn?

Now you have to put it all together. You are the expert on this topic. You have done the research; you have done the experimenting; you have done the thinking. Look over your results and wow us with your conclusion.

1. Start by reminding us of your hypothesis.

2. Next tell us what did you prove! Think about your purpose…why should we care that you got the results you did?

3. Do you think you have enough data to come to a true conclusion? Can you do some more experimentation to come to a clearer conclusion? (Sometimes we do our exp. and it is muddy because the numbers are all over the place…that’s ok…write about that!)

4. Then revise your hypothesis if needed.

Example: 

Topic: Do all brands of paper towels absorb the same amount of water.

Hypothesis: The cheaper brand will pick up less

Conclusion: The data we collected did not support our hypothesis. The cheapest did not pick up the least amount of water and the most expensive did not pick up the most. My conclusion is that the price of the paper towel does not mean more water will be absorbed per sheet. (Extra credit to those that can tell me what is wrong with this topic)
Cover Page

The cover page is mostly blank. In the very center of the page it will have your title, topic and the names of those in your group. Use a theme to decorate. Simple as that!

Table of Contents

Please, Please, Please do this last. Otherwise you will waste precious time redoing this one page about 1000 times. Kids love to jump right on this, but what if things go longer than you thought? Not only do you change that item’s page but also all that comes after it! List items like this:

Pg 1 ………………………………………………..Acknowledgements
Pgs 2-5…………………………………………..Research Paper 

Acknowledgments
This is a bibliography page. This is where you give credit where credit is due. If you got help from Mr. Jones, then give him props with a sentence or two. This is also where you will list the websites you used for your research paper. Could look like this:

Special thanks to:

Mr. Jones: without his expertise and winning attitude we could not have pulled off the daring experiment.

Research Paper:

www.mrcloserocks.com 1/18/10

www.notasearchengine.com 1/23/10

Anybody else?
Oral Presentation

Talk about it

Not only should you be able to write about science, you should also be able to talk about what you did in an organized and concise way. Below are some hints on how to put this together as well as how you’ll be graded.

1. Introduce yourself(ves).

2. Give the title of your project and why you chose it (purpose).

3. Briefly explain why you were interested in doing this topic.

4. Explain your set up. How did you pull of your experiment?

5. Explain your results, and show your tables and graphs.

6. Talk about your conclusions. What did you prove? What would you do differently?

7. Tell us what else we could do if we were interested in this topic.

8. Explain any applications or uses of your study (purpose).

Grading considerations:

How is your stance?

Are you engaging your audience? Excited to be here? Eye contact?

Can we understand you? Annunciation/Volume

How is your content? Thoughtful? Useful? Eloquent?
Display Board
Show it off

Now comes the fun part. But, please don’t forget what you are trying to do: effectively show what you did. Don’t loose us after all that hard work. Be complete, but shorten things a bit where it is possible.

Have a theme for your board. Decorate it with a purpose! Make it pop! Your theme should be centered on your topic/title. Use your title as the main focal point of your board, and put your name(s) under that. 

Have a flow to your board. Force your audience to look at your points in a logical order. Guide their eyes by using order and proximity on the board.

Here are the things you should have on your board. Keep in mind that you can use the same wording, but you should arrange the page differently and bump up the font size so it can be seen from far away:

1. Title

a. Name(s)

b. Topic 

2. Purpose

3. Hypothesis

4. Variables

5. Materials

6. Directions

7. Bullet points of your Research Paper

8. Tables and Graphs

9. Conclusion

10. (Optional) Drawings of your setup/Pictures of that day

To accompany your board you may want to bring actual items used in your experiment. The judges like that.

I have several of these boards, but you cannot keep them when you are done unless you pay me for them. You are welcome to pick up your own before you start.
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