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2017-2018
STEPS TO A SUCCESSFUL SCIENCE FAIR PROJECT
Part 1: Coming up with the idea and conducting research


Often the hardest part of science fair is determining your topic. An “easy” topic can lead to success beyond our school fair just as easily as a difficult topic. The key is to find something that is not too difficult, something you won’t tire of after several month’s work, and something that you can add a twist to in order for your project to stand out. 

Research must be done before the project begins- check other resources to improve your procedures.  The project is not your research it is just the place to start. This is confusing because the project paper work refers to research as the actual experiment as well as the step where you are looking at other resources to improve your project. Sorry about that!

Look at science magazines or science fair books or even talk with a scientist to find something you are interested in.   Try to adapt something you see to fit your difficulty level or find a new variable to test in a previously completed experiment. It is okay to use projects from science fair project books, but keep in mind that in order to score well at the regional fair, you will need to add something unique to the project – this wil require some addition “brain power” on your part.  Here is a good set of steps to follow when coming up with your topic (the steps are not limited to this particular order):
1. Identify an area of interest you might want to investigate.  Choose a specific topic that can be investigated thoroughly.

2. Develop a question that can be answered only by experimentation.  This is not a research project!

3. Begin your research and planning by investigating some of these resources:


-Science books





-Talk with a librarian


-Newspaper articles





-Science fair yearbooks


-Educational TV channels




-Encyclopedias


-Visits to museums, zoos,




-Science magazines


      hospitals, universities




-Talk with experts in the 


-Talk with teachers


      


    field of your interest
All Middle School students must have 

at least 5 sources used for research in the bibliography.  

Three out of five may be from the Internet.
Recommended books for Science Fair Project Ideas:

Janice Van Cleave's Guide to More of the Best Science Fair Projects by Janice Pratt VanCleave, John Wiley and Sons, $14.95 

The Complete Handbook of Science Fair Projects by Julianne B. Bochinski, John Wiley and Sons, $14.95 

100 First-Prize Make-It-Yourself Science Fair Projects by Glen Vecchione, Sterling Publications, $13.95 

Tips about using the internet for research:

Not everything online is useful. For your internet site to be credible it must have one or more of the following characteristics:

· The site is hosted by a major university (the address ends in “.edu”)

· The site is from a notable scientific research place 

· San Diego Zoo, The New York City observatory, Fermi Lab, etc
· The site gives you electronic versions of printed material

· Journals of different types of science or engineering, Scientific America, Discover

· The site is run by a notable scientific organization 

· Consumer Reports, the Discovery Channel, National Geographic, The Woods Hole Oceanographic Institute, Nobel Prize, Exploratorium

· The site is run by a government scientific organization 

· National Oceanic and Atmospheric Administration (NOAA), NASA, Jet Propulsion Lab, Colorado Division of Wildlife.

· The site is an electronic encyclopedia

· Britannica.com, Encarta, Info Please

The source must have some sort of expertise or research behind why you should use their site. A good rule of thumb is that if the site looks professionally done, isn’t showy or too active, and has some sort of logo it’s probably an OK source. If not, keep looking.

Also, bad internet sources can help you find good ones. Look for links for more information or for sources they talk about. Avoid wiki’s like “wikipedia.org”. They may help you find info that you need but they post anything that people want to think or write about so it may not be accurate. Do not use blogs.
The Internet has a lot of information but a lot of it is not verified. It does you no good to get poor research. Do it right the first time and you won’t have to go searching again.

Part 2: Scientific Method



After finding your topic, the next step is to discover for yourself the way science is done in the real world. You’ll develop a hypothesis, or working theory, and then experiment using a controlled experiment.

4. Form a hypothesis by proposing an answer (educated guess) to the question you formed in step 2. Right up there with the question itself, the hypothesis is very important to the scientific method. The hypothesis should be a reasonable and measurable outcome of the experiment. The hypothesis isn’t a wild guess. It is meant to be a well-reasoned prediction based on the research you’ve done prior to making a hypothesis.
The hypothesis has two parts: 

· What you think will happen

· And why you think it will happen
5. Design an experiment that will test your hypothesis.  Consider the following:

-Experimental group- The group or groups which you are manipulating single variables with. 

-Control group- The single group to which all your experimental group can be compared to. Without a control you can’t prove an outcome is because of the changed variable

-Operational Definitions-  How are you defining what you are measuring (If your measuring plant growth, what does “growth” mean? How wide the plant gets? How tall? How many leaves?)


-Size of sample – how large of a test do you need to do in order to prove your results. The larger the sample size the more credible your project’s results are.

-Logical procedure- The steps you take in each and every group which proves that only the change in a variable causes a change in the results

-Record keeping methods- What data is important to keep track of? DO you need to take data every second? Every day? Every week? Or just when the project is over? It totally depends on the project.
Part 3: Paper Work




Since you have chosen not to compete for a chance to go to the Long’s Peak Science and Engineering Fair, you are only required to complete we participate in the Intel Science and Engineering Fair, there are certain forms that you must fill out.   The Topic Selection Form and the Halfway Checkpoint form will be given to you by your teacher.  All other forms are available online and must be downloaded, typed, and printed out at home.  Visit:    

http://www.societyforscience.org/isef/document
	Form Name
	Date Due
	Who Turns It In

	1 – Checklist
	11/3/17
	All LPSEF contenders

	1A- Research Plan
	
	

	Research Plan Attachment
	
	

	1B – Approval Form
	
	

	The above forms are due for everyone at the absolute latest on the due date above. It is in your best interest to get them in as soon as possible. If you require any of the following forms, they are also due at the same time with the other forms.

	1C (RRISF)
	11/10/17
	Students doing research in an institutional/industrial setting

	2- Qualified Scientist
	
	Students doing research on biohazards, vertebrates, or humans

	3- Designated Supervisor
	
	Students using hazardous materials

	4- Human Subjects
	
	Students using human specimens

	5A or B- Vertebrate Animals
	
	Students researching/testing vertebrate animals

	6A- Potential Biohazards
	
	Students using body tissues or microorganisms

	6B- Human and Animal Tissue
	
	Students using human and vertebrate animal tissues for research.


If your project requires one of the forms in the lower category you will need to have those forms completed and turned in on the due date above, so that the regional Institutional Review Board (IRB) and/or the Scientific Review Committee (SRC) may approve you.

One particularly tricky form each year is the Research Plan (Form IA).   The Research Plan has three parts:

A) A very well written question which asks a concise but descriptive inquiry.

B) The hypothesis

C) Procedure (three parts)

a. A DETAILED description of the steps you will take to test your hypothesis right or wrong. Don’t assume the person looking at your research paper can tell what you are doing. Be very specific!

b. A description of how you will analyze your data that answers these questions: What trends are you looking for? What data from your experiment would confirm or refute your hypothesis?

c. Bibliography with five sources (see the format on bibliography sheet)

On the next page is an example of a very well written research plan.  Notice that not only are all the requirements met, but the paper is also well written and easy to read. The example bibliography is short two sources but the formatting is correct for the sources present.

Once your paper work is neat and complete, submit it to your science teacher for approval. 

DO NOT START YOUR EXPERIMENT WITHOUT APPROVAL!!!

6. Begin experiments; keep accurate records and a log or journal.
7. Organize experiment results by creating charts, graphs, tables, etc.

Research Plan Example



A. Are most people susceptible to mirror neuron reactions when under stress and prompted by common stimulus such as a seeing a stranger look up, look down/searching, nose rubbing, or yawning?
B. Humans will often mirror an action by another person, especially if that action is done in an environment of higher stress or confinement. It has been observed by scientists that humans will especially mirror common actions such as looking up or looking down as if searching because of the subconscious interest of one's own surroundings. Perhaps it is because, if there is something that is unfamiliar or unknown, humans search for an answer. Yawning is another action that will cause the brain to absorb and mirror. Studies show that a section of the brain called the left periamygdalar region reacts and deactivates when one yawns and that the stronger the urge, the stronger the deactivation. Some believe that this region of the brain might control facial gestures, such as yawning, so, if this area deactivates, one has little resistance to an urge such as yawning. Many subjects are likely to react more under stress because their instinct may be in a higher protective mode or they may be inclined to be entertained. When a person doesn't know how to react to a situation, (usually when they are under stress or in an awkward position) they will look to others to see what they are doing, and ponder if they themselves should react in the same way.
C. Stress is one of the factors noted by the scientist that increased the likelihood of mirror neuron reactions. To order to increase the likelihood of stress, the experiment will be conducted in a shopping center where long lines and crowded conditions exist. The person responsible for creating common mirror neuron actions will get in a long line and repeatedly perform an action, such as looking down as if searching. At times, it may be necessary to engage a person in conversation while performing the action. Another person will be standing away from the line and observe the reactions to the action, noting the number of people that react, the length of time of the reactions, (lose interest immediately, lose interest within 15 seconds, lose interest and then return interest, not interested, never lose interest). There will only be one action for each instance of standing in line, but the following actions will be tested: looking up, looking down/searching, yawning, rubbing nose, stretching. Next, record all data onto graphs and charts that note the actions in a stressful time such as the day or so before Christmas. Repeat experiment in a time where the lines are not lengthy and stress is less likely to be a factor, such as a month or so after Christmas. Chart and compare results of the following: Stress versus non-stress, length of time per action, stimulus most likely to get a reaction, conclusions.
D.  Bibliography
 O'Connor, J. Seymour, J. (1990). Introducing NLP: Psychological skills for understanding and influencing people. Thorsons: Hammersmith.
Smith, M. (12/8/05). Online. 
ttp://www.worldscience.net/exclusives/050309_yawnfrm.htm
Smith, M. (12/3/05). Online, www.apa.org/monitor/oct05/mirror.html
BIBLIOGRAPHY:

     You must list at least five major references (i.e. science journal articles, books) from your research.  You many only have THREE Internet entries.  All bibliographies must be done in APA form. A useful site for APA help is:

http://www.bibme.org 

You’ll need the basic information from the resource, so have it handy. Bibme.org is a resource but on occasion gets the formatting wrong. BE CAREFUL!  APA must be done exactly like it is shown including punctuation, placement of punctuation, and indentations. They seem like minor details but details always count in science!!
APA Bibliography Form

Interview:
Author’s name (Last, First) (Year, Month, Date).

Interview type.

Example:
Goodman, S. (1993, November 12). Personal Interview.
Book:
Authors name (Last, First).  (Year of Publication). Title. 

      Publisher City, State: Publisher.
Example:

Bode, J. (1993).  Death is hard to live with: Teenagers and

      how they cope with loss.  New York, NY: Delacorte Press.
Magazine:
Author name (Last, First). (Year, month of Publication).  Title of Article.

      Title of magazine, Volume, (Issue), pp.-pp.

Example:
Hirsch, D. (1993, May). Politics through action: Students services 

      And activism in the 90’s.  Change, 25 (5), 32-36.

Internet:

Author name(s), page title, website title, date accessed, and the web address.

Last Name, First. "Page Title." Website Title. Retrieved Date Accessed, from Web Address
Example:

Taguchi, Emily (2012, August 22). Life after the Fukushima meltdown in Japan.pri.org. 
Retrieved November 3,  2015, from Public Radio International’s Website: http://www.pri.org/stories/2012-08-22/life-after-fukushima-meltdown-japan
Encyclopedia:

Author name(s) (Publication Year). Entry title. In Encyclopedia title, (Vol. XX, pp. XX). City, State of publication: Publisher
Example:

Kammen, C., & Wilson, A.H. (2012). Monuments. In Encyclopedia of Local History. (pp. 363 – 364) Lanham, MD: AltaMira Press
Part 4: Showtime



Presentation separates good projects from great ones. A good scientist is also a good salesman. Your idea can be phenomenal, your experiment, flawless, but if your presentation is poor no one will know. Razzle-dazzle your judges by knowing your project inside and out. Wow them with an impressive display. Show them you understand the science involved by making good conclusions and showing that perhaps there are some things you could work on. 

8. Draw conclusions from your data.

9. Construct your display on a backboard.  Make sure it has the following labels:

· Title

· Problem (including background information)

· Hypothesis

· Methods (used to obtain data)

· Control

· Results (or illustrations of data)

· Conclusion

Develop and practice your presentation.

DISPLAY HELPFUL HINTS

· Display boards must have three faces and be free standing. It is HIGHLY recommended that you purchase one of the pre-made display boards sold for just this purpose available at hobby stores or Wal-Mart
· Results may include graphs, charts, tables, or photographs that show the results of your experiment. The more visual you make your results the easier it is to read.
· Label ALL photographs! Make sure you have WRITTEN permission to use pictures of people other than yourself.

· Use color, eye-catching phrases, neat workmanship, and lots of creative ideas to make your backboard look exciting.

· DO NOT write in first person.  Keep your information straightforward like you might find in a science book. (Not “I added the chemicals” but “Chemicals were then added”)

           No First Person!
REQUIRED PARTS for MIDDLE SCHOOL

The Exhibit

Science Fair Exhibit:

     In our science fair, we exhibit our findings in something called a poster session.  The purpose is to share what we have learned with others.  The projects are evaluated, and must comply with the science fair rules for size, safety and display content.  The following comments will be helpful to you in creating your backboard exhibit.

     Size is limited to 30 inches deep from front to back, 48 inches wide from side to side and 66 inches high.  Oversized projects will be disqualified.  All displays must be freestanding.

     The backboard is basic to the display.  On the backboard’s panel 1 (left) could be displayed the problem, the hypothesis and the methods used to obtain the data.  Panel 2 (center) could include the results or an illustration of your data, including pictures (label all pictures), charts or graphs.  Panel 3 (right) could include any additional results and the conclusion.

Exhibit items and project data book need to be placed on the table in front of the display board.  Items may include things such as items used in the experiment, books used, etc.

Ideally, your science fair exhibit should explain the entire project without your help. Make sure there are no surprises for judges or anyone else who might be reading your display. 

Project Data Book:
     A project data book is a valuable piece of work.  It contains accurate and detailed notes that should make a logical and winning project.  Having good notes show consistency and thoroughness to the judges.   It is like having a journal of your science fair project.  Your data book should be divided up into sections including observations, records, forms, board information, and other information you have gathered during your science fair project. 

Abstract:

     A written abstract is required for all students after experimentation and research are completed. A good way to look at the abstract is that it is a summary of what you did with your project.  It is a reflection of your research plan.  Your abstract needs to be displayed as the first page in your project data book. It is to be a one page abstract with a maximum of 250 words.  This MUST be typed.  It should include: the purpose of the experiment, the procedures used, data and conclusions.   

ABSTRACT EXAMPLE-

	Sample Abstract

Effects of Marine Engine Exhaust Water on Algae

Jones, Mary E.

Hometown High School, Hometown, CO

________________________________________________________________________

     This project in its present form is the result of bioassay experimentation on the effects of two-cycle marine engine exhaust water on certain green algae.  The initial idea was determine the toxicity of outboard engine lubricant.  Some success with lubricants eventually led to the formulation of “synthetic” exhaust water which, in turn, led to the use of actual two-cycle engine exhaust water as a test substance.

     Toxicity was determined by means of the standard bottle or “batch” bioassay technique.  Scenedesmus quadricauda and Ankistrodesmus sp. Were used as the test organisms.  Toxicity was measured in terms of a decrease in the maximum standing crop.  The effective concentration – 50% (EC50) for Scendesmus quadricauda was found to be 3.7% exhaust water; for Ankistrodesmus sp. 3.1% exhaust water using the bottle technique.

     Anomalies in growth curves raised the suspicion that evaporation was affecting the results; therefore, a flow-through system was improvised utilizing the characteristics of a device called a Biomonitor.  Use of a Biomonitor lessened the influence of evaporation and the EC 50 was found to be 1.4% exhaust water using Ankistrodesmus sp as the test organism.  Mixed populations of various algae gave and EC 59 of 1.28% exhaust water.

     The contributions of this project are twofold.  First, the toxicity of two-cycle marine engine exhaust was found to be considerably greater than reported in the literature (1.4 % vs. 4.2%).  Secondly, the Biominitor was demonstrated.


From Intel ISEF Guidelines- Student Handbook

YOUR PRESENTATION TO THE JUDGES

What do I do?  What do I say?  What do judges look for?  In deciding what to do during your interview, remember these guidelines:
· Be neat in appearance and polite in manners.

· Stand to the side of your project.  Stand up straight and look directly at the judges.  Look enthusiastic.

· Speak slowly and clearly.  Be sure the judges understand you.  DO NOT chew gum or eat candy.

· SMILE!  ( 

In deciding what to say, remember these guidelines:

· Introduce yourself.

· Give the title of your project.

· Tell the judges how you became interested in your project and the purpose for doing your project.  Sound enthusiastic!

· Explain the procedures you used when doing your experiment

· Show your results.  Point to your graphs, charts, pictures, etc.  and explain what your results were.

· List you conclusions.  Don’t be afraid to let the judges know about problems or unexpected results.  These are important to your project.  Let the judges know what your experiment proved and what you learned.

· Summarize by telling the judges what you’d do differently, what other ideas you have for further investigations, why your project is important, and where the information you found could be used.

· Ask the judges if they have any questions.  Don’t panic if you’re not sure or can’t answer their questions.  Just say, “I’m not sure about that answer, but I think…”

· Be sure to thank the judges

Judges look for:

· ACCURACY- Exactness.  How closely did you follow the scientific method?

· NEATNESS- Attractiveness, eye appeal, and creativity.  COLOR is a key!!!

· CLEAR THOUGHTS- Do you understand what you’ve done?  Can you explain it?

· RESULTS- Did you end up with knowledge that is important to you?

Practice presenting your project to family, friends, or your dog!  Remember, this is your project!  You know what you did and why you did it.  Have confidence in your project and yourself.

Stand in front of a mirror to practice.  This will help you see how you look to other people.

Show lots of ENTHUSIASM for your project!  Don’t memorize your presentation, just practice explaining it. Enthusiasm separates good presentations from great ones!
For Parents-

Definition of Terms for the Science Fair


These definitions are intended to help the parents of students be more comfortable in assisting their children.  It is understood that the students should be extremely familiar with these terms from their science classes.

1. Problem or Question – This is the reason for doing an experiment or investigation.  What problem are you trying to solve, or what question are you trying to answer?

2. Information/Research – The researcher must gather background information through research, interview, experiment, or any other reasonable method.

3. Hypothesis – This is a reasonable guess at what the solution to the problem or answer to the question might be.  Also referred to as an “educated guess.”

4. Experiment – The experiment or test itself.  What will the researcher do to test his/her hypothesis? In our Science Fair, all experiments must be controlled experiments meaning the conditions EXACTLY the same for all groups except for one variable, which is what the researcher is studying. There must be one variable group for every variable the researcher is studying. You cannot have more than one variable in any group because it could alter your data and cause your whole experiment to be void.

Control Group– The standard for comparison.  This is how things already are, or how they will be if the experiment is not carried out.

Variable Group(s) – This group has exactly the same conditions as the control group except for one difference (the variable). This is what is being changed; the new way something will be when the experiment is carried out.

5. Results – This is the collection of data, or an explanation of what happened during the test or experiment.

6. Conclusions- What do the results mean?  Why did it happen?  How does the answer compare to the hypothesis?   What would you do next time to improve your project?  How does this apply to the everyday world?
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