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· SEPTEMBER 8/9
PROBLEM STATEMENT




· 


RESEARCH DUE









-  5 references, written APA style, only 1 can be an encyclopedia





-  Internet resources must be printed. 

· 


HYPOTHESIS DUE









-  Must be written as “If/Then” statement.

· SEPTEMBER 22/23
EXPERIMENTAL DESIGN DIAGRAM DUE






-  See handout for example.

· 


EXPERIMENT DUE









-  Materials list (detailed & numbered).





-  Procedures are clearly written.

· OCTOBER 28/29
DATA DUE










-  Qualitative and/or quantitative data.





-  Includes charts, tables and graphs.





-  Observation log is reviewed by teacher.

· 


RESULTS, ABSTRACT, CONCLUSION DUE






-  Abstract must follow ISEF rules.





-  Specific format is given.

· NOVEMBER 6/7
BOARD AND RESEARCH PAPER DUE









-   Follow format given.




-  Final grade is given using judge’s form rubric.

WHY MUST YOU DO A SCIENCE FAIR PROJECT?

A science project is an investigation using the scientific method to discover the answer to a scientific problem. Before starting your project, you need to understand the scientific method. The scientific method is the "tool" that scientists use to find the answers to questions. It is the process of thinking through the possible solutions to a problem and testing each possibility to find the best solution. The scientific method involves the following steps: doing research, identifying the problem, stating a hypothesis, conducting project experimentation, and reaching a conclusion.

BASIC PARTS OF A SCIENCE FAIR PROJECT

· Problem Statement

· Research

· Hypothesis

· Experimental Design

· Materials

· Procedure

· Data

· Analysis

· Abstract

· Conclusion

· Display Board

· Research Paper

PROBLEM STATEMENT
The problem is the scientific question to be solved. It is best expressed as an "open-ended" question, which is a question that is answered with a statement, not just a yes or a no. For example: 
Does the difference in the angle of the sun's rays at noon affect the amount of energy received by Earth's surface? If so, how does that difference affect temperature during different seasons? 

Do choose a problem that can be solved experimentally. For example, the question "What are seasonal temperatures?" can be answered by finding the definition of the word season in the dictionary. But, “How does the angle of the sun's rays at noon affect seasonal temperatures?” is a question that can be answered by experimentation. 

Some projects are unethical, inhumane or have an unacceptable high risk and should not be done by pre-college students. Examples would be projects designed to kill vertebrate animals, toxicity studies using

vertebrate animals, improper treatment of animals, proposed use of potentially hazardous biological

agents at home, and lack of appropriate supervision. If a research subject is under 18 years of age,

it is recommended that, in all cases, informed consent be obtained. Both the parent/legal guardian and the school age research subject must sign Form 4 (Human Subjects and Informed Consent Form). The process of obtaining informed consent provides information to the subject about the risks and benefits associated with participation in the research study and allows the subject to make an educated decision about whether or not to participate.
RESEARCH

After you have selected a topic, you begin what is called project research. This is research to help you understand the topic, express a problem, propose a hypothesis, and design one or more project experiments—experiments designed to test the hypothesis. List at least five (5) major references (e.g. science journal articles, books, internet sites) from your literature review. The school library and public library has numerous resources available for you, make sure to ask the librarian for help.

Do use many references from printed sources—books, journals, magazines, and newspapers—as well as electronic sources—computer software and online services.

Do gather information from professionals—instructors, librarians, and scientists, such as physicians and veterinarians.

Do perform other exploratory experiment related to your topic.

HYPOTHESIS

A hypothesis is an idea about the solution to a problem, based on knowledge and research. While the hypothesis is a single statement, it is the key to a successful project. All of your project research is done with the goal of expressing a problem, proposing an answer to it (the hypothesis), and designing project experimentation. Then all of your project experimenting will be performed to test the hypothesis. The hypothesis should make a claim about how the independent and dependent variable relate. It must be written as an “If/Then” statement.  Example of format:  If the (independent variable- describe the change) then the (dependent variable – describe the change or action).
If the angle of the sun’s ray is small at noon, then the temperature will be warm. This hypothesis is based on these facts:

· In my research, I discovered that shadow angles are the same as the angles of the sun's rays, and the shadow angles change during the day as well as from season to season. 

· In my exploratory experiment, shadow angles were least at or near noon and greatest in early morning and late evening. 

· I've observed that early morning and late evening are generally the coolest parts of a day and that midday is warmest. 

Do write down your hypothesis before beginning the project experimentation.

Don't change your hypothesis even if experimentation does not support it. If time permits, repeat or redesign the experiment to confirm your results.

EXPERIMENTAL DESIGN DIAGRAM

An experimental design diagram summarizes the problem statement, hypothesis, independent variable(s), dependent variable(s), constant variables, number of tests and trials, control experiment, and repeated trials.  An example will be given in class, below you will find a quick explanation of each section.
	Title:
	Includes the title of the experiment.  Example The effect of (Independent Variable) on the (Dependent Variable)

	Problem Statement:
	A question about possible relationships between independent and dependent in a situation that implies something to do or try.

	Hypothesis:
	The investigator’s prediction of a possible specific relationship between an independent variable (cause) and a dependent variable (effect) that provides a testable answer to the problem.  Must be a “If/Then” statement.

	Independent Variable:
	The factors that can be changed by the investigator (causes).  

	Number of Tests:
	The number of tests that make up the whole experiment.

	Number of Trials per test:
	The trials are the number of experimental repetitions, objects, or organisms tested during each test of an independent variable.

	Dependent Variable:
	The observable factors of an investigation that result or happen (effects) when a independent variable is changed by the investigator.

	Control Test:
	A separate test that serves as the standard for comparison to identify experimental effects, changes of the dependent variable resulting from changes made on the independent variable.

	Variables Held Constant:
	Other identified manipulated variables in the situation that are kept or remain the same during the investigation.


[image: image1]EXPERIMENT
Write a list of the necessary materials.  

List the materials necessary and include 
the amounts needed.

Write the procedure as a list of steps to follow.  
An experiment is used to test a hypothesis.  The procedure is a list of the steps that are to be completed during the experiment to test (try-out) the hypothesis.  Check to make sure that the necessary quantities for each independent variable, dependent variable and the other variables that are held constant are included in the procedure.
[image: image6.emf] 

MAYBE FIND   AN ANSWER  


Carry out the experiment.

Follow the procedure and systematically describe the results.

Record the observations and measurements.

Record the results of the experiment in Observation Logs and in Data Tables.  Use actual measurements such as length, height, weight, temperature, volume, and number counted.  For qualitative comparisons, use a simple number scale, such as 0=clear and 5=very cloudy.  Written observations are used for describing qualitative situations or events.  Data charts are used to show sets of measurements.

DATA

Display the data as a chart and/or graph
Graphs should be made when relationships between sets of numerical information are needed.  Design charts and graphs to show the relationship between the independent and dependent variable.  The independent variable is always on the x-axis, the dependent variable is on the y-axis.  Each chart and graph should have a title and each axis should be labeled with a description of what it shows and the units that were used for measurement.

[image: image7.wmf]
Determine what kind of graph should be used

Bar graph for Data that may be categorized or grouped.

Pie graph for Data that has parts that make up a whole

Line graph for Data that is part of a continuous event.
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Make sure that graphs communicate necessary information.
Use a word title describing the situation that is graphed.

Horizontal Side (x-axis):
The number of things we change (independent variable).

Vertical Side (y-axis):
The number of things that happened (dependent variable).
If you do not know how to use Excel, visit the following website to create your graphs:  http://nces.ed.gov/nceskids/graphing/
RESULTS
Write the results of the investigation.  Describe the central tendency and variation in data and the meaning of the graphs and/or charts.  Compare experimental and control tests.  
ABSTRACT
After finishing research and experimentation, you are require to write a maximum 250-word, one-page abstract.  
Your abstract must be written on an official Intel ISEF form, you will need to visit the following website: http://www.societyforscience.org/document.doc?id=24, to complete your abstract.  See below for sample of abstract
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Effects of the Sun’s Rays on Seasonal Temperatures

Rodriguez, Mercy 
6856 SW 56 Terrace, Miami, FL 33155 
South Miami Sr. High School, Miami, FL

The purpose of this project was to find out whether the angle of the Sun’s rays at noon affects seasonal temperatures.  The experiment involved measuring the air temperature and the angle of the Sun’s rays at noon during different seasons.  This was done by recording air temperature and measuring the angle of shadows at noon on the first day of the month from October through April.

The measurements confirmed the hypothesis that as the angle of the Sun’s rays decreases during the year, the outdoor temperature increases.  These findings led to the inference that seasonal temperatures are the result of the difference in the angle of the Sun’s rays.  As the ray angle decreases, sunlight is more concentrated on an area, resulting in a higher temperature.

It was discovered that during seasons with temperatures, the angle of the Sun’s rays is lower than during seasons with low temperatures.

An abstract should include the following:  (a) purpose of the experiment, (b) procedures used, (c) data, (d) conclusions.  It may also include any possible research applications or future research.  Only minimal reference to previous work may be included.  
CONCLUSION

The conclusion summarizes, in about one page or less, what you discovered based on your experimental results, as shown below. The conclusion states the hypothesis and indicates whether the data supports it. The conclusion can also include a brief description of plans for exploring ideas for future experiments.
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DISPLAY BOARD
Board Requirements: 






 Where to Buy:

· Self supporting display board (cardboard or foamcore)


-  Office Depot: $6.99-15.99
· Size: 36" x 48 







-  Office Max:  $7.19 – $12.99

· Descriptive titles for each section




-   Staples $7.79
Be sure to have all necessary project elements on your display board, including:, see diagram for specific location:

Display and Safety Requirements 

1.ABSTRACT -- The Abstract MUST BE displayed on the front left wing of the backboard, in the lower left corner .. The abstract must be approximately 250 word~ or less written on the proper form. 

2. SIZE OF DISPLAY - NO more than 48 inches (122 cm) wide, 48 inches (122 cm) high and 30 inches (76 cm) deep. 

3. ORGANISMS - NO living creatures including animals, plants and microbes (bacteria, algae, fungi, etc.) will be displayed. NO organisms, fungi, any type of cultured growth, spoiled food, or molds will be displayed. (This does not include wood and/or paper of which the project is constructed.) . '. 

4. PARTS -- NO human or animal parts, histological sections, or wet mounts. 

5. SPECIMENS - NO taxidermy specimens or parts and NO preserved animals, vertebrates or invertebrates, including embryos will be displayed. No dry plant materials may be displayed. 

6. SENSITIVE PHOTOGRAPHS  - NO visual presentations of surgical techniques, dissections, necroscopsies and/or other laboratory techniques depicting vertebrate animals or humans in other than normal conditions. All pictures of human subjects must be accompanied by a consent form which grants permission to use the pictures. 

7. SOIL/WASTE - NO soil or waste materials or samples may be displayed. 

8. CHEMICAL/WATER - NO chemicals including water may be displayed. 

9. FOOD - NO human or animal food may be displayed. 

10. SHARP ITEMS - NO syringes, needles, pipettes, or anything sharp may be displayed. 

11. CONTROLLED SUBSTANCES - NO poisons, drugs, controlled substances, hazardous substances or devices, may be displayed. (Le. firearms, weapons, ammunitions, reloading devices) 

12. DRY ICE/GASES - No dry ice or sublimating solids may be displayed. NO gases under pressure. 

13. FIRE/HEAT - NO flames or highly flammable materials may be displayed. NO temperatures above 75°. 

14. TANKS - NO tanks that have contained combustible liquids or gases including butane and, propane may be displayed. 

15. MACHINERY - NO unshielded belts, pulleys, chains, or moving parts that pose hazards may be displayed. 

16. LASERS - NO lasers which do not meet ISEF standards (Class II, student operated, with warning sign - LASER RADIATION: do not stare into beam, protective housing and power disconnect may be separated.) NO Class III or IV lasers may be operated. 

17. ELECTRICITY - ALL ISEF standards must be observed. NO unshielded high-voltage equipment, large vacuum tubes, or ray-generating devices; NO bare wires or exposed knife switches used in circuits of 12 volts or more may be displayed. NO uninsulated wiring or connectors may be displayed. 

18. GLASS - NO glass, glassware, or thermometers may be displayed. __ 

19. APPARATUS - NO non-functional apparatus or chemical containers, empty or otherwise, may be displayed. 

20. BATTERIES -NO batteries with open top cells may be displayed. 

21. DISTRACTIONS - NO loud or disturbing sounds may be produced by a project's equipment. NO bright or distractive lights.  

22. SMALL OBJECTS - NO small objects that are not encased or 

attached to the project may be displayed. 

23. EMBELLISHMENTS - NO awards, medals, business cards, flags, etc. NO personal information may be displayed, (i.e. personal photographs, accomplishments, acknowledgements, addresses, phone or fax numbers.) A one-page narrative may be handed out to judges. 

24. PROJECT DATA LOG BOOK - Data book and research paper must be displayed. 
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RESEARCH PAPER
Must include the following:

	Abstract
	See section above for specifics.

	Title Page
	Your project's name (it can be stated as a question), your name, school, and date.

	Table of Contents
	List ALL the parts of your report (purpose, hypothesis, abstract, etc.) and the page numbers where they begin. You'll have to make this page after the others.

	Acknowledgements


	Even though technically your project is to be your work alone, it is permissible to have some help. The acknowledgments is not a list of names, but a short paragraph stating the names of people who helped you

	Problem Statement
	See section above for specifics.

	Background Information
	(2 research pages minimum)
State your purpose in more detail, what made you think of this project. 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.

	Hypothesis
	See section above for specifics.

	Materials and Methods (Procedure)


	Experimental Design Diagram

See section above for specifics.

	Data and Observations
	Describe what happened as you observed things during your experiment. Be sure to show your data, including logs, charts, graphs, and pictures.

	Conclusion
	See section above for specifics.

	Bibliography

(5 sources minimum)
	List of sources you used for researching your project and writing your paper (books, articles, people you talked to, internet articles, etc.)  It is OK to use all internet resources if they are from different types of sites, such as journal or magazine articles, topical websites, educational institutions, etc.) Only 1 of the three can be an encyclopedia.



Below are examples of how to cite your bibliographical references, using APA style:

	Newspaper Article
	Di Rado, A. (1995, March 15). Trekking through college: Classes
     explore modern society using the world of Star Trek. Los Angeles
     Times, p. A3.

	Article from an Internet Database
	Mershon, D. H. (1998, November-December). Star Trek on the brain: 
     Alien minds, human minds. American Scientist, 86, 585. Retrieved 
     July 29, 1999, from Expanded Academic ASAP database.

	Website
	Lynch, T. (1996). DS9 trials and tribble-ations review. Retrieved 
     October 8, 1997, from Psi Phi: Bradley's Science Fiction Club
     Web site: http://www.bradley.edu/campusorg/psiphi/DS9/ep/503r.html

	Book
	Okuda, M., & Okuda, D. (1993). Star Trek chronology: The history 
     of the future. New York: Pocket Books.

	Book Article or Chapter
	James, N. E. (1988). Two sides of paradise: The Eden myth according
     to Kirk and Spock. In D. Palumbo (Ed.), Spectrum of the Fantastic
     (pp. 219-223). Westport, CT: Greenwood.

	Encyclopedia Article
	Sturgeon, T. (1995). Science fiction. In The Encyclopedia Americana 
     (Vol. 24, pp. 390-392). Danbury, CT: Grolier.

	Journal or Magazine Article
	Wilcox, R. V. (1991). Shifting roles and synthetic women in Star Trek: 
     The Next Generation. Studies in Popular Culture, 13(2), 53-65.


Name:  _____________________________










Date:  _________________  Period:  _____

EXPERIMENTAL DESIGN DIAGRAM

	Title:
	

	Problem Statement:
	

	Hypothesis:
	

	Independent Variable:
	

	Number of Tests:
	

	Number of Trials per test:
	

	Dependent Variable:
	

	Control Test:
	

	Variables Held Constant:
	


Go to my webpage for important Science Fair information
http://smsh.dadeschools.net/science/dachuna/honbio/index.htm 
FORM A 
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Problem Statement
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Abstract


Official ISEF form





Results


-  Paragraph form














Conclusion





  





Applications











Tips:


*  Don’t glue until you have arranged everything.      *  Glitter glue should not be used.


*  Check and double check spelling errors.                *  Use colored borders around text (letters may be another color)


*  Never write directly on the board.                           *  Cut straight! Glue on straight!
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