 SCIENCE PROJECTS

2010-2011
The project (backboard display, research report, and log) must comply with the regional science fair standards and certifications.  You will find the International Science Project rules at http://www.societyforscience.org/isef/ 
All projects must follow the scientific method of problem solving.  The steps of the scientific method will be reviewed in science class.  Keep in mind that the project must be one in which a problem is solved by measuring something. 

Areas of research are Behavioral and Social Sciences, Biochemistry, Botany, Chemistry, Computer Science, Earth and Space Sciences, Engineering, Environmental Sciences, Mathematics, Medicine and Health, Microbiology, Physics, and Zoology.

Projects are to be brought to school by November 15-16.  Oral classroom presentations will be given November 17th and 18th. 

The individual science project has standard expectations.  They are:

1. Researching a topic selected by the student(s)
2. Writing a background research report

3. Designing an experiment, engineering project, or math project to answer a scientific problem

4. Determining a hypothesis for the problem

5. Maintaining a log

6. Completing all the items needed for presentation or display (abstract, problem, hypothesis, materials, procedure, results, and conclusion) 
7. Orally presenting the project to the class.

SPECIAL PROJECTS

If you use humans or other vertebrate animals you will have extra forms to complete.  You will need someone with a doctorate degree in the area of science in which you are experimenting.  There are papers for the doctor to sign.  All forms must be completed, signed by the appropriate people and submitted to your teacher before the experiment.  Be sure to read where these experiments can be conducted, because most experiments involving vertebrate animals must be done in a lab.   Go to the internet address in the first paragraph of this page and use the ISEF Rules Wizard to decide what forms you need.  Print out the forms and complete them.
THE SCIENTIFIC METHOD

M-ake an observation:  Ask a question about an observable phenomenon that can be researched and tested using some form of measurement.

E-xamine all available information:  Go to the library and find out what information is available and is related to the question you have posed.  Look in the textbooks to see what types of measurements can be made related to your problem or idea.
T-ake an “educated guess”, or form a hypothesis:  Make a statement that attempts to answer the question that you have asked.  The hypothesis should be a prediction based on what you have learned while doing your background research in the library.  You may want to use an “If…then…” type statement.  It is a prediction of the outcome to a test you will design in the next step.  You should already have the test(experiment) in mind at this point.

H-ypothesis testing:  Design an experiment that will test your hypothesis.  Include a control or set of control factors and only one experiment or test factor(variable).  You must test something that can be measured.  Your test should supply quantitative data that will serve as evidence to support or fail to support your hypothesis.

O-rganize data for presentation:  This is the tabulation of facts or data that you have collected.  It is a tally of your measurements and should be entered into your data chart daily.  These measurements will then be turned into a graph to illustrate the outcome of your experiment.

D-eclare a conclusion:  After you organize your data, relate it back to your hypothesis and make a statement of conclusion.  State one of the following:  “Test results support the hypothesis,” or “Test results failed to support the hypothesis.”

Glossary of Terms

Abstract

a short (250 words or less) summary of the entire project.   It should summarize the purpose, procedure, and results.  There is a specified format. Go to http://www.floridassef.net   to type the abstract.
Background Research
learning about the topic by reading books, newspapers and magazines/journals OR by watching television, films, and filmstrips OR by interviewing knowledgeable people.  Information gathered should result in a paper 1 to 2 pages in length using the formal writing procedure (3rd person only - NO I, we, or you).

Bibliography
a list of the sources where you found the information for your research paper.

Conclusion

written summary of findings.  Evaluate accuracy of hypothesis.  Determine any extraneous variables.  Note future changes.  Give applications and benefits to real-life situations.

Control

the trial done without manipulating a variable.  This is used for comparison.  

Data/Results

observations of everything that happens during the experiment.  Use metric measurements.  Repetition (repeated trials) provides convincing results.  Final results are displayed in the form of tables, graphs, and photographs.

Log

The Log is a bound book in which a record is kept of all notes, information, measurements, events, observations, sketches, incidental and primary data, etc. Be sure to date your entries.  The log should be in your own handwriting in blue or black ink and contain the original data.  This will become an important part of the project display.

Materials

a complete list of everything used during the experimental investigation including equipment, chemicals, organisms, etc.

Problem

the specific problem that is going to be investigated.  State this in the form of a question.  “What would happen if…” or “What causes…”

Procedure

step by step instructions describing the entire experiment.  Steps should be explained so that another person could duplicate the experiment.  Time and amounts used are very important.

Purpose

a statement of why the experimental investigation is being done and what you expect to discover during the research and investigative process.

Variable
The independent variable is that which causes change.  It starts the experiment.  It is the focus of testing.  A dependent variable may or may not be changed as a result of the experiment.  It is the variable that will be observed at the end of the experiment.  Any unanticipated, unwanted event, which may cause incorrect experimental results and wrong conclusions, is referred to as the extraneous variable. 
DIRECTIONS FOR CONCLUSION
Before you write a conclusion, carefully examine all of your data (charts, graphs, tables, etc.).  Ask yourself these questions:  1)  Were there any unexpected problems or occurrences that may have affected the results of your experiment?  2)  Do you think you collected sufficient data?  Were there enough trials?  Samples?  3)  Experiments often result in more questions being unanswered than answered.  How would you expand or extend you experiment?

First, write one of the following conclusion statements based on your test results:  “Test results supported the hypothesis,” or “Test results failed to support the hypothesis.”  Then finish the paragraph with at least three sentences explaining why the results supported or did not support your hypothesis.  Write a second paragraph of at least three sentences that evaluates the problems or other items that may have affected the results of your experiment.  Tell of additional experiments that can continue from your present experiment.  Write a third paragraph telling who could use this information.  (Refer to the sample conclusion to help you with this.)

This is a Sample Conclusion


Test results supported the hypothesis.  The data collected showed that the water in the black can got hotter quicker than that in the unpainted can.  The results also showed that the temperature of the black can remained an average of 2.5 degrees Celsius higher than the unpainted can.  The data indicated that in this experiment the black can absorbed more of the sun’s rays than the unpainted can.


This experiment was done during the latter part of December when the sun’s rays are slanted the most since the sun is over the Tropic of Capricorn.  It would be interesting to do this experiment during the summer solstice when the sun’s rays are shining more directly on this part of the earth.  Some days during the experiment were cloudier than others and this affected the results.  The thickness of the paint could have affected the results also, therefore next time the unpainted can should be painted with paint as close in color as possible to the original can color.  This would eliminate a variable that was overlooked and test only the effects of the color of the cans.



The information learned from this experiment would be helpful to home or commercial canners who want their products to remain as cool as possible after the canning process is completed.  Roofing manufacturers could also use this information.

DIRECTIONS FOR ABSTRACT


The abstract gives the essence of the information describing your project in a very brief, but complete form.  It must be detailed enough so that a person unfamiliar with your project will have a general idea of what you have done.  The abstract should include the following information in paragraph form:

· PURPOSE:  What did you attempt to show?

· HYPOTHESIS:  What was your prediction?

· PROCEDURE:  Give a description of HOW the investigation was done—the basic information only.

· RESULTS:  What happened in the experiment?  Don’t give tables of all your results, but briefly state what you found.

· CONCLUSIONS:  What have you shown?  Was your hypothesis supported?  What do your results mean?

Scientific papers are usually written in third person singular, in the past tense.  Your complete abstract should be brief---about 250 words.  It must be long enough to say what you must say as concisely as possible.  Go to http://www.floridassef.net   and type your abstract.  Then check the correct boxes on the form and print three copies.  Sign them in blue or black ink.  Give the teacher one, put one on the project backboard, and keep one for your records.
This is a sample abstract.

The purpose of this experiment was to find out if mealworms prefer food of certain colors.


It was thought that mealworms would prefer some colors to other colors.


The mealworms were offered potatoes that had been colored with food coloring.  The colors used were red, blue, and green.  One potato was not colored.  This served as the control.  


In each of the three tests, the mealworms preferred the red potato.  The second preference was the control, which was the potato with no color added.


Test results supported the hypothesis.  An average of 8 mealworms was under the red potato, 6 were under the potato with no color, 4 were under the blue potato, and 4 were under the green potato.  This indicates that mealworms prefer the red potato.  This knowledge may be helpful to people who would like to eradicate these pests.

Preparing to Present Your Project on a Backboard
Consider the following when preparing your presentation.
Title----The title should simply and accurately present your research.  

The title should make the casual observer want to know more.  It is an extremely important attention-grabber.

Graphic Displays---- It is important to show pictures and/or diagrams of elements that are essential to understanding the nature and process of the investigation.  Be sure all photographs are properly and clearly labeled.  You must also give the name of the person who took the photographs.  Only display three or four photographs and indicate there are additional pictures in your logbook.  Drawing should be neat and in ink.  Be sure labels are typed and correct.  Graphs should be neat and accurate.

Eye-Catching----Make your display stand out.  Use colorful photographs, charts and graphs to present your project.  Each item on display should have a descriptive title or caption.  It must be understood without further explanation.  Make it easy for interested spectators to assess your study and the results you have obtained.  Remember, persons viewing your display will be doing so from three or four feet away.  The type face you select should be easy to read (style and size) from that distance.

Correctly Presented----Position the abstract in the lower left panel (as you look at the display).  The background research report and logbook will be displayed with your backboard, but not on it.
ORAL PRESENTATION OUTLINE
1. Give the title of your experiment and its purpose.

2. Briefly explain why you became interested in this particular subject.

3. Explain your procedure, relate the number of tests, and explain the results.

4. Relate your conclusion.  If there were any problems or errors in your experiment, relate these and their bearings on the outcome.

5. Tell what further experiments you might try in the future and what you would do differently if you were to do this experiment again.

6. Explain any applications of your study.   (Who can use this information?  Why is it important?)

RUBRIC for Science Project Background Research Report 


ITEM



    POINTS 
        POINTS







    POSSIBLE         EARNED

Title Page:
Title




  2

_____



Name




  2

_____



Date




  2

_____



Period




  2

_____

Report:
At least one page

           10

_____



Sentence structure


10

_____

Paragraphs correct

             5

_____



Spelling & Grammar correct
10

_____

Punctuation correct


  5

_____

Capitalization correct

  5

_____

Double spaced


  5

_____

Times Roman/Size 12 
             5

_____

Bibliography:
Five sources (1 is ISEF rules)
15

_____



Alphabetical order


  2

_____

Spacing & Punctuation correct      10

_____



Information correct
        
           10

_____

TOTAL

100

_____

FIRST LOG REVIEW







POINTS 

POINTS 







POSSIBLE

EARNED

Bound book




 1


______

Handwritten




 1


______

In ink





 1


______

Title





 1


______

Question




 1


______

Hypothesis




 1


______

Materials




 1


______

Procedure




 1


______

Bibliography




 1


______

Up-to-date




 3


______

All entries dated



 1


______

All times noted



 1


______

All important information recorded
 1


______

TOTAL




15


______

FINAL LOG REVIEW 







POINTS 

POINTS 







POSSIBLE

EARNED

Bound book




   5


______

Handwritten




 10


______

In ink





 10


______

Title





 10


______

Question




 10


______

Hypothesis




   5


______

Materials




   5


______

Procedure




   5


______

Bibliography




   5


______

All entries dated



 15


______

All times noted



 10


______

All important information recorded
 10


______

TOTAL




100


______

NAME__________________​​​​​​​​​​​​​​​​​​​________________ PERIOD: _______







POINTS


POINTS

ORAL




POSSIBLE


EARNED

Title





10



________

Purpose




10



________

Hypothesis




10



________

Procedure including what you

measured and how 

10



________

Independent variable and control
10



________

# of tests




10



________

Results




10



________

Conclusions



10



________

Future experiments


10



________

Applications
 (Who Cares?)
10



________

TOTAL




100



________

SCIENCE PROJECT DISPLAY

NAME: ______________________________ DATE: _______ PERIOD: _____

DESCRIPTION




POINTS

POINTS








POSSIBLE

EARNED

Title—simple and accurately

presents research




10


________

Title---large enough




10


________

Problem or question




10


________

Hypothesis---stated correctly


10


________

Abstract---5 paragraph form


25


________

Materials list





10


________

Step-by-step procedure



10


________

Table






20


________

Graph






30


________

Conclusion in proper form



30


________

Pictures, photographs or drawings

labeled properly/drawings in ink

(Sources must be stated.)



20


________

Easy to read from three or four feet 

20


________

Background research report and logbook

displayed with backboard, but not on it

10


________

Everything computer generated


15


________

Late penalty=10 pts per day


  0


​​​​________





TOTAL POSSIBLE    230






    






TOTAL EARNED     ________

Science Project Planning Calendar

2010-2011 School Year

1. Have your question approved by………………………………….......
Sept. 10
2. Begin your background research.  Read and keep notes.  Keep

a list of all sources you use (books, magazines, adults, internet, etc.) 

for your bibliography.  Use at least five major sources……….…......
Sept. 10
3. Research note cards are due by….……………………………………
Sept. 24

4.   Hypothesis is due……………………………………………………….
Sept. 24

5.  Typed materials and procedure (step-by-step directions) are due…
Oct. 1
6.  Begin experiment Oct. 1st.  Record all observations and results in 

blue or black ink in your log book.  

REMINDER:  The log is a bound book such as a spiral notebook

      or composition notebook.  Submit to your teacher for review………
Oct. 18

7.   Write your report about what you found out while you were doing 

      your background research.  A typed rough draft of the report (more

      than one page) including the bibliography is due by……………….
Oct. 15

8.  Your final typed report with title page and bibliography is due

      when you turn your project in on November 15 or 16.
9.   Finish collecting data by ………………………………………………
Nov. 4

10. Prepare your data tables and graphs by ……………………………
Nov. 5

11. Type your three paragraph conclusion by………………………………
Nov. 9

12. Type your abstract.  Be sure to follow directions.  This must be

done correctly.  Go to  http://www.floridassef.net    ​​​​​​​​​​​​​​and type it.

Print an extra copy to give your teacher on or before…………………
Nov. 11
13. For your backboard, type [title, problem, hypothesis, abstract,
materials list, procedure, data (charts/graphs/pictures), and 

conclusion before………………………………………………………
Nov. 12

14.Turn your project in to your science teacher (research report,

backboard, log, etc.)……………………………………………………
Nov. 15 & 16

15.Oral presentations.………...…………………………………………...
Nov. 17 & 18

16. School Science Fair …………………………………………………..
Dec. 6-7

YOU MUST FOLLOW THE INTERNATIONAL SCIENCE PROJECT RULES WHICH CAN BE FOUND AT    http://www.societyforscience.org/isef/  

International Rules for Precollege Science Research must be used as a reference in your bibliography.
ITEMS MUST BE TURNED IN ON TIME TO RECEIVE FULL CREDIT.

Follow the McKeel guidelines for typed papers, except for the abstract.
NEVER give a teacher the only copy you have of something.  Always be sure that you keep the rough draft or a copy.

I SUGGEST THAT YOU SAVE ALL SCIENCE PROJECT INFORMATION WHERE YOU SAVE OTHER IMPORTANT DOCUMENTS SO THEY CANNOT GET LOST.
1
11

