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Science Fair Guidelines How to Write a Scientific Report
Part 1
Scientific Method
On any given day of the year, scientists are seeking answers to problems they are investigating.  What are the rings on Saturn made up of?  Are any of Jupiter’s moons habitable?  What causes moon quakes on the moon?  Was there ever any water on Mars?  Why is there no water now?  How do scientists find answers to the questions they seek?  Whenever scientists seek out answers to questions they follow as closely as possible a systematic, orderly approach to problem solving called the scientific method. In following the scientific method, a scientist thinks through all the possible solutions to the problem and tests or experiments with several possibilities to find an answer.  There are several steps to the scientific method and not all are used in the given order but each is used at some point during the experimentation.

Step 1

State the Problem

The problem is the scientific QUESTION you seek an answer for.  The problem therefore is always written as a question.  

Step2

Research

The problem must be answered with some knowledge to back it up.  This is why research is so important in the scientific method. When research is done on the problem, information is collected and studied to help understand the problem and project more clearly. Most importantly, research helps us formulate a hypothesis.                                                                                  

Step 3

Form a Hypothesis

What is a hypothesis?  Traditionally, the hypothesis is thought to be the “educated guess.”  That is correct but why is it termed “educated.”  The term educated simply means that the hypothesis was developed through the use of scientific research on the problem. It is a POSSIBLE SOLUTION to the problem.  It is a possible answer to the problem that was asked in step 1.  The hypothesis has two parts; an explanation and a prediction. The hypothesis takes on an “If…Then” format. It can be written as 2-3 sentences.  It should be short and concise.  

Step 4

Experimentation

An experiment is undertaken to test the hypothesis. In order to test the hypothesis, the experiment must have a control and a variable.  The control is the normal part of the experiment. The variable is the part of the experiment that is changed or manipulated to test the hypothesis.  For example, if a student is testing water to see which has less bacterial contamination, the control would be tap water and different sources of water such as bottled, distilled, well, water fountain would be the variables that would be tested. The data will determine whether the experiment supports the hypothesis or does not support the hypothesis.  

In any experiment everything is exact except what is being tested.
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Step 5

Analyze and Record Data


Data are measurements and observations generated from an experiment.  Think of some forms of data one can generate or gather from an experiment. Think of: how many, how often, how long, how much, how often..anything that can be measured that is part of the experiment should be recorded and measured.  What do you do with the data?  Transfer the data to create tables/charts and graphs.

Step 6

Conclusion

The conclusion is a written summary of what was found in the experiment.  In a conclusion, the accuracy of the hypothesis must be evaluated.  In other words a conclusion will always state whether the data supported the hypothesis or not. A statement of how the results relate to the hypothesis must also be made. **Reasons for experimental results that are contrary to the hypothesis must also be given. If applicable, the conclusion can end by giving ideas for testing.  If your results do not support the hypothesis: 

Do not change the hypothesis.

Do not leave out experimental results that do not support the hypothesis.

Do give possible reasons for the difference between your hypothesis and the experimental results.

Do give ways that you can experiment further to find a solution.   
Step 7

Repeat the work.  Why should the work be repeated?  To be sure the results are accurate and to duplicate the research.

Part 2

Project Report
Your report is the written record of your entire project from start to finish.  When read by a person unfamiliar with your project, the report should be clear and detailed enough for the reader to know exactly what you did, why you did it, what the results were, whether or not the experimental evidence supported your hypothesis, and where you got your research information.  This written document is your spokesperson when you are not present to explain your project, but more than that, it documents all your work.

Much of the report will be copied from your journal.  By recording everything in your journal as the project progresses, all you need to do in preparing the report is to organize and neatly copy the journal’s contents.  Neatly and colorfully prepare tables, graphs, and diagrams.  If possible, use a computer to prepare some or all of these data displays.

When writing your report, you will need to write in 3rd person, not in 1st person.
Your project report must be typewritten, double-spaced, and bound in a folder or notebook.  It should contain the following in this order:

                         1. Title Page

                         2. Table of Contents

                         3. Abstract

                        4.  Introduction (include background information 

                             from research)

                        5.  Material and Procedure

                        6.  Data/Results (chart, tables, graphs, pictures)

                        7.  Discussion (explain the results)

                        8.  Conclusion (based on the results, results agree               

                             or disagree with hypothesis)

                        9.  Practical Application (of what use is a study 

                             like this?)

                        10. Future Expansion (what else can be done if 

                              this project is a continuation?)

                        11. Acknowledgements (do not mention names, 

                             general statements)

                        12. Bibliography
Title Page

The content of the title page should be as the example below.  The title should be attention-getting.  It should capture the theme of the project but should not be the same as the problem question.

Remember! Your title should be clever but not “cutesy”

Your Science Teacher will give you an ID# for your report, journal and backboard.  The student’s name cannot appear anywhere on the pr

Example:

Table of Contents

The second page of your report is the table of contents.  It should contain a list of everything in the report that follows the Table of Contents page.  PLEASE PUT THE PAGE NUMBERS ON THE TABLE OF CONTENTS AND ON THE BOTTOM OF THE PAGE IN YOUR REPORT.


Example:  
Abstract

The abstract is a brief overview of the project.  It should not be more than one page (200-250 words) and should include the project title, a statement of the purpose, a hypothesis, a brief description of the procedure, and the results.  There is no one way to write an abstract, however the following guideline should be used.  First paragraph should include a short introduction, question trying to be answered from project, purpose, and hypothesis.  Second paragraph should include a short description of procedure/method.  Third paragraph should include results, conclusion, and practical application.

REMEMBER TO WRITE IN THIRD PERSON NO PERSONAL PRONOUNS.  EXAMPLE:  I, we, he, she, they.  

INCORRECT:  I found the sun’s angle rate to be the highest at noon.

CORRECT:  The scientist found the sun’s angle rate to be the highest at noon.   


   Example:  

Examples from VanCleave, Janice.  Janice VanCleave’s Guide to the Best Science Fair Projects. (John Wiley & Sons, Inc., 1997)
 Introduction
The introduction is a statement of your purpose, along with background information that led you to make this study.  It should contain a brief statement of your hypothesis based on your research.  In other words, it

should state what information or knowledge you had that led you to hypothesize the answer to the project’s problem question.  Make references to information or experiences that led you to choose the project’s purpose.  Introduction should be no shorter than 1 and ½ pages in length.  
REMEMBER TO WRITE IN THIRD PERSON.  You will include a section on your board for the introduction.  Summarize your page 1 and ½ in                      your report to about ½ to ¾ of a page for your board.


 Example:
Materials and Procedure
List your project’s materials and procedure in this section of the report.  Materials should be listed in the order that they are used.  Make sure you include all the information such as what kind of water used (tap, distilled, spring) and include the exact measurements.

The procedure must be typed in “bullet form”.  Make sure your Procedure is accurate and that anyone can repeat your experiment by following your procedure.

Example:  

· Put 2 milliliters of distilled water into 10-6 milliliter cups.
· Place 1 milliliter of pure cane sugar solution into 4 of the cups.

Data
Include all the measurements you took and all the observations you made during your experiment.  Graphs, tables, and charts created from your data should be labeled and, if possible, colorful.  Each project must have a table that shows the data and at least one graph.  Charts or extra graphs may be added in your report and on your project board.  This helps the judges quickly observe your data.

(If there is a large amount of data, you may choose to put most of it in an  

 appendix, which can be placed after the conclusion.)

         Example of Table

      SUN RAY ANGLES AT NOON

	Month
	Average Monthly

Angle (degrees, 0)

	October
	40

	November
	31

	December
	24

	January
	31

	February
	40

	March
	48

	April
	56


        Example of Graph
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Example from Van Cleave, Janice.  Janice VanCleave’s Guide to the Best Science Fair Projects.  
(John Wiley & Sons, Inc., 1997) 

Results

The results are a brief explanation of what your graph and chart show.  It must be in paragraph form and PLEASE WRITE IN THIRD PERSON.

Discussion

This section should include an explanation of the results and relate it to your scientific literary search.  Include what other scientists have found in the area of the scientific project.  This should be at least 1-2 pages in length.

Conclusion

See pg. 4
The conclusion summarizes, in about one page or less, what you discovered based on your experimental results.  The conclusion states the hypothesis and indicates whether the data supports it.  REMEMBER TO WRITE IN THIRD PERSON.  SEE EXAMPLE AT THE END OF THIS HANDOUT!

Example from Van Cleave, Janice, Janice VanCleave’s Guide to the Best Science Fair Projects. (John Wiley & Sons, Inc., 1997)

       Example:  
Practical Application

Of what use is a study like this?  How can the information obtained from this project be used in the real world?

Future Expansion

This section should include a brief explanation of what else can be done with this project.  For instance, should more trials be used?  Should different methods be used?

Acknowledgements

Do not mention names of people or institutions only general statements.  Even though technically your project is to be your work alone, it is permissible to have some help.  The acknowledgements is not a list of names,
but a short paragraph stating the names of people who helped you and how, as shown in figure below.

Note that when listing family members or relatives, it is generally not necessary to include their names.  THIS PART IS SUPPOSED TO BE WRITTEN IN FIRST PERSON.


               Example:

Example from Van Cleave, Janice.  Janice VanCleave’s Guide to the Best Science Fair Projects.  (John Wiley & Sons, Inc., 1997)
Bibliography

Use proper listing of references.  DO NOT JUST RELY ON THE INTERNET.  JUDGES LIKE TO SEE JOURNALS AND BOOKS TOO.
The Bibliography is the difference places where you obtained information, including all of the written materials as well as the people you have interviewed.  List the people that you interviewed, separately, in alphabetical order by last name.  Provide their titles and with permission give their business addresses and telephone numbers.  Since you will be using information collected by someone else, you will need the following information for a bibliography or to give credit for any quotes or illustrations you use.

IF YOUR BIBLIOGRAPHY IS LONGER THAN ONE LINE, MAKE SURE YOU INDENT THE SECOND LINE AND ALL ADDITIONAL SENTENCES THEREAFTER.
Part 3
The Display
Your science fair display represents all the work that you have done.  It should consist of a backboard, the project report, and anything that represents your project, such as models made, items studied, photographs, and surveys.  It must tell the story of the project in such a way that it attracts and holds the interest of the viewer.  It has to be thorough, but not too crowded, so keep it simple.

A three-sided backboard is usually the best way to display your work.  Sturdy cardboard or other heavy material is easier to work with and is less likely to be damaged during transportation to the fair.

The title and other headings should be neat and large enough to be read at a distance of about 3 feet (1m).  A short title is often eye-catching.  You can purchase, at office supply stores, self-sticking letters of various sizes and colors for the title and hearings and stick them to the backboard.  You can cut your own letters out of construction paper or stencil the letters for all the headings directly onto the backboard.  You can also use a word processor to print the title and other headings.

The following headings must be on your board:  Problem, Hypothesis, Abstract, Materials and Procedure, Data (which includes a graph, table and pictures), Results, and Conclusion.  The project title should go at the top of the center panel, and the remaining items need to be placed neatly in order.
You want a display that the judges will remember positively.  So before you glue everything down, lay the board on a flat surface and arrange the materials in different ways.  This will help you decide on the most suitable and attractive presentation.  Please use rubber cement to glue all items to your board.  





Example:

Bibliography
General Format

MLA  (Modern Language Association)  style specifies guidelines for formatting manuscripts and using the English language in writing. MLA style also provides writers with a system for referencing their sources through parenthetical citation in their essays and Works Cited pages.

Writers who properly use MLA also build their credibility by demonstrating accountability to their source material. Most importantly, the use of MLA style can protect writers from accusations of plagiarism, which is the purposeful or accidental uncredited use of source material by other writers.

General Guidelines

· Type your paper on a computer and print it out on standard, white 8.5 x 11-inch paper, 

· Double-space the text of your paper, and use a legible font like Times New Roman or Courier. The font size should be 12 pt. 

· Leave only one space after periods or other punctuation marks (unless otherwise instructed by your instructor). 

· Set the margins of your document to 1 inch on all sides. Indent the first line of a paragraph one half-inch (five spaces or press tab once) from the left margin. 

Bibliography: Basic Format

According to MLA style, you must have a Bibliography page at the end of your research paper. 

Basic Rules

· Begin your Bibliography page on a separate page at the end of your research paper. Label the page Bibliography (do not underline the word Bibliography or put it in quotation marks) and center the word Bibliography at the top of the page. 

· Double space all citations, but do not skip spaces between entries. 

· List page numbers of sources efficiently, when needed. If you refer to a journal article that appeared on pages 225 through 250, list the page numbers on your Works Cited page as 225-50. 

· If you're citing an article or a publication that was originally issued in print form but that you retrieved from an online database, you should provide enough information so that the reader can locate the article either in its original print form or retrieve it from the online database (if they have access).

Capitalization and Punctuation

· Capitalize each word in the titles of articles, books, etc, but do not capitalize articles, short prepositions, or conjunctions unless one is the first word of the title or subtitle: Gone with the Wind, The Art of War, There Is Nothing Left to Lose 

· Use italics or underlining for titles of larger works (books, magazines) and quotation marks for titles of shorter works (poems, articles)

Listing Author Names

Entries are listed by author name (or, for entire edited collections, editor names). Author names are written last name first; middle names or middle initials follow the first name:

Burke, Kenneth
Levy, David M.
Wallace, David Foster

Bibliography: Books

Books

First or single author's name is written last name, first name. The basic form for a book citation is:

Lastname, Firstname. Title of Book. Place of Publication: Publisher, Year of Publication.
Book with One Author

Gleick, James. Chaos: Making a New Science. New York: Penguin Books, 1987.

Henley, Patricia. The Hummingbird House. Denver: MacMurray, 1999.

Book with More Than One Author

First author name is written last name first; subsequent author names are written first name, last name.
Gillespie, Paula, and Neal Lerner. The Allyn and Bacon Guide to Peer Tutoring. Boston: Allyn, 2000. 

Article in a Magazine

Cite by listing the article's author, putting the title of the article in quotations marks, and underlining or italicizing the periodical title. Follow with the date and remember to abbreviate the month. Basic format:

Author(s). "Title of Article." Title of Periodical Day Month Year: pages.

Poniewozik, James. "TV Makes a Too-Close Call." Time 20 Nov. 2000: 70-71.

Buchman, Dana. "A Special Education." Good Housekeeping Mar. 2006: 143-8.

Article in a Newspaper

Cite a newspaper article as you would a magazine article, but note the different pagination in a newspaper. If there is more than one edition available for that date (as in an early and late edition of a newspaper), identify the edition following the date (e.g., 17 May 1987, late ed.).

Brubaker, Bill. "New Health Center Targets County's Uninsured Patients." Washington Post 24 May 2007: LZ01.

Krugman, Andrew. "Fear of Eating." New York Times 21 May 2007 late ed.: A1.
Electronic Sources

Some Tips on Handling Electronic Sources

It is always a good idea to maintain personal copies of electronic information, when possible. It is good practice to print or save Web pages or, better, using a program like Adobe Acrobat, to keep your own copies for future reference. Most Web browsers will include URL/electronic address information when you print, which makes later reference easy. Also learn to use the Bookmark function in your Web browser.

Special Warning for Researchers Writing/Publishing Electronically

MLA style requires electronic addresses to be listed between carets. This is a dangerous practice for anyone writing or publishing electronically, as carets are also used to set off HTML, XHTML, XML and other markup language tags (e.g., HTML's paragraph tag). When writing in electronic formats, be sure to properly encode your carets.

Basic Style for Citations of Electronic Sources

Here are some common features you should try and find before citing electronic sources in MLA style. Always include as much information as is available/applicable:

· Author and/or editor names 

· Name of the database, or title of project, book, article 

· Any version numbers available 

· Date of version, revision, or posting 

· Publisher information 

· Date you accessed the material 

· Electronic address, printed between carets ([<, >]).

Web Sources

Web sites (in MLA style, the "W" in Web is capitalized, and "Web site" or "Web sites" are written as two words) and Web pages are arguably the most commonly cited form of electronic resource today. Below are a variety of Web sites and pages you might need to cite.

An Entire Web Site

Basic format:

Name of Site. Date of Posting/Revision. Name of institution/organization affiliated with the site (sometimes found in copyright statements). Date you accessed the site [electronic address].

It is necessary to list your date of access because web postings are often updated, and information available on one date may no longer be available later. Be sure to include the complete address for the site. Here are some examples:

The Purdue OWL Family of Sites. 26 Aug. 2005. The Writing Lab and OWL at Purdue and Purdue University. 23 April 2006 <http://owl.english.purdue.edu>.

Felluga, Dino. Guide to Literary and Critical Theory. 28 Nov. 2003. Purdue University. 10 May 2006 <http://www.cla.purdue.edu/english/theory>.

Bibliography: Other Non-Print Sources

Below you will find MLA style guidance for other non-print sources.

A Personal Interview

Listed by the name of the person you have interviewed.

        Purdue, Pete. Personal interview. 1 Dec. 2000.
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ABSTRACT


Up and Down:


Seasonal Temperature versus Sun Ray


Angle





     The purpose of this project was to find out whether the angle of the sun’s rays at noon affects seasonal temperatures.  The experiments 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 confirm 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 high temperature, the angle of the sun’s rays is lower than during seasons with low temperatures.





Introduction





     The air temperature generally changes quite a bit during the day, but any change from one day to the next at the same time of day is, as a rule, relatively small.  But the temperature of some regions changes significantly over the course of a year, resulting in different seasons.


Researchers have discovered that the effect of the angle of the Sun’s rays at noon on seasonal temperatures.  They stated their experience of the Sun’s high noon altitude and small shadow angles occurring at the same time as high summer temperatures.  Further research provided the facts that as the angle of the Sun’s rays decreases, the more concentrated the rays, thus the hotter the area of Earth receiving them.  It is the angle of the Sun’s rays at noon must change during the year.


     Curiosity about the relation of angle of the Sun’s rays to Earth resulted in a project that has as its purpose to discover now the angle of the Sun’s rays affects air temperature during the year and thus causes seasons.  Based on previous stated research and the fact that it is cooler in the morning when the angle of the Sun’s low altitude, my hypothesis was that as the angle of the Sun’s rays increases during the year, the outdoor temperature increases, causing seasons.








Conclusion





     As stated in the hypothesis, it is the size of the Sun ray angles 


At noon that cause seasonal temperatures, small angles causing warm temperatures and large angles causing cold temperatures.  


The experimental data supported the hypothesis, indicating a direct relation between the angle of the Sun’s rays and the temperatures were found to apply over different seasons.  The smaller the ray angle, the warmer the season, and the greater the angle, the cooler the season.  Experimental data also showed an inverse relation between the Sun’s noon altitude and the angle of the Sun’s rays; thus, as the altitude of the sun increases, its ray angle decreases.  The experiments confirmed that more direct Sun rays (those with the least angle) heat the earth more.


     Through the research as well as experience, it was discovered


that the length of each day is not exactly the same.  Ideas for a 


future experiment would be to determine the effect of day length on the average daily temperature.
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