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2   SCIENCE FAIR SYLLABUS 2008-9 
ALL WORK must be saved on the computer & on a USB flashdrive 

9/4 (Thu) Introducing Science Fair!!! 
9/5 (Fri)  “SF: Getting the Idea” (Checklist #1 - 10 project ideas) due 
9/8 (Mon) Hand back ideas, Checklist #2 (5 more ideas) due 
9/9 (Tues)  Checklist #3 (5 MORE project ideas) due  
9/12 (Fri) Finalize project idea 
9/15 (Mon)  4 web sites, notecards 1-20 due, 1 previous experiment included 
9/16 (Tues) MLA Bibliography #1 due (includes 4 web sites).  
9/22 (Mon)  2 more sources due (Interviews/books) & notecards 21-40 due.  
  1more similar / previous experiment included 
9/23 (Tues)  MLA Bibliography #2 due (all sources to date included)  
9/29 (Mon)  4 final sources web sites/books, notecards 40-60 due 
  3rd similar / previous experiment included 
10/3 (Fri)  Research paper “draft 1” due. Parent-preread / signed 
 Peer grading/input. Attach PERFECT COMPLETE MLA Bib. 
10/10 (Fri)  FINALED Science Fair research paper due. Parent/self graded. 
10/13 (Mon)  Statement of Problem, Hypothesis, Purpose due  
 (all typed on individual pages) 
10/17 (Fri) Variables & Controls due (bulleted format) 
10/20 (Mon)  Materials list, Experimental Procedures due (numbered, step by 

step list, typed and on separate pages) 
10/22 (Wed) Hand back procedures approved projects begin testing! 
11/3 (Mon) Summary of experimentation phase #1 due  (results so far) 
11/17 (Wed) Summary of experimentation phase #2 due  
12/1 (Mon) Experiment results due (include graphs, pictures, observations, 

data tables, written summary) 
12/8 (Mon)  Conclusions, Recommendations and Acknowledgements due  
12/10 (Wed) Abstract due (form will be presented in class) 
12/17 (Wed) FINAL PROJECT NOTEBOOKS DUE: include all parts, 

Table of Contents (every page in notebook correctly numbered), 
and the Log/Appendix (experimentation/result graphs, all the 
original data & recordings from experimentation… the messy 
stuff!!) 

1/6 (Tues)  BACKBOARDS DUE 
DEADLINES and DIRECTIONS ARE MANDATORY! 

It is essential that you meet every deadline. We only have 4 months to complete this 
immense amount of work and procrastinating or delaying your work makes the 
project stressful and awful! All unexcused late work will receive a 0!!! 3 unexcused 
late assignments will result in semester grade of a C or lower. We have these strict 
deadlines to keep you from becoming overwhelmed. Also, site judging (Marshall’s 
Science Fair) occurs on January 16th and the Regional San Diego Science Fair is on 
January 22th & 23th.  City Science Fair is March 31-April 2, State SF is May 18&19 



3 Welcome to Marshall’s Science Fair! 
A GUIDE TO SCIENCE AND ENGI NEERING PROJECTS 

 
   A science project is one in which a student sets out to answer a question. Ideally, 
   students will answer this question using the techniques of professional scientists.  
   This project is not simply a library report or term paper. The student will design  
   and conduct an experiment outside of class to answer this question under the  
   supervision of parents, instructor, and community consultants. The main research, 
   thinking, experimental design, procurement of equipment, writing, and backboard  
   construction are to be done by the student! Below is a brief summary of the SF  
   process. 
 
THE SCIENCE FAIR PROCESS 

• Choosing a topic and question 
• Research: learning about the topic 
• Research paper with bibliography 
• Notebook – First Parts: Statement of the Problem, Hypothesis, Purpose, 

Variables & Controls 
• Planning the experiment: Material list, Procedures 
• Conducting the experiment, recording all data and observations 
• Notebook – Final parts: Results (data tables, graphs), Conclusion, 

Recommendations, Acknowledgements 
• Building the backboard 
• Oral presentations 

 
What follows in this booklet is bit more of the process implemented here at 
Marshall by both Ms. Wiggin and Mrs. Gillum. As teachers, our job is to guide and 
assist the students in their understanding of the experimental scientific method. It is 
our hope that this booklet provides a place for students to become familiarized with 
the science fair process. Keep in mind; you will see all of this information again, in 
MUCH MORE detail. Good luck! 
 
This is to certify that my student and I have read and discussed the Marshall 
Middle School Science Project Handbook. We understand the time line and the 
necessity of getting an early start. We understand that not meeting the 
deadlines will have a major effect on the student’s final grade. We also 
understand that this project is intended to be a positive science experience for 
the student and not to be the parent's project. We understand that equipment 
may be borrowed from the school without any cost as long as it is returned in 
good condition and in a timely fashion. 
 
Parent Signature ___________________________________________________ 
Student Signature _____________________________________Date: __________ 

4 WHAT YOU NEED FOR SCIENCE FAIR 
 

GET NOW: 
1. Black composition book: AKA – Your Little Black 

Book! This will be your SF log and appendix. Not 
only will you complete a few SF assignments in this 
log, but all of your notes, observations, and rough 
data from your experiment will go in here. This log 
is crucial to science fair! Judges won’t give your 
project a second look if you lack the rough data. 

2. USB Key/Flashdrive: This is how you are going to 
transfer your work. You will be given time in school to 
spend on SF work. Transferring all of your documents 
on a USB key will let you maximize your class time. It 
doesn’t matter how big a key you get, since we’ll be 
dealing with mostly small files (documents). If you are 
unable to purchase one, please let me know. 

 
I WILL PROVIDE: 

1. If you need to borrow any science equipment, I will be more than happy to 
lend whatever I have. 

2. Class time 
3. Reduced workload on the regular 8th grade science curriculum 
4. Plenty of information, motivation, and help! 
 

GET LATER: 
1. 3-ring notebook (basic color like black or blue, 1- 1 1/2”) 
2. Sheet protectors 
3. Materials for your experiment 

Backboard: 3-panel foam or cardboard board (these can be purchased at office 
stores like Staples or art stores like Michaels) 



5 GETTING THE IDEA 
A science fair project! What to do??? Do I have to find a cure for cancer?  
A way to end pollution? An endless supply of inexpensive electricity? HELP! 
WHOA!! Quit biting your nails! You’re not expected to win a Nobel Prize with 
your very first project (that can wait a year or two!) What are you expected to do? 
Well, first of all, you’ve got to select a topic. And, how, you ask, do you do that?  
 
SUGGESTION #1 
List 10 things you are interested in. Examples: playing the piano, football, 
computers, people watching, plants, chemistry, skateboards, animals OR, list 10 
things you have wondered about. Examples: Is black print easier to read than 
blue? Do brown eggs have more cholesterol than white? Would a helicopter fly 
better if it had more blades? What care do computer disks really need? 
Now, pick the four most interesting topics above and ask yourself 5 questions about 
each one... questions you’d really like to know the answers to. For example, let’s 
say you really like football. Your questions might include, “Can I write a computer 
program to predict the outcome of this year’s NFL games?” “Would young players 
learn faster if the coach used a computer to diagram plays?” “Do players with 
thicker necks suffer fewer injuries?” “Does artificial turf produce more 
touchdowns?” etc. 
 
SUGGESTION #2 
READ!!! Read the newspaper, magazines, blogs, the Internet. Look for interesting 
topics, new science discoveries, anything that may pop a few ideas into your head. 
Go to the library and browse through the books. 
Another outstanding source is: http://www.usc.edu/CSSF/ the CA state science fair 
site. Check out previous project winners from the past. 
 
SUGGESTION #3 
Start googling Science Fair on the Internet. Start reading about other projects. 
While you can’t copy a project, you may be able to improve one with major 
modifications. Also, sometimes just looking at ideas help the creative juices start to 
flow. See Mrs Gillum or Ms Wiggin for SF idea books that they have! 
 
SUGGESTION #4 
Use starter sentences. Fill in the blanks and see if you come up with anything 
interesting. 

1. What is the effect of ____________ on ___________? 
2. How/to what extent does the __________ affect ___________? 

       3.Which/what ___________ (verb) __________________? 

6    DECIDING ON AN IDEA 
So, you think you have an idea? Read through the following to make sure your 
 topic is one that is going to work. 

• Make your topic one that interests you!! Research shows if you are 
interested in your subject, you will put more time and effort into it. Any 
topic can be considered (baseball, soccer, food, roller coasters, health, 
computers, ecology, animals, chemistry, etc.) 

• Some projects sound “real” scientific... be sure to identify the reason WHY 
you want to do this project. What problem are you trying to solve? Please 
don’t leave your teacher, peers and the science fair judges scratching their 
heads trying to figure out what the heck you’re trying to do, and why!! 

• Be realistic about the amount of time you have. You only have the month  
of November to run your experiment. Choosing a botany (plant) project 
may not be the wisest decision with our tight schedule. 

• Be realistic about your resources. “Can I get my hands on a nuclear 
reactor by November?” If the answer is no, it might be wisest to move on. 

• Keep this question in the back of your mindÉ  
ÒHOW AM I GOING TO TEST THIS?Ó 

 
EXAMPLES OF SUCCESSFUL PROJECTS 

• A Prototype for a Lunar Plant Growth Chamber 
• Effect of Fins on Water Rocket Stability 
• How Do Different Foundations Stand Up to Earthquakes 
• A Study of the Senses in Stress Management 
• The Effect of Authority Figures on Group Decision Making 
• Effects of Food Preparation on Vitamins 
• Does Water Purity Affect Surface Tension? 
• Subliminal Persuasion by Television 
• Beach Sand Fluctuations and Cliff Erosion 
• Does Fire Stimulate Plant Growth? 
• Effect of Age on Aerobic Abilities 
• Cotton, Linen, Wool: Which One Lasts Longer? 
• Does Garlic Inhibit the Growth of Oral Bacteria? 
• Jupiter's Decametric Emission 
• Shock Attenuation in Baseball Helmets 

Hot Fish, Cold Fish: Respiration in Goldfish



7  DON’T EVEN THINK ABOUT IT 
Just as there are a lot of fantastic ideas, there are also a lot of horrible ideas. Please 
read through the lists below to know which projects should be avoided at all costs. 
 
PROJECTS THAT WILL NOT BE ACCEPTED 
1. Survey projects (opinion sampling, product use, taste testing, etc)  
2. Models (volcanoes, solar panels, electric circuits…) 
3. Demos (how a battery works…)  
4. Anything in violation of animal or other Fair regulations (tobacco, explosives, 

rocket fuel, etc.) 
5. Projects with small sample sizes (or ones where it would be IMPOSSIBLE to 

do a lot of tests/trials 
6. Illogical or “Who Cares?” tests – e.g. effect of rum on plant growth 
7. Projects in which the results are common knowledge 
8. Kit building, e.g. Radio Shack or Heath kits 
9. Projects which duplicate standard class/text experiments 
10. Collections, e.g. minerals 
11. Anything with purely subjective measurements or preferences 
12. Product testing projects (which is best?) that lack science 
 
PROJECTS UNLIKELY TO BE ACCEPTED: 
1. Effect of colored light, music, talking (etc) on plants (or anything else) 
2. Effect of caffeine, smells, music on test scores, school work 
3. Mold or crystal growth  
4. Effect of Coke, coffee, etc. on teeth 
5. Effect of running, music, video games, etc. on blood pressure 
6. Do we eat balanced diets?  
7. Strength/absorbency of paper towels 
8. Astrology 
9. ESP, especially standard card test 
10. Basic maze running 
11. Effect of color on memory, emotion, mood, taste, strength, etc. 
12. Optical Illusions 
13. Reaction times  
14. Most male/female comparisons 
15. Basic planarian re-growth 
16. Detergents vs. stains 
17. Basic flight tests, e.g. planes, rockets 
18. Battery life projects of the plug in and run down type 
19. Basic popcorn volume tests 
20. Basic flower preservation techniques 
21. Child-resistant caps tested on kids (arthritics, maybe) 
22. Sleep learning 
23. Taste or paw-preferences of cats, dogs, etc. 
24.   Ball bounce tests with poor measurement techniques 

8     60 NOTECARDS: 

�NOTECARDS: �You will be asked to take brief notes on 3 x 5 cards from some of 
the references youÕve found. Notecards may contain 1-2 sentences, quoted or 
paraphrased, or diagrams, definitions, etc.!Notecards also contain a category title, 
and a code system to tell which reference and page the information was taken from. 
See below for a typical notecard. !Only write notes which you feel will be usable in 
some way in writing a background research paper. DONÕT WRITE notes if  YOU 
do NOT understand what they mean!!!!!Be sure to use your notecards by assigning a 
category title in the upper left hand corner, then, number them from 1-100+ in the 
upper right hand corner. (JUST IN CASE you drop them!!)!A typed Bibliographic 
Reference Sheet must accompany the notecards, in which the numbered references 
match the coding system used on the notecards. !Remember: you will need a 
minimum of 3 previous experiments that are similar to your project that provide 
information to validate your hypothesis. Be sure your research will be of value to 
you and your paper!! 

EXAMPLE OF HOW A TYPICAL NOTECARD  
WILL APPEAR: 

�(WITH CODE SYSTEM)� 

A ..... ADRENAL GLAND 
               STRUCTURE ...           1 

����Consists of an innerbody,�the 
medulla, surrounded by �an 

external “rind” cortex ��� 

 
 

4,    102 

: Category, what the note is about, 
card number 
 
: the note itself. A quote or 
summary. Use quotation marks if a 
quote. 
 
 
 
: bibliography reference 
4 = which reference 
102 = page number 

                      Due Dates for Notecards: 
Monday: 9/15: 20 due with MLA bibliography (4 web sites)  
Monday: 9/22: 20 due with MLA bib. (2 books & personal interview)  
Monday: 9/29: 20 due with MLA bibliography (3 web sites) 
 



9      Research Paper 
Once a topic has been approved, the student may start researching their topic. A 
thorough understanding, thus serious research, is crucial to the success of the 
project. Often, through research, a student will develop their question even more 
and the project will get better and better. Before beginning the paper, students will 
spend over 2 weeks recording their research on note cards and creating a 
bibliography. 
 
ESSENTIAL RULES 

• No “I”s or “you”s - write from the 3rd person 
• Minimum of 4 pages of solid information 
• Double space 
• 12 point, regular font (no pretty or cool ones) 
• EDIT, EDIT, and EDIT (no spelling mistakes!) 
• Cite references (footnotes) for all specific information & facts that are not 

common knowledge, for all quotations, and for all research results 
• Create a numbered bibliography for all references used and cited 

 
RESEARCH PAPER PARTS 
1) Introduction: A description of the problem being investigated; NOT a question. 

State how (not why) the experimenter (you!) selected this problem. 
2) Previous Research: What has been done by others in this field, or on related 

topics? This section should cite 3-4 specific experiments that you have read 
about.  For each, include a short summary indicating what was done, what they 
found out, and who did it.  This section is ESPECIALLY IMPORTANT and 
will be 50% of your paper. Tie this previous research in with your project and 
tell how it led to or influenced your hypothesis. Include your hypothesis in 
bold. 

3) Techniques and Resources: Write a synopsis of your experiment, not numbered 
procedures, but a one paragraph summary of what you will do, or what you 
might tell a friend about how you were going to conduct your experiment, but 
in more formal language. Describe the techniques that must be mastered in 
order for you to conduct this experiment, and a discussion of the resources and 
assistance that might be required. 

4) Core Science Knowledge: This section should include core scientific 
information that you need as background to understand the specific research 
papers and technical information that you used in planning and conducting 
your experiment.  

5) Conclusion: Summary of key points that were made in above sections, NOT in 
same words. Include relevance, key research leading to hypothesis and an 
ending or phase out    

 

10   Research Paper Format 
ESSENTIAL RULES! 

 No “I”s or “you”s - write from the 3rd person 
 Include a minimum of 4 pages 
 Double space 
 12 point, regular font 
 EDIT, EDIT, and EDIT 
 USE YOUR CARDS!! 

 
Part 1: Introduction 
Introduction = 1/2 to 1 page (No more, no less) 
Include the following: 

 A description of the problem being investigated; NOT a question. 
 How (not why) the experimenter (you!) selected this problem; what  

reading or experience or process led to selection of this problem 
 Why this is a useful/interesting/important question to investigate. 

 
Part 2: Previous Research 
Previous Research = at least 1/2 to 1 page 
Include the following: 

 What has been done by others in this field, or on related topics? 
 Cite specific experiments, 3 or 4 that you have read about. 
 For each include a short 3-4 sentence summary indicating what was done 

(the problem), what they found out (result, conclusion), and who did it.  
 Be sure to give the reference information and page numbers.  
 DO NOT list or give numbered steps. This section is ESPECIALLY 

IMPORTANT. 
 Tie this previous research in with your project by telling how it led to or 

influenced your hypothesis. 
 Include your hypothesis!!! 
 HIGHLIGHT your hypothesis in some way (use CAPS or bold 

words…make it clear!) 
 
Part 3: Techniques & Resources 
Techniques & Resources = 1/2 - 3/4 page 
Include the following: 

 Write a synopsis of your experiment 
 DO NOT write a numbered procedure 
 Write a paragraph summary of what you will do (to revise after conducting 

the experiment) - or what you might tell a friend about how you were going 
to conduct your experiment, but in more formal language. 

Describe the techniques that must be mastered in order for you to 
conduct this experiment, and a discussion of the resources and 
assistance that might be required.  



11   Part 4: Core Science Knowledge 
Core Sci. Knowledge: 25% of paper (>1 page) 
Include the following: 
 Core scientific information that you need as background to understand the 

specific research papers and technical information that you used in planning 
and conducting your experiment.  

 The info should relate directly to your particular research project, not be 
vaguely in the same area. 

 Get this info from science texts, journals, other books and periodicals, web 
sites, encyclopedias, scientists and any other references you can find. 

 This section should not be more than 20% - 25% of your total paper. Thus, if 
your paper is 5 pages, this section should be no more than 1-1 1/2 pages.  

 This is NOT filler; only truly necessary and related information should be 
included.  

 You MUST understand what you write, and be able to explain it in your own 
words. 

 No copying: IN YOUR OWN WORDS (teachers can always tell the 
difference!) 

 Look up unfamiliar vocabulary. 

              Part 5: Conclusion 
Conclusion = at least 1/2 page 
Include the following: 
 Summary of key points that were made in above sections 
 Do not use the same words (boring!), instead, revamp your thoughts, what is 

the take home message? 
 Include relevant and key research that led to the hypothesis (one of the three or 

four described earlier) 
 Finally, finish with a simple ending. 

 
Research Paper Due Dates 
 Rough Draft Due: Fri. 10/3 

• Include your MLA bibliography 
• Prepare these papers for peer-editing 

• Final Draft Due: Wed. 10/10 
Must include PERFECT and COMPLETE MLA Bibliography 

12   MLA BIBLIOGRAPHY 
     Along with the research paper, students are required to include a bibliography.  
     This will be done in MLA (Modern Language Association) style. It is the most  
     commonly used way to write papers. There are a few basic rules; otherwise,  
     every type of source will be entered differently.  
    GENERAL RULES 

• The first line of each entry must begin at the left margin. 
• All additional lines of an entry are to be indented 1/2 inch. 
• Double space between entries. Single space within entries. 
• List entries in alphabetical order by the first word, exception: a, an and the.  
• Do not use titles (Dr., Jr., MD, etc.) 
• Put a period and two spaces between the author(s) and the title. 
• No author? Skip to the title. 

Writing a Bibliography: MLA Format Basics 
Your list of works cited should begin at the end of the paper on a new page 
with the centered title, Works Cited. Alphabetize the entries in your list by the 
author's last name, using the letter-by-letter system (ignore spaces and other 
punctuation.) If  the author's name is unknown, alphabetize by the title, ignoring 
any A, An, or The. 
For dates, spell out the names of months in the text of your paper, but 
abbreviate them in the list of works cited, except for May, June, and July. Use 
either the day-month-year style (22 July 2008) or the month-day-year style 
(July 22, 2008) and be consistent. With the month-day-year style, be sure to 
add a comma after the year unless another punctuation mark goes there. 
Underlining or Italics? 
When reports were written on typewriters, the names of publications were 
underlined because most typewriters had no way to print italics. If you write a 
bibliography by hand, you should still underline the names of publications. But, 
if you use a computer, then publication names should be in italics as they are 
below. Always check with your instructor regarding their preference of using 
italics or underlining. Our examples use italics. 
Hanging Indentation 
All MLA citations should use hanging indents, that is, the f irst line of an entry 
should be f lush left, and the second and subsequent lines should be indented 
1/2". 
Capitalization, Abbreviation, and Punctuation 
     The MLA guidelines specify using title case capitalization - capitalize the 
first words, the last words, and all principal words, including those that follow 
hyphens in compound terms. Use lowercase abbreviations to identify the parts 
of a work (e.g., vol. for volume, ed. for editor) except when these designations 
follow a period. Whenever possible, use the appropriate abbreviated forms for 
the publisher's name (Random instead of Random House). Separate author, 
title, and publication information with a period followed by one space. Use a 
colon and a space to separate a title from a subtitle. Include other kinds of 
punctuation only if it is part of the title. Also use quotation marks for titles of 
unpublished works and songs.



13      Format Examples 
Books 
Format: Author's last name, first name. Book title. Additional information. 
City 
 of publication: Publishing company, publication date. 
Examples: 
Allen, Thomas B. Vanishing Wildlife of North America. Washington, D.C.: 
National Geographic Society, 1974. 
 Hall, Donald, ed. The Oxford Book of American Literacy Anecdotes. New 
York: Oxford UP, 1981.  
Encyclopedia & Dictionary 
Format: Author's last name, first name. "Title of Article." Title of 
Encyclopedia. Date. Note: If the dictionary or encyclopedia arranges articles 
alphabetically, you may omit volume and page numbers. 
Examples: 
"Azimuthal Equidistant Projection." Merriam-Webster's Collegiate Dictionary.  
10th ed. 1993. 
Magazine & Newspaper Articles 
Format: Author's last name, first name. "Article title." Periodical title Volume 
# Date: inclusive pages. Note: If  an edition is named on the masthead, add a 
comma after the date and specify the edition. 
Examples: 
 Kalette, Denise. "California Town Counts Down to Big Quake." USA Today  
21 July 1986: sec. A: 1.  
Website or Webpage 
Format: Author's last name, first name (if available). "Title of work within a 
project or database." Title of site, project, or database. Editor (if available). 
Electronic publication information (Date of publication or of the latest update, 
and name of any sponsoring institution or organization). Date of access and 
<full URL>.  Note: If you cannot f ind some of this information, cite what is 
available.  Examples: 
Devitt, Terry. "Lightning injures four at music festival." The Why? Files. 2  
     Aug. 2001. 23 Jan. 2008.   <http://whyfiles.org/137lightning/index.html>.  
Lancashire, Ian. Homepage. 28 Mar. 2002. 15 Sept. 2008    
     <http://www.chass.utoronto.ca:8080/~ian/>. 
Personal interview:  
Format: Person Interviewed. Type of Interview (personal, telephone, email). 
Date. Example:  
Irwin, Michelle. Email interview. 15 Sept. 2008 

 

14            THE SF NOTEBOOK 
The SF notebook is another essential part of the process. This 3-ring notebook, 
containing ALL of your SF work, will be the ultimate testament to the amount of 
hard work you’ve done this year. The notebook will also go with you to the actual 
science “fairs” and be read by teachers, peers, and the judges. Below is a list of each 
“part” in the notebook, as well as a brief summary for each. 

Each page in the notebook should have identical formatting. Each page should be 
the same font (simple style like Times, Arial, etc.), 12 point font, 1” margins, 1.5 
spacing, and numbering. The title of the section should be centered at the top of the 
page.  

TITLE PAGE: Title of project, your info 

ACKNOWLEDGEMENTS: “I’d like to thank…” 

TABLE OF CONTENTS: A simple list of every part in your notebook  

RESEARCH PAPER: You should know what this is by now… 

BIBLIOGRAPHY: Ditto. 

STATEMENT OF PROBLEM: This is a statement of what you hope to discover, 
validated by what you have learned through your research, and what problem you 
hope to solve.  

PURPOSE: Why you are doing this project?  Why it is important? This 2-3 
paragraph section explains what purpose you hope to achieve. 

HYPOTHESIS: A hypothesis is an educated guess about the results of your 
experiment. It is what you think might happen. What effects or results do you 
expect, based upon your research? Your hypothesis MUST be quantitative, 
meaning it will include a number or percentage. A hypothesis does NOT have to 
be right or wrong. Sometimes the greatest knowledge comes from a “wrong” 
hypothesis! 

PROCEDURES: A step-by-step recipe of everything you will do in your 
experiment. Your procedure is one of the most important parts of your project! The 
way you plan and design your experiment will make or break your project. Judges 
look closely at procedures to see if EXPERIMENTAL DESIGN really answered the 
QUESTION that you want to solve. In complete, numbered sentences, written in 
past tense, write a minimum of a 15-step procedure. Be specific and detailed, use 
diagrams, sketches, or photos if necessary. The procedures are so detailed that 
anyone reading them could perform your experiments EXACTLY as you did them 
with EXACTLY the same size, quantity, brands of equipment, subjects, etc. Also, 
one of the most important things, make sure you use a LARGE number of 
subjects/test runs in your experimentation or the results will not be believable 
leaving the experiment useless. 



15 MATERIALS: In a numbered list, describe every item you will need to run this  
     experiment. Include quantities, sizes, brands, colors, shapes, tools, volumes.  
     Use metrics when possible. 

VARIABLES & CONTROLS:  
• A VARIABLE is either one factor YOU CHANGE in an experiment or 

one factor you are trying TO MEASURE in an experiment which results 
from that change. You will specify both.  

• A CONTROL GROUP is a separate experimental group which is in a 
"normal" condition in which you do NOT apply the variable you are 
changing in your other groups.  

• CONTROLS (this is different from the control group) are all of the 
factors which must remain the same in all groups during your experiment.  

RESULTS: What happened during your experiment? This is the section you 
record that. It consists of 4 parts: (1) data tables, (2) graphs, (3) 
photographs (sketches), and (4) discussion – includes observations, short 
summary, this part may in itself be 2 pages. Everything needs to be 
computerized and typed. All rough data (hand-written data tables) will be 
part of your log/appendix. 

CONCLUSIONS: Based upon the experimental collected data in your log, 
analyze the results. Conclusions are usually at least two double-spaced 
pages in the Science Fair Notebook with the original hypothesis restated. 
What conclusions were discovered through the experimentation? 
Conclusion also discusses of what use the experiment might be to 
humankind.  

RECOMMENDATIONS: Recommendations analyze strengths and 
weaknesses of your experimental design, and procedure. Gives possible 
explanations as to why the results occurred, and suggests future 
improvements on the experimental design. 

APPENDIX/LOG: This is your diary of everything that happens with your 
project…in your little black book. Include your day-to-day notes on how things are 
going, observations, measurements, ideas learned from books, how your procedures 
change, ideas you've learned from talking to various people, tables and charts, 
sketches, and photographs. Be sure to DATE every entry in your log. Eventually, 
this will be placed in the back pocket 
of the notebook. The most important information in your log will be all of your 
“rough” experimental data. As you’re receiving measurements during the 
experiment, you will record them neatly in pre-made data tables and charts in your 
log. Take photos as you perform your experiment! Judges will ask to see this 
information. If it’s not there, they will be suspicious about your project. 

16    THE SF BACKBOARD 
Each student will construct a display that will be set up at the fair along with 
the SF notebook and equipment the student may wish to display. According to 
the GSDSEF, “The display is essentially a compromise of content vs time.” 
Ideally, it should stand on its own, describing the major elements of the 
project and should be easily read from 3 feet away. If logically and neatly 
organized, it should require no more than sixty seconds reading time. While 
appropriate graphs, photographs, illustrations and equipment displays are 
encouraged; gimmicks (e.g., flashing lights) are not. If, after reviewing the 
display, you feel confused rather than hungry for more, it has not served its 
primary purpose. You want to grab the judges interest BUT not confuse them! 
WHAT ARE THE BOARD REQUIREMENTS?  
The display is a self-standing 3-panel board made out of cardboard or foam 
board. Construction or contact paper, cloth, or paint may be applied over the 3 
sections. The 3-sectioned display should be no wider than 4 feet when opened 
and self- standing. Height should be at least 3ft tall. When opened, the display 
should not have a depth (from front edge to back middle section)over 18 inches. 
WHAT GOES ON THE BOARD?  
First, a snazzy title that attracts attention should be front and center on the 
display. Second, the display briefly summarizes the problem, purpose, 
hypothesis, procedures, results, and conclusions. Be sure to include graphs and 
pictures. Each section can be single spaced, size 22+ font. Do not simply copy 
from your notebook. Do not include your name on the front of the board BUT 
you may use photos of yourself if they are not front facial shots. 
TIPS AND TRICKS 
• Explore several layouts/designs before gluing anything down. 
• Matting the sections looks very professional, as do borders. 
• Use attractive colors with high contrast. 
• Use only professional or computerized lettering,in a large and attractive 

font. 
• Correct spelling is a necessity. 
• Use a paper cutter to make cuts! 
• The goal of the backboard is to grab the judges’ attention. Think of it as an 

advertisement. Ideally, the judges should look at it, understand the main 
concepts and results of your experiment, but want to learn more! 

 



17      SF AND YOUR GRADE 
Since this is a Science Fair Advanced class, your science fair work will make up a 
huge part of your class grade (duh). In fact, roughly half of all the points earned in 
this class will be from science fair. What does this mean? It means you need to put 
forth your absolute best effort on all science fair work for two reasons. First, you 
need high-quality work to successfully compete and progress in science fair. 
Second, because your grade in this class depends on it. Not to mention, shouldn’t 
everything you turn in, in any class, be the best you can do? So, how are you 
actually graded on science fair work? 

SF ASSIGNMENTS 
• This includes ON TIME homework like completing “SF: Getting the Idea” 

worksheet, bringing your sources and note cards to school, etc.  
• I will assign a certain number of points to each assignment and check off 

who did it and who didn’t. That’s it, you either get the points or you don’t. 
ZERO points for late work, and you still must do it! 

SF NOTEBOOK 
• Each part of the notebook (ie, hypothesis, results, etc.) will be turned in 

and graded separately. 
• Since the goal is to get each part as perfect as we can, I will return each 

part with plenty of red writing all over the page. I EXPECT students to fix 
their errors, staple the new draft on top of the old one, and turn the part 
back in. I will re-grade accordingly. 

• Rubrics are available on the website and upon request in class. 

HOW CAN I GET AN A IN THIS CLASS? 
• Turn in work ON TIME. 
• Follow ALL of the directions printed in this booklet and in further 

handouts to come. 
• Do the best you can!!! 

FURTHER NOTES 
• Your grade in this class is not dependent on how far you go in science fair. 

However, students that make it to the city and state science fair levels are 
typically students with the “best” notebooks. “Best” meaning incredibly 
well written, exceptionally neat, organized, and thorough, with excellent 
scientific content. 

 
   Failure to complete a science fair project results in an “F” grade for the class,  

   for both semesters. Late work students (those who have more than 3 late    
   assignments) will receive a G (or lower) semester citizenship grade.  
   Second semester, students will be given an overall SF notebook grade and 
   also a grade on their backboard and oral presentations. 

18  SUGGESTIONS from your teacher  
 

1) Get started with library research EARLY (NOW!). 

2) Do NOT choose a topic that cannot be completed by the third week in December. 
Be sure you can get all equipment, subjects, skills to do experiment!! 

3) Know the difference between the word "affect" and "effect"! GENERALLY, in 
science, "affect" is an action word and "effect" is a noun. Look at the following 
examples: How will light AFFECT the photocell? The EFFECT was immeasurable. 

4) Run many tests (as many experimental runs as possible!). Use large sample 
sizes...At least 50 or 100 subjects is usually the minimum! You will need MANY 
REPEAT EXPERIMENTS (at least 2 runs of 10 tests each) to really say whether or 
not a pattern exists. ONE EXPERIMENT IS NOT ENOUGH! 

5) If working with living organisms, know their life cycles, needs, and times needed 
for reproduction of offspring. Example: fruit flies actually need 4-5 weeks to 
produce new offspring, so plan these "waiting periods" into your procedure. 

6) Always design experiments where MEASUREMENTS can be made--length, 
volume, mass, time intervals. Use the metric system in all of your measurements. 
Organize your neat data in tables and charts. 

7) If things do not go well, FEEL FREE to change your procedures. You are not 
locked into one type of experiment. If at least 1 month is left before the School Fair, 
you can even change your topic, with the teacher's permission. 

8) Make sure your PROCEDURE really tests the question asked. Keep your TOPIC 
and QUESTION very narrow. Don't try to answer everything. Be sure you are 
changing just one variable and you have excellent controls. 

9) When you run into snags in your procedures, or have difficulty finding 
equipment, most colleges and universities can put you in touch with someone who 
may be able to assist you. SDSU and UCSD are two resources. Just look in the 
phone book under the name of the university and then find the phone number of the 
DEPARTMENT under which your project category most fits. Also, we may have a 
business partnership who may furnish consultants. ASK US!! 

10) More than anything, be sure this is a project that YOU ARE really interested in. 
The most successful projects are those where the students enjoyed doing them!



19             The Top 10 Things You Should Know  
about Science Fair 

As reported by Ms. Wiggin’s 2006-2007 Advanced Science Classes. 
 

   10. Ask Questions: Get help from teachers, the community, parents, adults, your 
friends, whoever is willing to help! 

   9. Make your backboard neat, creative, & attractive: Set aside a lot of time for 
your backboard. It will take longer to do, than you think. 

   8. Be prepared to work hard: The more effort and time you put into your 
project, the farther you will go in the competitions. Don’t forget; there is fame, 
fortune, and money along the way! 

   7. Be clear with your variables and controls: Make sure you have an obvious 
control group and be clear about your variables. Make sure your experiment 
answers a legitimate question, preferably the one you started with. 

   6. Be prepared to talk to judges: Make sure you know what you are talking 
about. Don’t be shy and stay confident! Be overly prepared by asking adults to 
grill you about the project and practice your responses. 

   5. One word: RESEARCH: Know your topic! 

   4. Stay organized: Use the log (black composition book) to keep track of all your 
work, ideas, questions, and problems. Make a calendar to set deadlines for 
yourself. Allow yourself plenty of extra time to finish all of the parts.  

   3. Do as many trials as humanly possible: The strength of your results depends 
on the number of trials completed or, for surveys, the number of participants 
involved. Projects will be immediately eliminated if there is an insufficient 
number of trials! 

   2. Pick a topic that is interesting to you: You will be spending HOURS 
researching, experimenting, writing, and talking about this topic. Make sure the 
project you choose is one that you like! 

   And finally… the #1 thing you should know: 

   1. Do not procrastinate!: Seriously, do NOT procrastinate. Choose your topic as 
        soon as you can, f inish your research paper early, etc. Not only will everything  
        take longer than planned, but also lots of things will go wrong and you will   
        need time to sort it all out! Every student agrees; the best way to succeed at  
       science fair is to NOT PROCRATINATE!  

20        Help on the Web 

IMPORTANT SCIENCE FAIR WEBSITES  
• San Diego Science Fair: http://www.gsdsef.org 
• California State Science Fair: http://www.usc.edu/CSSF/ 
• Discovery Channel’s Science Fair Central: 

http://www.school.discovery.com/sciencefaircentral 
• Mrs. Gillum’s SF site: http://mrsgillumscience.com 
• Ms. Wiggin’s SF site: http://erinwiggin.com/sciencefair.html   
 

SCIENCE FAIR IDEA BANKS 
(use to help create your OWN idea, not to steal one) 

• http://www.all-science-fair-projects.com/  
• http://pbskids.org/dragonflytv/scifair/index.html   
• http://www.cool-science-projects.com/index.html  
• http://www.cdli.ca/sciencefairs/intermed.html  
• http://www.scifair.org/projects/  

 
ADDITIONAL SCIENCE FAIR GUIDES  

• Science Buddies SF Guide 
http://www.sciencebuddies.org/mentoring/project_guide_index.sht
ml  

• Lakewood Public Library Guide 
http://www.lkwdpl.org/study/sfair/  

• Another science teacher’s take on SF 
http://www.ri.net/schools/East_Greenwich/Cole/sciencefair.html  

 
SEARCH ENGINES FOR RESEARCH PAPER 

http://www.dogpile.com  
http://www.yahoo.com  
http://www.ajkids.com  
http://www.yahooligans.com  
http://www.educationworld.com  
http://www.infoplease.com  
http://www.vlib.org/Science.html  
http://www.google.com 


