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Begin a Log Book 
 

The log book: 

• Is a start-to-finish, dated record of all work done on a project.  This may be handwritten or a 

Word document. (if you are doing a digital project) 

• Has all pages numbered.  

• Contains detailed notes of every step of the project from beginning to end 

• Does not include names of any people in your log book, report, or on your display.   

 

What to include: 

READING NOTES, ARTICLES, AND DATA 

• Any information you gather for your research goes in this section. Your notes and recorded 

data belong here as well. For example: 

DECISIONS, ACTIONS, OBSERVATIONS 

• I’ve decided to experiment with plants.  

ACTIONS 

• Today I went to the library to find books on my topic.  I found a lot of books,...... 

• I set up my planters and grow lights, and I took pictures of them to show my progress. 

OBSERVATIONS 

• I noticed that the plants are starting to wilt, so I need to water them more. 

• The crystals are very fragile, so I can’t put them on my display.  I will need to take lots of 

pictures. 

THOUGHTS AND REFLECTIONS 

• I noticed that many of the seedlings are dying.  I wish I had used more seeds. I'm worried 

that all my plants will be dead before the experiment is finished.   

 

Select a Topic 
 

One of the most difficult parts of an experiment is selecting a topic. One approach that 

is use for generating a idea for a science  experiment is known as “Variable Wheel”: 

 

Step 1: Determine a possible Dependent Variable (DV) for your experiment:  Choose 1 DV 

that is measureable and objective & place it in the center of the variable wheel. 

 

Step 2:  Write possible ways you could cause changes to your item. (these are possible Independent variables (IVs) 

 

Step 3:  Choose 1 variable that you want to become your independent variable (IV). The rest of the variables 

will become your constant conditions. 

 

Step 4:  Write a Testable Question. 

 

     What is the effect of _____ on the ___ ? 

                                    (IV)                  (DV)          

 

      1 

11/3/15 
Today, I gathered 
supplies to make my
airplanes. 
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Example Variable Wheel on the next page. 

Example Variable Wheel: 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Please remember the following Science Fair rules: 
 
1. Do not do human research (except observations).  

 

2. Do not use vertebrate animals in your research other than observations of animals under 

natural circumstances. 

 

3. No research involving pathogenic (disease causing) agents, recombinant DNA, blood or 

other human tissue, or controlled substances (tobacco, alcohol, or drugs). 

 

4.  Special permission need to be given for projects involving burning items. 

 
 

 

 

 

A listing of categories for science fair studies appears on the next page. 

 Angles of 

release 

 Weight of 

plane 

Size of 

wings  

 Size of 

plane 

Paper  

type  

Flight 

distance of a 

paper 

airplane 
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CATEGORIES (TOPICS) OF SCIENCE EXPERIMENT STUDIES 
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Gather Background Information 
 

Find and observe the objects or systems that you may want to study (magnets, batteries, yeast, enzymes, 

birds, pendulums or whatever you want to work with.)  The first step is to clearly write down exactly what 

you have read about, observed, and thought about.  

 

Now get the details about what you want to investigate.  Go to the library and read books and magazines 

about the topic you wish to study.  Seek out advice from professionals in the field you wish to study.  Contact 

government agencies or professional organizations that might provide free information.  Use the internet to 

access reference sites, resources, or online experts.  TAKE LOTS OF NOTES IN YOUR LOG BOOK!     

  

Find out: 

� Who is famous for studying your topic? 

� What is known about it? 

� How have others studied it? 

� Why is studying it worth the effort? 

 

This information will help you narrow down your topic and design your experiment. By the end of your 

research and experimenting, you should be able to write a “Background Information” section for your 

experiment that includes: 

 

� Historical background - important people and their findings. 

� Factual summary - major terms with their definitions and an explanation of science concepts needed 

to understand your experiment. 

� Method summary - an explanation of the special methods, equipment, and measurement techniques 

used in the experiment. 

� Summary of importance - What is important or significant to mankind about this topic?  Why is this 

experiment worth doing? 

 

 
PLEASE NOTE:  

 You are expected to have at least THREE sources.  These may be 

books, periodicals, encyclopedias, interviews with professionals, 

internet sources, etc.   

 

Carefully record in your log book where you got all your information 

so that you will be able to prepare a Bibliography at the end of your 

project. 

 

(See the page of this guide titled “How to Write a Bibliography”.)   
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State the Problem - Identify Your Variables 
 

The problem should be written in the form of a testable question. 

Experiment problems are generally stated in one of these forms: 

 

     What is the effect of _____ on the ___ ? 

                                     (IV)                  (DV)          

 

     How does the _____ affect the _____? 

                           (IV)                     (DV)  

 
Here are some examples of well-worded problem statements: 

 
What is the effect of added mass on the distance traveled by a paper airplane? 

How does adding mass affect the flight distance of a paper airplane?  

 

Form a Hypothesis    
 

A hypothesis is a prediction about the relationship between the IV and the DV.   

 

Your hypothesis must include the variables you have identified and be in the form of an “If....., then....” 

statement.  It tells what you predict will happen with the dependent variable in the project.   

 

Here is an example of a well-worded hypothesis:  
“If mass is added to a paper airplane, then then its flight distance will decrease.”      
        (IV)                     (DV prediction)  

 

***Your hypothesis should always predict how you expect your dependent variable to change.*** 

 
 

Define the Variables 
 

In your log book, identify your independent variable (IV) and describe how you manipulated or changed 

Example:   

“Independent Variable - The mass of the airplane will be changed by attaching 0.5 gram 

paper clips to the body of the airplane.” 

 

Identify the dependent variable and tell how you will measure or describe it.  You should always have a way 

to numerically measure the results of your test using metric units. 

Example: 

“Dependent Variable -  The number of meters the paper airplane flies off the deck behind my 

house will be measured in meters using a metric measuring tape.” 
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All the other variables must not change; they must be exactly the same for all the tests in order to keep the 

experiment fair.  These variables are called the  constant conditions (CC’s).   List these variables that you 

must keep constant so they won’t affect your results.    

 

Example: 

 

Constant Conditions:  All the airplanes are to be made out of the same size and 

weight paper. They will be folded exactly the same way and launched by the 

same rubber band launcher mounted in the same location on the railing of the 

deck.  Experiments are to be conducted on days with no measurable wind.”   

 

List the Materials 
 

In your log book, make a list of the materials  and quantities you need to do the project.  Record in your log 

book where you will obtain them.  

 

Write the Procedure 
A procedure is a step-by-step list of what you are to do in the project.  It must tell everything that is to be 

done so that another person would be able to repeat the experiment exactly the same. Be prepared to revise 

your procedure several times in your log book until it gives all the directions in a repeatable fashion. 

 

 
Important Points for writing a Procedure: 

� Number the steps and give very specific instructions.  All methods need to be 

explained in detail.   

 

� Begin each sentence with a verb (example: fold, use, fly, aim, collect, conduct, repeat).  

 

� Write in the third person.  Do not use personal pronouns (I, me, we, etc.).  

 

� All measurements must be in metrics.  If you do not have metric measurement tools, you can find a 

measurement conversion calculator on the internet.  

 

� Be sure you have a control.  A control is a run of the experiment where the IV is not changed in any way.  

A control is a base for comparison that allows you to see what result is produced when you change 

the IV. Without a control you cannot be sure that changing the IV causes your observations.  Be sure 

to clearly identify the control in your procedure.  Check with your teacher if you are unsure.   

 
� Alter your independent variable at least three times.   

 

� Tell how many trials are to be done.  Experiments include many trials to obtain an average result. Your 

experiment should include at least three “trials” or repetitions.  By doing multiple, if you make an error 

in one trial, it will have less effect on your average results.  An average result reduces the chance that 

you have made an error one particular experimental run. 

I, me, my, 

we, us, 

our, etc 
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Collect your Materials and Do a Dry Run 
 

Before actually beginning, make sure you have all the materials that you will need.  If you are using any 

technical apparatus, read the instructions carefully and plan to include a brief explanation of its use in your 

“Background Information”. Check your measurement tools to make sure they are accurate, and that you can 

correctly read them.  Then, do a “dry run” to check the procedure.  Be sure that it is going to work before 

collecting the data.  Record the results of your dry run in your log book.   

 

Next, make any necessary revisions in your procedure until you are able to get measurable results.  Write 

your revised procedure in your log book.  This is a good time to seek help from a parent or teacher if you 

can’t figure out what is wrong. 

 

Prepare a Data Table   
 

You will need to design a data table for recording your measurements.   

Example:                             

 

    The Effect of Amoung of Mass Added on the Flight Distance of a Paper Airplane (in meters) 

 

 

 

 

 

 

 

 

 

 

 

 

Run the procedure 
 

Follow your procedure exactly.  Don’t take shortcuts that can produce errors in your data. (A minimum of 

three  trials is required.  Do five or ten for more reliable results.)  Record all measurements in your data table.  

 
Take pictures of your materials, important steps in the procedure, and the results of your experiments.  Try 

not to get any faces in your pictures.  If you do, you will need to cover any faces before using the pictures. 

 
Your data should also include written observations of what you noticed during an experiment.  Lots of things 

happen during experiments that should be recorded.  What did you see?  What was unexpected?  What 

problems did you encounter?  Keep notes of everything you do, and everything that happens.  Observations 

are valuable when drawing conclusions.  

 

IV 
DV and metric units 

DV (and metric untis) 

Mean/ 

Average Trial 1 Trial 2 Trial 3 Trial 4 

Levels          

 Of          

 The          

IV          

 (use metric units)          
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Prepare a Graph and a Summary of Results 
Quick graph facts: 

• A graph is a visual display of your averaged data.   

• IV  is labeled on the x-axis (horizontal axis) with its units of measurement.    

• DV is on the y-axis (vertical axis) . 

• Use a line  graph if the changes of the independent variable can be described with numbers 

or was measured over time.   

• Use a bar  graph  if the changes of the independent variable are described by words.   

• The title should have the form “The Effect of the  (IV)  on the (DV) of  (object or system)”.   

 

Example of the line graph for the airplane experiment: 

           The Effect of Added Mass on the  

                                          Average Flight Distance of a Paper Airplane  

 

(DV and units) 

 

 

 Average 

 Flight Distance 

 of the Airplane 

 (m) 

 

 

 

 

 

                                                             Mass of Paper Clips 

                                                               Added to the Airplane (grams) 

 

Here is an example of how a bar graph would look for a different airplane experiment.  Notice that the IV on 

the x-axis is described by words, not a numerical scale: 

 
             The Effect of Different Designs on the Average Flight Distance of a Paper Airplane  
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Mass of Paper Clips 

 

(IV) 
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Summary of Results 
 

Write a statement that tells what generally occurred during the experiment.  Describe what 

you see in the graph.  Example: 

As the mass of paper clips added to the airplane was increased, the average flight 

distance of the airplane decreased. 

 

Write the Conclusion 
 

A conclusion is a reaction to the hypothesis and a connection between the results of the study and the 

background information that was gathered.  It also discusses why the results of the study are significant.    

 

� Begin your conclusion by restating your hypothesis and then state whether the hypothesis was or was 

not supported.  (Never state that your hypothesis was “proven” or “disproved.” It takes scientists 

many years of experimenting to “prove” something.)  

 

� Explain how your results support or do not support your hypothesis.   If your hypothesis is not 

supported, what could be the answer to your question?   Describe why the results may have 

happened. 

 

� Tell how your results and your conclusion relate to facts in your background information.  Example: 

“The results of the experiment agreed with the studies in the research that showed that 

the increasing the mass of wood model airplanes reduces flight distance.” 

 

Reflection 
 

Now that your project is finished, assess the value of your work and tell what your next step would be if you 

were to repeat the experiment or continue this study.  Answer these questions in paragraph form:  

 

� Why is studying this topic important? Describe the potential impact that this topic may have on 

society or the environment.   

� Beyond the results, explain what was learned throughout the experiment. 

� What difficulties or problems did you have while doing the experiment? 

� What sources of error could have affected your results? (examples:  mistakes with measurement 

tools, not using your equipment correctly, not keeping some variables constant, etc.) 

� Do you need to change the procedure and repeat your experiment?  

� If you did this study again, what would you do differently next time?  

� What new questions occurred to you while doing the experiment? 

� Suggest new problem statements to be investigated. 

 

What If My Science Project Didn’t Work?  No matter what happens, you will learn something. Science is not 

only about getting "the answer."  Even if your experiments don't answer your questions, they will provide 

ideas that can be used to design other experiments.  
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HOW TO WRITE AN EXPERIMENTAL REPORT 
1. Definition: A written report which presents, in detail, the purpose, process, and findings of an 

experiment.  This is the preliminary report that is written before producing the project display board. 

 

2. Includes:  

Title Page 

Absract 

Background Information 

Method of Investigation 

 Problem Statement 

 Hypothesis  

 Variables (IV, DV, CC’s) 

 List of Materials  

 Procedure 

Findings and Interpretations 

 Data tables 

 Observations 

 Graph 

 Summary of Results. 

Conclusion and Reflection 

Bibliography 

 

3. Report format: 

�  Report is neatly typed in a readable font on 8.5” by 11” white, unlined paper  

�        Data tables and graphs may be drawn in black ink 

�  Standard 1” margins 

�  Section titles underlined or in boldface 

�  Double space between sections 

�  Writing style is clear, concise, and objective 

�  Proper sentence and paragraph form with correct grammar and spelling 

�  Underline or italicize scientific names 

�  Correct bibliography form using the MLA  style   

 

 

Sample Title Page The Effect of Microwaves 

on the 

Germination of Radish Seeds 

 
By 

John Smith 
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Background Information 
 

This section should include a detailed report written in paragraph form of: 

� Historical background - Give information about others who have studied the same or similar 

topic; identify important people and their findings. 

 

� Factual summary - Identify major terms including their definitions and an explanation of 

science concepts needed to understand your experiment. 

 

� Method summary - Provide an explanation of the methods, equipment, and measurement 

techniques used in the experiment.  Are any unique methods used to observe or measure 

the results?  If any organisms are used, give the scientific name.  Tell what it is and why it was 

selected for this study. 

 

� Summary of importance - Discuss the value of this study.  What is important or significant to 

mankind about this topic?  Why is this experiment worth doing? 

 

As you write your report, include references to your sources - 

 “According to (book title or author) “The . . (book title)  indicates that   

 

Place the author’s name and date in ( ) behind the sentence or paragraph which uses/provides facts from 

his/her work. 

 

All sources that are used to write the Background information are to be listed in the Bibliography.  See the 

“How to Write a Bibliography” page in this guide. 

 

 

***  A minimum of three sources is expected for this project.  *** 

 

 

DO NOT COPY AN AUTHOR’S WORDS AND THEN REPRESENT THEM AS YOUR OWN!  

THAT IS PLAGIARISM.  IT IS A  SERIOUS OFFENSE AND WILL RESULT IN A MAJOR 

REDUCTION OF CREDIT AND/OR POSSIBLY A ZERO ON THIS PROJECT. 
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Method Of Investigation 
 

A. Problem Statement  

B. Hypothesis 

C. Variables 

D. Materials 

E. Procedure 

 

Findings and Interpretations 
This section includes your data table, observations, graph, and a summary of the results.  

 

A. Data Table            

B. Observations 

C. Graph 

D. Summary of Results 

 

Conclusion 
Definition:  A final statement of what the results show or support. 

In this section of the report, answer the following questions in paragraph form: 

� Restate your hypothesis and tell whether or not the data supports or does not support your 

hypothesis.   

� Use your data to explain why the hypothesis should be accepted or rejected.   

� How do your results and your conclusion relate to facts in your background information?  

� Why do you think your results happened?   

� If your hypothesis is not supported, what could be the answer to your question?   

� If your results show something totally unexpected or unusual, it is to be mentioned here.   

 

Reflection 
In this section of the report, you should assess the value of your work and tell what your next step would be 

if you were to repeat the experiment or continue this study.  Answer these questions  in paragraph form: 

� Why is studying this topic important? Describe the potential impact that this topic may have on 

society or the environment.   

� Beyond the results, explain what was learned throughout the experiment. 

� What difficulties or problems did you have while doing the experiment? 

� What sources of error could have affected your results? (examples:  mistakes with measurement 

tools, not using your equipment correctly, not keeping some conditions constant, etc.) 

� Do you need to change the procedure and repeat your experiment?  

� If you did this study again, what would you do differently next time?  

� What new questions occurred to you while doing the experiment? 

� Suggest new problem statements to be investigated. 

Refer to pgs. 3-9 for 

expectations on each of these. 

Refer to pgs. 7-8  for 

expectations on each of these. 
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Bibliography 
 

This is an alphabetical list of your resources. They should be listed 

alphabetically by author’s last name, or by the title of the publication if the 

author’s last name is not given.  In order to document your statements or to 

refer to sources in the text of your paper, place the author’s name and date in 

( ) behind the sentence or paragraph which uses that information.  See the 

page titled “How to Write a Bibliography” for further instructions. 

 

HOW TO WRITE A BIBLIOGRAPHY 

 

A bibliography is a list of the all the sources you looked at when writing a 

report. Sources cited using MLA style and are listed in alphabetical order by the author's last name or by the 

title, if no author is given.  It is to be double-spaced and the second line of each listing should be indented 

one-half inch (5 typed spaces).  The bibliography is the last page of your written report.  Below are examples 

showing how to write a citation for several different types of sources. 

A sample bibliography can be seen on the next page. 

 

 

Magazine: 

 Author’s last name, First name.  "Article Title."    Magazine Title.  Date:  Page numbers. 

 

 

Newspaper:  

 Author’s last name, First name.  "Article title."   Newspaper  Name.  Date: Page. 

 

 

CD-ROM:  

 "Article title."  Title.  CD-ROM.  Publisher, Year. 

 

 

Encyclopedia: 

 "Article title."   Encyclopedia Title.  Edition Year. 

 

Interview: 

 Interviewee’s last name, First name.  Personal Interview.  Date. 

 

Book: 

 Author’s last name, First name.  Title.  Place of Publication:  Publisher, Copyright  Date. 

 

Internet: 

 Author's last name, First name.  "Document  title."   Title of Site.  Date of Document. [Online] 

Available http://address/filename.  Date of access. 

 

Videotape: 

 Title.  Videotape.  Production Company, Year. 
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Sample Bibliography Page 

 
 

 

 

    Bibliography 

Magazine 

 Hennefreund, Beth.  "Shark Lady."   Ranger Rick.  March 1996:  49-55. 

Newspaper  

 Ruiz,  Geraldo.  "Lifeguards at Nantucket Beach Issue Shark Warning."  

  

  Boston Globe.  20 July 1997, late ed: 25. 

CD-ROM  

 "Sharks."  Grolier Multimedia Encyclopedia.  CD-ROM.  Grolier Interactive, 

 

Encyclopedia   1996. 

 

 "Sharks."   The World Book Encyclopedia. 1998 ed. 

Interview  

 Simon, Ernest.  Personal interview.  18 January 1998. 

Book 

 Soule, Gardner.  Mystery  Monsters of the Deep. York:  Franklin Watts, 1991. 

Internet  

 Srattler, James.  "Shark FAQ."   Sea World Online.  5 May 1998  [Online]    

  

  Available http://www.seaworld/sharkfaq, 28 January 1998. 

Videotape  

 The World of Sharks.  Videotape.  National Geographic Society, 1996. 
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 DISPLAY AND PRESENTATION 

 

It seems that many people dread making a display, but others feel that this is the fun part- - the part where 

the hard work and research can be “shown off.” 

  
Display Board Expectations 

• The key word is communication. 

• Your display must face forward and be easily viewed. 

•  It may be in any shape, within the required dimensions, but it must be able to stand alone with no 

supports or props 

• All of your information should be neatly typed in an easily read font.   

• Your data tables and graphs can be neatly done by hand using a ruler and black ink.  

•  All sections of the study must be clearly labeled with bold print and the materials should be 

mounted on the board so that they may be read in a top to bottom/left to right order.   

• Make your writing clear and concise with correct grammar and spelling.   

• Use photos and labeled drawings to enhance your display. Be very neat.  

 

Remember:    

• Use an attractive color scheme when purchasing materials. Choose two or three coordinating colors 

of paper to back your information.  Remember to arrange all parts of your display on the board 

before gluing it down.  Keep in mind that glue sticks or rubber cement will result in a neater project 

than using tape or white school glue.  

• The goals of your display are to catch the reader’s eye, clearly communicate your experiment, and 

convince them you truly did work hard at your project. Have fun with this, and be creative! 

 

Display Rules 

 

� Do NOT display any animal or human food, breakable or sharp items, liquids, 

powders, live or preserved plant, animals or molds, microbes, body fluids, 

chemicals, empty chemical containers, inflammables, soil, and any mechanical 

or electrical hazards including batteries.  Use photographs to represent the 

real thing. 

 

� Do not display any valuable items as they could be damaged or stolen. 

 

� The display must be self-supporting. The outside dimensions may not 

be larger than 60 cm. x 60 cm. x 120 cm. 

 

� The name or an identifiable photo of any person is not to be 

displayed or recorded in any written material. 
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Suggested Display Layout: 

 

PLEASE NOTE:  This arrangement is only a suggestion.  These sections are to be present but may be placed 

differently depending on the amount of space each section requires and the recommendations of the 

student’s teacher. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Title of Project 
 
 

 Abstract Variables Data Table/Graph 
 
 
  Problem/Testable Question Materials                               Summary of  
   Results 
 
 Hypothesis                                     
   Conclusion and 
   Scientific Worh 
 
 
 Background Procedure  
 Information   
   Bibliography 
 
 
 
 
     Logbook on display 

            
            
            
            

Be sure to include 

pictures on your 

display board! 

 

Adapted from packet created by J. 
Milles, South Middle School 


