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Who should use the Advanced Workbook? 
 
 This workbook is designed for older students who love science, want to 
reach for a challenge, or want a more detailed explanation of the scientific method.  
Use of this workbook is completely optional. 
 

The Scientific Method Overview 
 
 Scientists use the scientific method to investigate how things work.  
Engineers apply the scientific method to make new inventions.  The scientific 
method is a process and way of thinking.  It has a set of rules and procedures.  It 
allows other researchers to try your experiment and to build upon your work, which 
contributes to the wealth of human scientific knowledge. 

 

 
Diagram from www.sciencebuddies.org  

 

Getting Started:  Submit Your Science Fair Contract 
 
 In order to ensure that students perform a true experiment instead of a 
research report or demonstration, the Science Fair Contract asks students to think 
about three possible topics and evaluate them based on the topic checklist. 

 
Once the contract is approved, keep going with the scientific method.  
 
Good luck and have fun! 

http://www.sciencebuddies.org/
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I wonder… 
 

 
The scientific method begins with curiosity.  What are you curious about?   

Ask questions.  Think about ideas and subjects that interest you.   
 

While original ideas are best, sometimes inspiration comes while exploring.  
Below are some resources you can use to come up with ideas. 

 
 

Books 

 
 
 

  Museums 

 

Brookhaven National Lab 

 
 
 

School & Public Libraries 

 

Family, Friends, & Teachers 

 
 

Scientists 

 
  

Recommended Science Fair Websites: 
 

Discovery Education Science Fair Central: 
http://school.discoveryeducation.com/sciencefaircentral/  
 
Science Buddies:  http://www.sciencebuddies.org  
 
Brookhaven National Lab Elementary Science Fair:  
http://www.bnl.gov/education/program.asp?q=175 

 
  

http://school.discoveryeducation.com/sciencefaircentral/
http://www.sciencebuddies.org/
http://www.bnl.gov/education/program.asp?q=175
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Library Research 
 
 
Library Visits 
 
Visit your school and public library.  Browse the science books, talk with a librarian, 
search the catalog, and research online. 
 
 

Remsenburg-Speonk 
Library Media Center  

 
 

 

Westhampton Free Library  

 
 

  
 

 Mondays-Thursdays 8:40-8:50am 
 During the school day with 

permission from your teacher 
 By appointment 

 Mondays-Fridays 9:30am-9pm 
 Saturdays 9:30am-5pm 
 Sundays 12:00-4:00pm 

 
 
 
 
Library Internet Databases  
 
The library purchases subscriptions to online research databases.  They are books, 
magazines, and journals that have gone through a professional editorial process.  
They are high quality and reliable. 

 
1. Go to www.rsufsd.org 
2. Mouse over the library tab 
3. Click on Middle School eReference 
4. Choose a database 
5. Type the school’s username (rs), 

password (lookitup), and enter 

1. Go to www.westhamptonlibrary.net 
2. Click on the research tab 
3. Choose a category 
4. Choose a database 
5. Enter your library card number, 

password, and enter 
 
  

http://www.rsufsd.org/
http://www.westhamptonlibrary.net/
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Science Fair Topic Selection Worksheet 
 
List three possible Science Fair topics you may wish to explore.  
 
 

1. _________________________________________________________________________________________ 

2. _________________________________________________________________________________________ 

3. _________________________________________________________________________________________ 

Topic Checklist 
 

 Purpose:  Why is my topic important?   
Does it solve a real-world problem or address an issue that others will care 
about? 

 

 Originality:  How is my project original? 
Find out if an experiment like yours has been done before.  If so, how can you 
make yours unique or improve upon what has already been done?   

 

 Materials:  Do I really have all the materials that I’ll need?  
If you’re planning to count bacteria or separate germs, then you’ll need a 
microscope that’s a lot more powerful than any we have here at school. Where 
will you find an electron microscope? Brookhaven Laboratories? 

 

 Time:  Do I really have enough time to complete this project?  
If you’re working with plants, then it may already be too late. If you are growing 
plants or measuring the “life” of something, will you run out of time? 

 

 Testability: Can my topic be turned into a testable question? 
A Science Fair Project is not a research report where you can find all the answers 
by reading.  A Science Fair Project is not a demonstration, which shows people 
how something works, like a model of a volcano.  A Science Fair Project is an 
experiment that asks “What is the effect of __________ on __________?” or “How does 
__________ affect __________?”  See the student workbooks for more about creating 
testable questions. 

 
After assessing each topic idea with the checklist, now decide which topic will make 
the best science fair project for you.  Which topic did you choose? 
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Background Research  
 
Explanation: 
 

Scientists need to know enough about the topic in order to successfully 
design a science experiment.  Read about your subject by using books, online library 
databases, and websites. Find out if an experiment like yours has been done before.  
If so, how can you make yours unique or improve upon what has been done before?  
Take notes and write a brief summary or bulleted list.  Record where you found 
your research in a bibliography or works cited page.  A list of titles/authors or URLs 
(web addresses) is acceptable, but MLA format is preferred because that is what real 
scientist use when publishing their results. 
 
Example:   
 
Different plants grow best in different soil.  For example, carnivorous plants live wet bogs.  Cacti need 
dry, sandy soil.  Vegetables grow when soil has a lot of compost.  BrandX® says it’s the best. 

 
 

Works Cited  

 

“Gardening” in World Book Kids  
BrandX http://www.thisisanexample.com/smg/home/home4.jsp  

 
Student Space:   
 
Write down what you learned during your research. 
 
_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

Works Cited: Record the resources you used, including images from the Internet.  
Use additional paper if necessary. 
 

1. _________________________________________________________________________________________ 

2. _________________________________________________________________________________________ 

3. _________________________________________________________________________________________ 

http://www.scotts.com/smg/home/home4.jsp


Remsenburg-Speonk Elementary School 
Science Fair Advanced Workbook 

 

   7 

Name ___________________________________________   Date Due _____________________ 
 

Purpose  
 
 
Explanation:   
 

Why is this experiment important?  Why should your audience care about 
your research?  Try to make a real-world connection or solve a real-world problem. 
 
Example:   
 
Gardeners and farmers help us by growing food.  It is important for them to know which soil is best 
for growing their crops. 

 
Student Space:   
 
Write down why you think your topic is important in the space below. 
 
_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 
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Problem Statement  
 
Explanation: 
 
A problem statement is only one sentence, but it contains a lot of information about 
your science fair project.  You may want to consider the “5 Ws” when writing your 
problem statement.  Not all Ws will be relevant to all projects; use your judgment. 
 

 Who:  Who is affected by your problem?   
 What:  What is the problem? 
 When:  Is there a specific timeframe when your problem occurs?  Is your topic 

connected to current or historical events? 
 Where:  Does the place matter to your experiment? 
 Why:  Although the why is probably already answered in the “purpose” step, you may 

want to mention it in your problem statement. 

 
Example:   
 
Gardeners may not know how to choose which soil is best for starting crop seeds inside for 
transplant during the winter. 

 
Let’s look at the example above more closely.  (Note:  You only need the one 
sentence problem statement for your science fair.  This is only an example exercise.) 
Who:  Gardeners 
What: How to choose which soil is best 
When: During winter 
Where: Inside 
Why:  To grow the best crops 
 
Student Space:   
 
First brainstorm the 5 Ws.   

Who: __________________________________________________________________________________________ 

What:  _________________________________________________________________________________________ 

When:  ________________________________________________________________________________________ 

Where:  _______________________________________________________________________________________ 

Why: __________________________________________________________________________________________ 

Next use the 5 Ws to construct your problem statement. 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 
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Testable Question  
 
Explanation: 
 

Testable questions are like the problem statement, but in the form of a 
question.  A good testable question will guide your experiment and is necessary for 
a science fair project.  Students often get confused about the difference between a 
research question, a demonstration question, and a testable question, but they are 
quite different.   
 
Research Questions are broad questions about topics. An example of a research 

question is “How do plants grow?” A student can answer this question by 
reading books and websites and reporting on what they have found.  This is 
not a science fair experiment. 

Demonstration questions ask questions about how something works. An 
example of a demonstration question is “How is compost made?”  A student 
can answer this question by reading or by giving an actual demonstration of 
how compost is made.  This is not a science fair experiment. 

Testable questions lend themselves to experimentation.  They help establish 
variables, which the experimenter either changes or keeps constant during 
the course of the experiment to see what happens. This is the type of 
question you need for the science fair. 

 
Example: 
 

 
Student Space:   
 

Testable Question 
What is tested or changed 

by the scientist? 
(Independent Variable) 

What will stay the same? 
(Control Variable) 

What is measured? 
(Dependent Variable) 

Which soil is best for starting bean seeds inside 
during winter? 

Soil 
Water, Sunlight, Pot 

Size, Time 
Plant Growth 

Testable Question 
What is tested or changed 

by the scientist? 
(Independent Variable) 

What will stay the same? 
(Control Variable) 

What is measured? 
(Dependent Variable) 

 
_______________________________________________ 
 
_______________________________________________ 
 
_______________________________________________ 
 
_______________________________________________ 
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Hypothesis  
 
Explanation: 
 
 What do you think will happen when you test your testable question?  Take 
an educated guess based on your background research.  It does not matter if your 
hypothesis turns out to be correct or incorrect; either way you will have successfully 
applied the scientific method and will have valuable results to report. 
 
Example:   
 
 The bean seedlings will grow the best in BrandX® soil because the company says it is 
specially formulated to make plants grow. 

 
Student Space:   
 
What do you think will happen in your experiment? 
 
_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

Why do you think this will happen? 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

Finally, combine those two responses into one sentence. 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 
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Materials  
 
Explanation: 
 
 This is a simple, bulleted list of all the materials, supplies, and equipment you 
need for your experiment.  Notice the use of metric units (cm, g, ml, etc.). 
 
Example:   
 

 Different Types of Soil (Garden Compost, Peat Moss, Sand, BrandX®, and a mix of all four) 
 15 Green Bean Seeds 
 15 -- 250ml Plastic Cups 
 Knife 
 Permanent Marker 
 45 x 60 cm Aluminum Tray 
 Water 
 15 ml Measuring Spoon 
 Ruler 
 Pencil 
 Chart 

 
Student Space:   
 

 ________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 
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Procedure  
 
Explanation: 
 

The procedure is a numbered list of the steps in your science experiment.  It 
is your plan and it tells other scientists how to replicate your work.  When writing 
your steps, do the following: 

 
 Leave out words like “I” and “my” in scientific writing.  
 Start the sentences with verbs like cut, label, measure, etc. 
 Plan multiple trials of your experiment; perform the experiment at least 

twice or have a substantial sample size. 
 
Example:   
 
1. Poke a drainage hole in each of the 15 plastic cups using a knife with adult supervision. 
2. Fill 3 cups with Garden Compost, 3 cups with Peat Moss, 3 cups with Sand, 3 cups with BrandX®, 

and 3 cups with mix of all four soils. 
3. Label every cup with the soil type and bean #1, bean #2, or bean #3 with a permanent marker. 
4. Plant a bean seed in each cup and cover with 5 mm of soil. 
5. Place the cups in a large tray by a sunny window. 
6. Add 15 ml of water to each cup every day for 4 weeks. 
7. Measure how tall the beans plants are with a ruler. Observe how the plant looks:  Green (G), 

yellowish (Y), or brown (B).  Do this every day for 4 weeks.  Write it in the chart with a pencil.  

 
Student Space:   
 
Make an ordered list of the steps required to perform your science experiment.  Use 
the back of this page or an additional sheet of paper if you need more space. 
 
1. _____________________________________________________________________________________________

_____________________________________________________________________________________________ 

2. _____________________________________________________________________________________________

_____________________________________________________________________________________________ 

3. _____________________________________________________________________________________________

_____________________________________________________________________________________________ 

4. _____________________________________________________________________________________________

_____________________________________________________________________________________________ 

5. _____________________________________________________________________________________________

_____________________________________________________________________________________________ 
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Results Part 1:  Data Collection 
 
Explanation: 
 
 There are two types of data you can collect:  Quantitative and Qualitative. 
Your science experiment might have one or both of these types of data. When both 
types of data are collected, it is called triangulation and it can make your results 
more reliable.  We suggest that you record your data in a table or chart.  It keeps the 
data organized and makes it easier to analyze later. Think about your variables from 
your testable question to help you set up your table or chart. 
 

Quantitative Qualitative 

 These are mathematical numbers in 
standardized units (centimeters, 
liters, grams, time elapsed, etc.) 

 You can measure them with rulers, 
scales, thermometers, etc. 

 When you later analyze the data, you 
can turn these data into graphs, bar 
charts, pictograms, etc. 

 In the “Good Dirt” example, the 
quantitative data collected are the 
height of the plants in centimeters 
(dependent variable). 

 These are describing words. 
 They are observations about how 

something looks, smells, tastes, feels, 
or sounds. 

 If you make categories, you can 
analyze these type data in bar charts, 
pie charts, or pictograms later.  

 In the “Good Dirt” example, 
qualitative observations about how 
the plants look are divided into three 
defined categories: 

o Green = G 
o Yellowish = Y 
o Brown = B 

 
Example:   
 Bean #1 in BrandX® Bean #1 in Compost Bean #1 in Sand 
 Height in 

cm 
Observation 

(G, Y, B) 
Height in 

cm 
Observation 

(G, Y, B) 
Height in 

cm 
Observation 

(G, Y, B) 
Day 18 4.3 G 4.2 G 3.2 Y 
Day 19 4.4 G 4.5 G 3.2 Y 
Day 20 4.6 G 5.0 G 3.0 B 

Please note:  This is only a small sample of the data collected in the “Good Dirt” chart.   
 
Student Space:   
Design a table or chart on an additional piece of paper or a computer spreadsheet.  
Your table will be unique to your experiment, but it might follow this format: 
 

 What is being measured? (Dependent Variable) 

What is being changed? (Independent Variable)  
or other variable such as elapsed time 

Record your data measurements in these boxes. 



Remsenburg-Speonk Elementary School 
Science Fair Advanced Workbook 

 

   14 

Name ___________________________________________   Date Due _____________________ 
 

Results Part 2:  Data Analysis  
 
Explanation: 
 
 Now that you have collected your data, you need to analyze your results, or 
look at them for patterns and meaning, to get the results from your experiment.  One 
the best ways to do this is to take your data from your table or chart and turn it into 
a graph, bar chart, pie chart, pictogram, etc.  When making your chart, do the 
following: 
 

 Label your graph with a title as well as all axes, lines, bars, etc. 
 Include units of measurement. 
 If you had multiple trials, you can chart the average of your results. 

 
Example:   

  
The beans plants grown in the compost grew the tallest and were all green.  BrandX® also grew tall 
beans that were all green.  The plants that were grown in the peat moss were somewhat tall, but 
some were yellowish.  The bean plants grown in the sand didn’t grow very high and eventually 
turned brown.   

 
Student Space:   
 
Circle the chart(s) that will best fit your data. 

    

??? 

Graph 
Or “Lined Scatter”  

in MS Excel 

Bar or Column 
Chart 

Pie Graph Pictograph Other 
 

_________________ 
Now use graph paper or a computer spreadsheet program to chart or graph your 
results for your display board. 
 
Finally, write a descriptive paragraph on a separate sheet of paper about your 
results in order to share them with your audience.  
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Conclusion  
 
Explanation: 
 

What did you find out? How does it compare with what you thought would 
happen in your hypothesis?  Were there any potential sources of error or things that 
might have influenced the results? What are your suggestions for future research 
based on what you learned? 
 
Example:   
 
 The results did not support the hypothesis that BrandX® would grow the best plants.  
Instead, the compost grew the tallest, greenest plants.  This may have happened because the compost 
was all-natural.  A source of error might have been the arrangement of the plastic cups in the tray; 
the cups around the edges tended to dry out faster than those on the inside of the tray.  Because 
compost grew the best plants, a future study might be which type of compost is best. 

 
Student Space:   
 
What did you find out? ______________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

Do the data support or not support the hypothesis? _____________________________________ 

Why or why not? ____________________________________________________________________________ 

_________________________________________________________________________________________________ 

Were there any errors? _____________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

What are your ideas for future research? _________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________
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Abstract  
 
Explanation: 
 
 An abstract is a one paragraph summary of your entire project.  Even though 
you write it at the end, it goes at the beginning of your science fair display board 
because it is an overview.  Remember that scientific writing does not use words like 
“I” or “me.” 
 
Example: 
 
 Gardeners and farmers need to know which soil is best to start seeds inside during the 
winter. Five types of soil were tested to see which were best for growing bean seeds.  The hypothesis 
was that BrandX® would be the best. They were measured and observed every day for four weeks.  
The best soil was compost because it grew the tallest plants with the most green; therefore, the 
hypothesis was not supported by the data.  The experiment showed that gardeners should start 
seeds in compost. 

 
Student Space:  
 
Review your science fair worksheets to write a brief summary of your entire project. 
 
_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 
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Display Board  

Time to get out your art supplies, scrapbooking tools, and printer!  The 
display board guides your audience through your science fair project. At 
Remsenburg-Speonk’s Science Fair, you will have the opportunity to talk with our 
students, teachers, and judges.  However, at Brookhaven National Lab, students are 
not present during judging and the display board must speak for your work.  This is 
your audience’s first (and sometimes only) impression.  Make it count! 

 
 Purchase a Display Board:  You will need a standard tabletop tri-fold 

science fair display board (36” x 48”), which is available for purchase at most 
office supply and craft stores.   

 Sketch a Plan:  Create a “mock-up” first draft of your display board.  
Proofread to correct any mistakes.  Lay everything out before you glue or 
tape anything down.   

 Create a Title:  Create a “catchy” title to get the viewer’s attention.  Make it 
big and center it at the top of your board. 

 Make it Readable:  The display should be readable from several feet away.  
Use a minimum of 24-point font for headings and 16-point for text blocks, 
although captions and citations may be smaller.  

 Be Organized:  Organize your board like a newspaper; sections should read 
from the top to bottom and from left to right.  You should include the steps 
from the scientific method in a logical order. 

 Be Artistic:  Use art and scrapbooking supplies.  Make it colorful.  Use your 
charts and graphs.  Take photos of your experiment.  If you use a picture 
from the Internet, cite where you found it.  Get creative and have fun! 

 Make it 3D:  On the day of the Science Fair, bring in “props” from your 
experiment that you can show or demonstrate to your audience.  

 BNL Requirements: Nothing on the project that may identify the child, 
child’s gender or school, including, but not limited to, photos, journals, labels 
or titles.  

 
 
Example:   
 
See the next page for an example display board.   On the day of the Science Fair, props that could be 
displayed from the “Good Dirt” experiment include soil samples and the tray of grown plants. 
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Student Space:  Draw a sketch of your display board layout.  Make sure you remember to include all steps of the scientific method. 
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Oral Presentation Notecard  
 
Explanation: 
 
 During the Remsenburg-Speonk Elementary School’s Science Fair Day, students in 
grades 5 and 6 will present their projects to guest judges. Use the notecards for practice 
only.  A good presenter knows his or her information and will not need to use notecards.  A 
good presenter also considers the audience: The judges will want a detailed explanation, 
but our younger students only need a brief summary.  All audiences appreciate speakers 
who are enthusiastic, animated, and knowledgeable. 
 
Example:   
 

 Growing crops important 
 Which soil best? 
 Tested BrandX®, Compost, Peat Moss, Sand, & Mix [point to display of different soils] 
 Hypothesis: BrandX® best 
 Compost best [point to graph and bar chart] 
 Hypothesis incorrect 
 Conclusion:  Grow plants in compost [point to bean plant] 

 
Student Space:   
 
Make a bulleted list of important words and ideas from the scientific method.  You should 
also include prompts to help you remember to point out a detail from your display.  Write 
your presentation notes in the space below or on an index card and then practice, practice, 
practice! 
 

 ________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 

 _________________________________________________________________________________________ 
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Final Checklist 
 
Directions:  Check off each task that you have completed to help keep organized. 
 

 Topic Selection 

 Background Research 

 Purpose 

 Problem Statement 

 Testable Question 

 Hypothesis 

 Materials 

 Procedure 

 Results Part 1:  Data Collection 

 Results Part 2:  Data Analysis 

 Conclusion 

 Abstract 

 Display Board 

 Oral Presentation Notecards 
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 Oral Presentation Practice 


