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27 pages including: 

choosing a topic, 

collecting research, 

experimental design, 

and working with data 

. 



1. Finding an idea 

2. Research and hypothesis 

3. Designing your experiment 

4. Data and conclusions 

5. Pulling it all together 

So, you need to build a science project? 

Does that idea scare you? It shouldn’t. Sure, science projects are a big 

deal! But, you don’t have to be a genius to pull off an awesome project! 

You just have to take things step by step. 

 

Creating a science fair project has 5 BIG steps: 

 

 

 

 

 

 

 

 

 

 

But wait! How much time do you have? Depending on the requirements 

for your project your timeline can vary. Here are some general guidelines 

for how long you might need to spend on each part of your science 

project. These are not set in stone; part of science is being flexible.   

Choosing a topic ………. 3 days 

Research and forming a hypothesis ………. 5 days 

Design your experiment ………. 5 days 

Set up the experiment ………. 3 days 

Do the experiment ………. 21 days (this will vary) 

Draw conclusions, analyze data .......... 2 days 

Write research report ………. 7 days 

Create a display ………. 4 days



Building a science project means needing to use the scientific 

method. Hopefully you are familiar with this, but here is a 

 quick review…

 

          The Scientific Method 
 

 1. Make an observation about something you see. 

 

 2. Ask a question about what you observed: Who, What, When,  

Where, Why, How, Which?  

 

 3. Research the question: Find background information about your 

question including what other scientists have done.  

 

 4. Form a prediction: This is your educated guess about what you  

think might happen and why.  

 

 5. Do an experiment: Test your hypothesis and try to answer your  

question.  

 

 6. Analyze your data and draw a conclusion: What did your  

experiment show? Make graphs or charts of data to help you figure 

out what it all means.  

 

 7. Present your results: Tell the world what you know! This could be a 

poster, essay, lab report, newspaper article, presentation, the  

options are almost limitless.  
 

 



Brainstorming 
Interests?  
What scientific topics do you find interesting? What projects, 
experiments, books, etc. have you enjoyed in the past and might 
like to learn more about?  
 
 
 
 
 
 
 

Resources?  

What knowledge do you already have? What materials can you 

easily access that might help you? Who do you know who might be 

an expert on a topic and can help you? 

 

 

 

 

Type of Project?  

There are two main types of science fair projects: Investigation and 

Inventions. An investigation focuses on answer a research question 

and an invention focuses on building a gadget to solve a problem. 

Which do you prefer? What past experiences do you have?  

 



Interests, Ideas, & Topic Questions  
Now that you have several possible ideas it’s time to boil it all down to what 

you are actually going to do!  
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Interests are 

very BROAD. 

Ideas are narrower. 

A topic question zooms in on one small aspect. 

1 
2 

3 



Interests, Ideas, & Topic Questions  
Now it is your turn to start thinking about your interests, ideas, and possible 

topic questions for your research. Use the space below to record your thoughts. 

You may want to look back at the brainstorming worksheet on page 

1) Interest: 

 

2) Idea: 

 

3) Topic Question: 

1) Interest: 

 

2) Idea: 

 

3) Topic Question: 

 

1) Interest: 

 

2) Idea: 

 

3) Topic Question: 

 



Four Questions Template 
 

Previously you identified many interests that you have. Now it is time to select 

one of those interests and explore it further to see if it is something that you 

can design an experiment on.  

 

What materials are available for conduction experiments on __________________.  

 

 

 

 

How do _____________________ act?  

 

 

 

How can I change the set of ________________ materials to affect the action?  

 

 

 

 

How can I measure or describe the response of ________________ to the change?  

 

 

Four Questions Template Example 



Previously you identified many interests that you have. Now it is time to select 

one of those interests and explore it further to see if it is something that you 

can design an experiment on.  

 

What materials are available for conduction experiments on Paper Towels.  

 Paper towels – several 

brands 

 Water – cold or hot tap 

water 

 Balance 

 Beakers and graduated 

cylinders 

 Tables, floor, other hard 

surfaces 

 Food dye 

 Scissors  

 Rulers 

 

How do Paper Towels act?  

 Absorb water or other liquids 

 May “push” water on different surfaces 

 Suck up water (capillary action)  

 

How can I change the set of  Paper Towel materials to affect the action?  

 Different brands of towels 

 Amount of water 

 Temperature of water 

 Color of water 

 Time to soak up water 

 Location of water 

 Length of paper towel  

 Shape of paper towel 

segment 

 

How can I measure or describe the response of Paper Towels to the change?  

 Volume of water absorbed 

 Amount of time to absorb water 

 Volume of water not absorbed  

 



Four Questions Template Practice 
Pick one of the following topics to complete the four question 

process on.  

 

 Antibacterial Soap 

 Popcorn 

 Electricity 

 Fruit 

 Bacteria 

 Plants 

 Snow 

 Fruit Flies 

 Fingerprints 

 Strawberries 

 Water 

 Ice 

 Salt 

 Candy 

 Magnets 

 Video Games 

 Air Pressure 

 Air Pollution 

 Carbonation 

 Nail Polish 

 Bubble Gum 

 Gelatin 

 Erosion 

 Fossils 

 Seeds 

 Fertilizers 

 Vision 

 Gravity 

 Weather 

 Mealworms 

 River Current 

 Music 

 Tennis Balls 

 Butterflies 

 Temperature 

 Humidity 

 Color 

 Organic Fruit 

 Baseball 

 Light 

 Water Pressure 

 Toothbrushes 

 Air Freshener 

 Bread 

 Batteries 

 Mold 

 Yeast 

 Insulation 

 Gum 

 Static Electricity 

 Wind Power 

 Soda 

 Heart Function 

 Shampoo 



Is This Topic Right For Me? 
Think about your question, time, materials, safety, level, originality, and 

interest. Run your idea through the following checklist. If you say “no” to 

anything tweak your ideas until you can say “yes”. When you can say “yes” to 

everything you are ready to start!  

 YES! NO! 

Is there a specific answer?   

Do I know how to find the answer?   

Do I have enough time?   

Can I get the material that I need?   

Can I afford the materials?   

Is this safe?   

Is it ethical?   

Do I understand enough about this topic to do the 
project? 

  

Is this an original idea?   

Am I really interested in this?   

 

 

Notes and Ideas: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 



Finding and Organizing Sources 

BOOKS: 

Title: 

Author: 

Key Information with page Numbers: 

 

 

 

 

 

Title: 

Author: 

Key Information with page Numbers: 

 

 

 

 

 

Title: 

Author: 

Key Information with page Numbers: 

 

 

 

 

 



Finding and Organizing Sources 
ARTICLES: 

Magazine:                                                   Edition Date / Number:  

Article Title: 

Author: 

Key Information and Page Numbers: 

 

 

 

 

 
Magazine: :                                                   Edition Date / Number: 

Article Title: 

Author: 

Key Information and Page Numbers: 

 

 

 

 

 
Magazine: :                                                   Edition Date / Number: 

Article Title: 

Author: 

Key Information and Page Numbers: 

 

 

 

 

 



Finding and Organizing Sources 
WEBSITES: 

Address / URL: 

Title of Page: 

Date Accessed: 

Key Information: 

 

 

 

 

 

 

Address / URL: 

Title of Page: 

Date Accessed: 

Key Information: 

 

 

 

 

 

 

Address / URL: 

Title of Page: 

Date Accessed: 

Key Information: 

 

 

 

 

 



Experimental Design Components 
1) Independent Variable – The variable you control, change, or 

manipulate.  

2) Controls – The group that does not receive the treatment, it can be used 

to compare to.  

3) Dependent Variable – The variable that responds to the change in 

independent variable. What you measure and record data about.  

4) Hypothesis – Your prediction or educated guess about what you think 

will happen.  

5) Constants – All of the factors that are kept the same for all trials.  

 

Practice identifying the parts of the following experiment description:  

1. Charlene remembered her grandfather talking about fertilizer “burning” 

plants in his garden when too much as added. However, she knew that 

without enough fertilizer the plants would not grow as well. Charlene 

sprouted 45 bean seeds and planted 5 sprouted seeds in each of her 

small plant pots. Two of the pots did not get any fertilizer. Two of the 

pots got half the amount of fertilizer that the package recommended. Two 

received the amount the package recommended. The last two received 

one and a half times the package recommended amount of fertilizer. For 

three weeks Charlene measured the height of the bean plants. She 

watered them daily and kept them in a sunny window.  

a. Independent variable? 

 

 

b. Dependent Variable? 

 

 

c. Controls? 

 

d. Constants? 

 

 



Sample Experimental Design Diagram 

TITLE: The Effect of Temperature on Yeast Metabolism.  

HYPOTHESIS: Increasing the temperature of the water will cause yeast to 

metabolize sugar faster. This will happen because chemical reactions are sped 

up by an increase in temperature (collision theory).  

 

DV: Rate of yeast metabolism – amount of gas produced in 2 minutes.  

C: Amount of water 

 Amount of yeast 

 Amount of sugar  

 Reaction container 

 Gas collection device 

 Time to react 

 

PROCEDURE: 

(Use the back if needed) 

1. Create a gas collection device following the given procedure.  

2. Measure 50 ml of cold water into a soda bottle, record the temperature.  

3. Add ½ teaspoon of sugar to the water, stir to dissolve.  

4. Add 1 teaspoon of active dry yeast to the bottle and quickly cap with the 

gas collection device. Swirl the bottle for 15 second.  

5. After 2 minutes measure how much gas has been released by the 

reaction, record on the data table.  

6. Repeat steps 2-5 twice more for a total of 3 trials.  

7. Repeat steps 2-6 for each additional temperature being tested.  

 

Student Signature:        Date: 

Teacher Signature:       Date: 

IV: Temperature of the water 

Cold – 10o C Warm – 20o C 
Room Temp – 25o C 

*Control 
Hot – 50o C 

3 Trials 3 Trials 3 Trials 3 Trials 



Experiment Design Diagram 

 

TITLE: 

HYPOTHESIS: 

 

DV: 

C: 

 

 

 

PROCEDURE: 

(Use the back if needed) 

 

 

 

 

 

 

Student Signature:        Date: 

Teacher Signature:       Date: 

IV: 
 

 
 

   

 
 

   



Writing a Procedure 
A procedure is a road map or a step-by-step guide of how you will conduct your 

experiment. The trick is to be as detailed as possible, write your procedure with 

enough detail that someone else could pick it up and carry out your 

experiment. Procedures should be easy to follow and reference all materials 

needed. Often a procedure will include a sketch of how to set-up equipment for 

the experiment.  

 

TRY THIS! 

 

Practice writing a procedure, pick one of the following tasks and write a step by 

step procedure. Remember to include all necessary details so that someone else 

could follow your procedure.  

Option 1: Making a peanut butter and jelly sandwich 

Option 2: Making lemonade 

Option 3: Making a bed 

 

 

 

 

 

 

 

 

 

 



HELP! I have all 

this data, 

WHAT DO I DO 

WITH IT???? 

Creating and Organizing Data Tables 
 

It’s working!! You are running 

your experiment and you are 

collecting data. You’re jotting 

down observations and 

numbers in your notebook, 

but then you stop and look at 

it …. What does all this 

mean? What trial does that 

number go with? What were 

the units on that one? ….. 

You need a DATA TABLE!  

 

 

Using a table to organize your data can save you a lot of time and headaches 

down the road. Plus they make your work look more professional and 

organized.  

 

Try starting with a basic template like this…  

 

Independent 

Variable 

Trial 

1 

Trial 

2 

Trial 

3 
Average 

     

     

     

 

 

List the 

different 

levels of your 

independent 

variable on 

the left side.  

Record your 

measurements or 

observations from each 

trial in this middle 

section.  

Keep the last 

column to 

find a total or 

average for 

your data.  



Creating and Organizing Data Tables 

Examples and Practice 
Example:  

Eileen added different amounts of baking soda to her mom’s 

cupcake recipe. She measured how high each cupcake rose in the 

pan when it was baked. Her data is below for you.  

 

Independent 
Variable 

Trial 
1 

Trial 
2 

Trial 
3 

Average 

1 teaspoon 
baking soda 

2.10 
cm 

2.25 
cm 

2.20 
cm 

2.18 cm  

2 teaspoons 
baking soda 

2.30 
cm 

2.25 
cm 

2.40 
cm 

2.32 cm 

3 teaspoons 

baking soda 
2.25 2.30 2.30 2.28 cm  

 

 

Practice: Set-up and fill in a data table based on the following 

scenario.  

 

Mario and Lucia worked together on their science fair project. They 

set up 4 experiments to determine which type of salt would melt ice 

the fastest. They counted out the same number of ice cubes and then 

placed the same amount of each type of salt on the cubes. With 

regular table Mario recorded times in seconds of 155s, 185s, and 

166s. With rock salt Mario recorded times of 190s, 212s, 221s. Lucia 

ran the next two, with sea salt she recorded times of 173s, 175s, and 

182s. For the last trial they used table salt labeled “extra fine”, Lucia 

recorded times of 154s, 149s, and 158s. Create a data table, 

including averages, to show all of the data the pair collected.  



Selecting a Graph  
Bar Graphs, Line Graphs, and Circle Graphs 

 

Graphing your data provides a visual representation that can make 

it easier to see patterns or changes over time. Different types of data 

work best with different types of graphs. Three of the common types 

of graphs that you may create are bar graphs, line graphs, and 

circle graphs.  

 

Bar 
Graph 

Used for comparing 
different groups to each 

other. 

 

Line 
Graph 

Most often used when you 
are looking at a change 

over time. 

 

Circle 
Graph 

Used when comparing 
parts of a whole. This is 
perfect when you have 

data that is written as a 
percentage. 

 



Keys to Making a Graph 
Title – The title should communicate what the graph is 

about. Try to be as specific but concise as possible.  

 

Intervals – Plan ahead for how you are going to use your 

space. Did you space out the bars or data points evenly? 

Did you use up as much of the space on the graph as 

possible?  

 

Axis and Labels – Make sure to use a ruler to draw the 

axis. Did you label the axis with the type of value being 

shown and the units?  

 

Color - Color can be used to make your graph easier to 

interpret. Did you use color in this manner or does it make 

your graph harder to read?  

 

 

 

 

 

 



Graphing Practice 
For each data set below select and create an appropriate graph.  

 

1. Bart wanted to measure how far a balloon car would travel 

with different size balloons. Below is his data for his two 

different sizes.  

Time (s) 
Small Balloon 

Distance 
traveled (cm) 

Large Balloon  
Distance 

Traveled (cm) 

2 15 22 

4 28 42 

6 40 60 

8 50 77 

10 58 92 

12 65 104 

14 70 114 

 

2. Betty planted four different types of bean plants. At the end of 

15 days she measured the height of the bean plants. Below is 

her data for each of the types of plans.  

Type of Bean Height (cm) 

Green Wonder 15 

Super Pod 12 

Big Green 17 

Green Giant 21 



Analyzing Data 

 

 Meaning Example 
3,3,6,7,7,7,9 

Mean 
The “average” of all the 
numbers in the data 

set. 

Add up all the values and 
then divide by the number 

of values you have. 

3+3+6+7+7+7+9 = 42 
42÷ 7 = 6 

The mean is 6 

Median 
The middle number in 
the data set when they 
are placed in numerical 

order. 

If you numbers are not in 

numerical order rewrite 
them. Identify the number 
in the middle of the set. If 

the set has an even number 
of values you will need to 

find the mean of the two in 

the middle. 
3,3,6,7,7,7,9 

The median is 7 

Mode The most common 
number in the data set. 

Look at all of the numbers 

and determine which value 
appears most commonly. 

3,3,6,7,7,7,9 

The mode is 7 

Range 
The difference between 
the highest and lowest 

number. 

Subtract the lowest number 

from the highest to 
determine the range. 

9-3 = 6 

The range is 6 

 

 

+ - 

% 



Practice Analyzing Data 
For each data set below calculate the mean, median, mode, and range to 

complete the table. 

 Mean Median Mode Range 
9, 7, 5, 9, 3, 9, 

5, 4, 9     
5, 4, 3, 3, 5 

    
12, 10, 9, 12, 

11, 9     
18, 22, 22, 23, 
22, 17, 21, 23     
5, 4, 4, 4, 6, 3, 

4     
 

Work Space: 

 

 

 

 

 

 



Writing a Lab Report 
Writing a lab report is different from other types of writing that you may be 

used to. Lab reports follow a very structured format that explains what you did, 

why you did it, the results, and what the results mean. Your lab report will 

include the following sections: 

 

 Abstract: What are the main points of the report? The abstract 

summarizes the key points from each section, like a mini-lab report. 

Although this section comes first in the report it is easier to write it last.  

 Title: What is the report about? Your title should be descriptive about 

what your experiment did.  

 Introduction: What information does the reader need to know before 

understanding the experiment? This is a very lengthy section and can 

include many paragraphs. Your introduction should identify the purpose 

for conducting the research, your hypothesis, and background 

information. The background information is a mini-research paper on the 

topic. It should provide the reading with whatever information about the 

topic is necessary to understand your project. This may include a 

description of the research subject, description of what materials were 

used and why, and a summary of prior research done.  

 Methods: What did you do? This section is also commonly called the 

procedure. There are two common ways of writing this section – as a 

paragraph or as a numbered list of steps. In most cases a numbered list 

is easier to follow and helps to keep you organized. Be as specific as 

possible, you want someone else to be able to follow your procedure step 

by step to duplicate your experiment.  

 Materials: What did you use? This section can also be written as a 

paragraph or as a list. List format is most common and the easiest way 

to stay organized. Be sure to list both the item used and how many were 

needed.  

 Results: What were the results of your experiment? Present your data as 

tables and or graphs. Summarize the data in paragraph form, include 

explanation of any statistical analysis.  

 Conclusion: Wraps up your report – see the separate handout on the 

next page.  

 Works Cited List: List all books, articles, internet sources etc. in the 

proper format.  



Writing Conclusions 
Writing a conclusion can be one of the most daunting parts of a science report. 

However, if you are well organized putting together your conclusion will be a 

piece of cake!  

 

Use these six questions as a guide for writing your conclusion: 

1. What was the purpose of the experiment? 

2. What were the major findings? 

3. Did the data support the hypothesis? 

4. How did your findings compare with other researchers? 

5. What possible explanations can you offer for your findings? 

6. What recommendations do you have for further 

experimentation or improving the experiment? 

 

EXAMPLE 
The purpose of this experiment was to investigate the growth of varying 

concentrations of fertilizer on the growth of tomato plants. Our experiment 

showed that by increasing the concentration of fertilizer the height of plants 

and diameter of green tomatoes increased. Visual observation of darker green 

leaves was also noted. The mean plant height with 2x fertilizer concentration 

was 12% greater than the control group receiving no fertilizer. In addition 

average tomato circumference at the 2x concentration was 5% greater than the 

control. Overall, the data collected supports the hypothesis that growth of 

plants would increase with an increase of fertilizer concentration. Our data is 

similar to other groups in our class, all groups’ experienced increased growth of 

some degree. The increased growth of the plants is likely due to the increase in 

nitrogen and phosphorus provided by the fertilizer. Both of these elements are 

necessary for plant growth and could have been lacking in the garden soil 

used. Additional studies should continue to explore increasing concentrations 

to see if there is a point where the concentration actually begins to harm the 

plants. Different types of plants could also be studied.  



Making a Display 
There are many different ways to set up your display. A common 

expectation for a science fair is to create a tri-fold poster display. 

There are many different ways to set up your display, here is one 

suggestion.  

 
 

 

 

 

 

 

 

 

 

 

TIPS: 

 Be sure the font you use to type your materials is easy to read.  

 Print large enough so your poster can be read from a few feet 

away.  

 Mount pictures, graphs, or text on bright colored paper before 

attaching to your board.  

 Bring your written report and other materials to demonstrate 

for visitors.  

 Be prepared to discuss your project with judges and guests. 

 

TITLE 

 

Pictures or drawings of 

procedure 

 

Data Tables or description 

of data 

Place written report 

and other visuals here.  

Graphs and 

Statistics 

Conclusions 

Resources 

Question or 

Problem 

Hypothesis 

Methods and 

Materials 



 


