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In this project, you will design and conduct a science experiment of your 
own choosing, and report your findings.  You will be following the steps 
of the scientific method that weÕve been studying this year.  Your final 
project will be displayed on a tri-fold board that the school will supply.  
You will present the project to classmates and parents both in class and 
at the Upper Merion Middle School Science Fair. 
 

This will not be a competitive project.  It will require an extended period of time to complete.  
We will be working on parts of it in school, but you must spend some time working 
independently on the project at home. 
 
You will be responsible for supplying any materials you need to conduct your experiment, 
with the exception of certain limited materials that can be obtained from your teacher.  There 
are specific rules you must follow to complete your project.  You will be graded on how well 
you met each requirement during the process, as well as on the finished project.  This 
project must be done by YOU.   Advice and assistance from parents or others should 
be limited to only critical or safety issues.   
 

 

Upper Merion Area Middle School Science Fair  
Student Project Contract  

 

Student Agreement  
 

I, _____________________, have read the science fair project description and agree 
to do my best to complete each part of my science fair project on time.  I understand 
the dates on which the different parts of the project are due.  I understand that the 
work on this project is to be MY OWN.  My parents and others are to help me only 
with critical or safety issues. 
 

_______________________       _________ 
StudentÕs Signature                                          Date 

 
 
 

Parent or Guardian Agreement  
 

I agree to encourage my childÕs participation in the Upper Merion Area Middle School 
Science Fair by providing guidance and support when needed only for critical or 
safety issues.  I will ensure that my child completes the project on or by the due date. 

 
_______________________       _________ 

Parent or GuardianÕs Signature                        Date 
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How to Prepare a Science Fair Project  
    6 Steps to Prepare a Science Fair Project  
 

 
1. SELECTING A TOPIC:  Choose something youÕre 

interested in and something you want to learn more about.  
Talk to teachers, parents, or librarians for ideas.  A hobby 
might lead to a good topic.  DonÕt forget to look through 
science books, magazines, or the Internet for ideas. 

 
 

2. RESEARCH:  After the topic has been selected, start the research process.  
Encyclopedias will provide an overview of your topic, but go beyond that and collect 
information from books, magazines, and the Internet.  Contact experts or companies 
that might be able to supply information.   

 
3. PURPOSE AND HYPOTHESIS:  The purpose is a description of what you will do.  

ItÕs the focus of the investigation.  The hypothesis is a possible solution as to what 
you think will happen during your experiment. 

 
4. EXPERIMENT:  Plan and organize an experiment.  Perform the experiment under 

controlled conditions.  Keep careful records in a special notebook that is used only for 
this project. 

 
5. RESEARCH PAPER:   This report will provide interested readers with a 

comprehensive look at your topic and research.   It includes information collected 
during your research as well as a complete description of your experiment, data, and 
conclusions.  DonÕt forget the one page summary called an abstract.  If you 
referenced any sources such as books, articles, or websites, list them in this section 
with the title, author, year, and URL (if website). 

 
6. EXHIBIT/DISPLAY BOARD:  This is the visual presentation of your project, so 

prepare it carefully.  Use graphs, charts, and clear bold lettering to highlight this 
project. 
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How to Prepare a Science Fair Project  

Selecting a Topic  
 

Think of topics that interest you.  Choose one topic that you have 
questions about and would like to research.  The following pages 
include several examples of types of projects you may complete.  
Additionally, you may want to go to the websites below to help you 
choose your topic.  Remember that your project is an 
INVESTIGATION, not a model.  An investigation seeks to answer a 
question, uses the scientific method to reach a conclusion, and 
requires research and planning.  A model does not utilize the 
scientific method or reach a conclusion (examples of models:  the 
solar system or a volcano). 

 
 
Topic Selection Wizard: 
 
http://www.sciencebuddies.org/science-fair-projects/register_guest.php 
 
 
Science Fair Central 
 
http://school.discovery.com/sciencefaircentral/scifairstudio/ 
 
 
Internet Public Library 
 
http://www.ipl.org/div/kidspace/projectguide/ 
 
 
The Franklin Institute:  Science Fair Activities 
 
http://sln.fi.edu/tfi/activity/act-summ.html 
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The topic of your science project is up to you and must be approved by your 
teacher.  There are some things you may NOT do for your project. 

 
 

 What You May NOT do for a Project  
 

¥ Maze experiments (such as mouse mazes). 
¥ Medical  experiments on animals or humans (such as regeneration of 

planaria).  While the use of living organisms in a science project is permitted, 
we strongly d iscourage students from using live organisms.  

¥ Building or assembling a kit or model unless this apparatus is to be used to 
collect data or measurements to answer your question.  For example, you may 
NOT build a volcano or solar system model AS the project. 

¥ Do not do the same activity that you did in a previous class unless you expand 
it, change the focus, or ask new questions about it. 

¥ Surveys unless specifically approved by your teacher in writing. 
¥ Consumer product testing. 
¥ Factors that affect human memory. 

 

Safety  
 

During the in-school science fair and the exhibit anything that can be hazardous to the 
public or to the participants is prohibited, specifically: 

 
¥ Animals 
¥ Flames, open or concealed 
¥ Flammable solids, liquids, or gases 
¥ Hazardous organisms 
¥ Any device, equipment, or liquid that could be hazardous to the 

public 
¥ Chemicals and/or their empty containers 
¥ Batteries with open-top cells 
¥ Aerosol cans or household solvents 
¥ Sharp items such as knives, needles, or syringes 
¥ Peanuts or peanut products 
¥ Latex products 

 
Clip art licensed from the Clip Art Gallery on  
DiscoverySchool.com 

 
Note:   Although these items are prohibited for display, you may conduct your experiment 
 and provide drawings, pictures, and/or videos of the results.  If you are unsure 
 whether any display item may be prohibited, please check directly with your teacher. 
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Doing Scientific Inquiry Means StudentsÉ  
 

* Ask Questions  * Investigate  * Use Scientific Tools  * Keep Records 
* Develop Explanations  * Share Ideas  * Ask New Questions 

 

 
 

 
 
 
 

 
Once your topic is selected and approved by your teacher, you will need to follow the steps 
in the scientific method.  All steps must be visible on your display board.  Remember, 
everyone who views your display board needs to clearly understand your project. 
 

The Scientific Method  
 

Purpose Ð describes the focus of the investigation.   
 
 

Problem/Question  - the specific question you will be investigating in the project. Your 
question should be testable .  Write your question so that someone else can easily 
understand  what you are asking. 
 
 

Research  Ð background information that leads to the formulation of a hypothesis. 
 
 

Develop a Hypothesis Ð the possible solution to the question, using minimal variables.  
It should be based on your research.  It is a statement of the relationship of an independent 
and dependent variable to be tested in an investigation.  Your hypothesis should make a 
statement  about what you think will happen.  It should relate the independent variable  to 
the dependent variable . 
 

¥ Independent variable Ð the variable that is changes on purpose by the experimenter. 
¥ Dependent variable Ð the factor or variable that may change as a result of changes purposely 

made in the independent variable. 
¥ Constant Ð factors in an investigation that are kept the same and not allowed to change or 

vary. 
¥ Control group Ð the part of an experiment that you are NOT experimenting on.  It serves as a 

standard of comparison. 
 
 

Design a n Experiment  Ð include the materials and the procedure. 
¥ Materials Ð describe the materials you used. 
¥ Procedure Ð list the steps you followed to complete your investigation.  Write the steps in the 

order you completed them.  Check the list carefully for accuracy.  Include drawings or 
photographs to help clarify your procedures. This should have enough detail so that someone 
else could duplicate your experiment exactly.  Be sure to list controls for the experiment and 
mention if you based your results on the average of several trials or on just one trial. 

 
 

Conduct the Experiment  Ð minimum  3 trials run during your experiment.  The more 
times you repeat the experiment, the more reliable your results will be.  Be sure to collect 
data for all trials.  You can take photos to document your work as you go. 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com 
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The Scientific Method continued:  
 
 
Data Analysis and Graphing  Ð the analysis of the experimental data. 
   

Data Table 
¥ Give your data table a title. 
¥ Make a table containing vertical columns for the independent variable and the dependent 

variable. 
¥ Subdivide the column for the dependent variable to reflect the number of trials. 
¥ Order the values of the independent variable Ð preferably from smallest to largest. 
¥ Record values of the dependent variable. 
¥ Calculate the average results of each trial and record the values. 
¥ Use correct units of measurement if applicable (metric system) 

 

 Graph 
¥ Give your graph a title. 
¥ Draw and label the X and Y axes of the graph.  Place the 

independent variable on the x-axis, and the dependent variable 
on the y-axis. 

¥ Determine an appropriate scale for the X and Y axes; subdivide 
the axes. 

¥ Use correct units of measurements, if applicable (metric system). 
¥ Provide a legend. 
¥ Decide the most appropriate form to plot the data (line, bar, or 

pie graph). 
¥ Summarize the data trends on the graph. 

 

 Analysis 
¥ Write a paragraph summarizing the results in words. 
¥ Include the trends or patterns in your results. 
¥ Describe the science knowledge that supports your results. 

 
 
Draw Conclusions  Ð explanation of the results of your experiment using your data.  
 

¥ Restate your question. 
¥ State whether your hypothesis is supported by evidence. 
¥ State your most important result. 
¥ Give an explanation that relates your evidence to something you have learned about science. 
¥ Provide suggestions for further investigations based on your results. 
¥ Include ways to improve your investigation. 
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How to Prepare a Science Fair Project  
A Controlled Experiment  

 
To conduct a scientific investigation, care must be taken to follow experimental procedures.  
You must design an experiment to test your hypothesis.  When planning your experiment, 
remember to keep everything the same except for the single variable being tested.  A 
variable is something that can be changed in the experiment.  It is what you are testing.  
Everything else must be the same and only one variable or condition is altered or changed.  
A control group should be used when conducting an experiment.  This group receives the 
same attention as the test group; however, it will not be influenced by the variable the other 
groups are testing. 
 
Here is an example: 
 
PURPOSE:  How the amount of fertilizer used will affect plant growth. 
 
HYPOTHESIS:  Increased dosages of fertilizer will cause greater growth in tomato plants. 
 
The independent variable will be the amount of fertilizer used.  So all other variables and 
conditions must stay the same.  That means the following: 
 

1. The seeds must all come from the same package and should be randomly selected. 
2. All seeds must be planted in the same sized pots with similar soil. 
3. All plants must receive exactly the same amount of water and light. 
4. The temperature should be the same for all test plants. 
5. More than one plant should be used in each test group. 
6. Set one group as the CONTROL GROUP.  This group is not given any fertilizer. 
7. Set up two other test groups.  One receives a certain amount of fertilizer each week.  

The other group receives twice as much. 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com 
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How to Prepare a Science Fair Project  
Tips for Recording Observations and Data  

 
Use a separate notebook for recording all measurements and observations.  Record 
information on a daily basis and consider the following things: 
 
 

¥ Make sure that accurate metric measurements (if applicable) are given in your data.  
Give masses in grams, volumes in milliliters, and linear measurements in 
centimeters. 

 
¥ It is better to have too much data than not enough so keep lots of notes. 

 
¥ When making an observation, write down the date and time. 

 
¥ Keep track of the materials used and their quantities. 

 
¥ Consider taking photographs to be used on your display board. 

Clip art licensed from the Clip Art 
Gallery on DiscoverySchool.com 
 

  
SCIENCE 

 
 
 

JOURNAL 
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 DATA 

 

How to Prepare a Science Fair Project  
Tips to Creating a Winning Display  

 
Your project display is the first thing that people will see when they stop by your booth at the 
science fair so youÕll want it to look fabulous! 
 
What is a display?  A science fair display is made up of a sturdy backboard that shows off 
the key points of your project.  Your display should include the following things shown on the 
image below.  It should also include your project report and any other items that will help 
people understand your project, like models or equipment that you used during your 
experiment.  
 
Display:  Each project must be displayed using the exhibit format below.  Each of the steps 
of the scientific method must clearly labeled and in the correct position.  This consistent 
format will add to the visual appeal of the science fair and will allow observers to 
conveniently go from exhibit to exhibit and find the necessary information. 
 

Science Fair Display Board Layout  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Make your display creative, attractive, well labeled  
and easy to understand. 

Optional:  You may also include Acknowledgements and References.  Acknowledgements give credit to 
those people who helped you.  References cite the sources you used in researching your topic. 
 
 
 

 
 
 
 

PROJECT TITLE  

Student Name, Teacher, Mod  

PURPOSE 

HYPOTHESIS 

Describes the focus of the investigation. 

The possible solution to the question. 

PROCEDURE 

The step-by-step 
process that you 

followed in order to 
complete your 
investigation. 
Include your 

variables and your 
control. 

MATERIALS  

List the materials 
you used. 

DRAWINGS and 
PICTURES 

Photographs and/or 
drawings of the 
investigation. 

DATA 

What happened 
during your 

investigation?  
Charts, tables, and 
graphs are placed 

here. Include a 
paragraph analysis of 

your results. 

CONCLUSION 

This is an explanation of 
the results of your 

investigation using your 
data.  Include future 

experiment plans, which 
include new questions, 
or how you might do the 
experiment differently if 
you were to do it again. 

QUESTION (problem)  

What is being answered by completing the 

experiment. One sentence long. 
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Name: _________________________ 
Teacher: _______________________ 

Mod: _______ 

How to Prepare a Science Fair Project  
The Abstract  

 
It is important to be able to share your project with others.  One way to share information is 
in written form.  Here are some guidelines for writing the abstract.  The abstract is a one-
page summary of your work.  Please write your abstract below.  It should include: 

1. A statement of purpose,       
2. A brief description of the procedure, 
3. A conclusion based on results collected. 
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Name: ________________________ 
Teacher: ______________________ 

Mod: _______ 
How to Prepare a Science Fair Project  

Science Fair Project Idea Planning Guide  
 

Project Area:  (circle one)    
 
Biology   Chemistry  Physics    Math     Earth Science  Environmental Science 
 
Description of your idea:  include connections to grade level science content (if 
applicable) 
 
 
 
 
 
 
 
 
 
 
 
 
Problem/Question :  What you are going to answer by completing this project.  It should 
be one sentence long, written in the form of a question, testable and measurable, clear and 
easy to understand, and specific. 
 
 
 
 
 
 
What do you already know about the problem/question? 
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What materials or equipment will you need for your experiment? 
 
 
 
 
 
 
 
 
Hypothesis:   it predicts the effect that the changes purposely made in the independent 
variable will have on the dependent variable.  It is a possible solution to the problem. 
 
 
 
 
 
 
Write and number the steps you will do for your investigation (procedure): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
How many trials will you complete? The number of times that a level of the 
independent variable is tested in an experiment or the number of objects or organisms 
tested at each level of the independent variable. 
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Independent Variable: The one thing that changes.  The experimenter manipulates the 
independent variable on purpose. 
 
 
 
 
 
Dependent Variable: The factor or variable that may change as a result of changes 
purposely made in the independent variable. 
 
 
 
 
Constant: The factors in experiments that are kept the same and are not allowed to 
change or vary. 
 
 
 
 
Control Group:  What youÕre NOT experimenting on.  It serves as a standard for 
comparison. 
 
 
 
 
How will you collect your measurements? (include proper units if applicable) 
 
 
 
 
 
How will you record your data and measurements? (data table, pictures, 
photographs, etc.) 
 
 
 
 
TeacherÕs Approval Signature and Suggestions: 
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Judging Rubric  
Name of Project: 
Grade: 
Student Name(s): 
Teacher:

 

Please use the back of form for CONSTRUCTIVE criticism, advice, suggestions and of course, kudos . 

Criteria  4 3 2 1 Score  

Use of 
Scientific 
Method  

Student designed an 
experiment with clear 

control and 
experimental groups 
that effectively tested 

a hypothesis. 

Student designed 
an experiment with 

control and 
experimental 
groups that 

adequately tested 
a hypothesis. 

Student designed 
an experiment with 

control and 
experimental groups 

that were related 
indirectly to the 

hypothesis. 

Students designed 
an experiment that 
did not effectively 
test a hypothesis 

and had 
inadequate control 
and experimental 

groups. 

 

Originality of 
the project  

Original project 
Unique perspective 

on a traditional 
project 

Embellished an 
existing idea 

No originality 
 

 

Hypothesis  

States a hypothesis 
that is quantitatively 

measurable and 
answers the testable 

question. 

States a 
hypothesis that 

answers the 
testable question 

but it is not 
quantitatively 
measurable. 

States a hypothesis, 
but it does not 

answer the testable 
question. 

No hypothesis 

 

Investigation 
Trials  

Experiment was 
performed 3 times or 
more and/or sample 

size was exceptional. 

Experiment was 
performed 2 times 
and/or sample size 

was adequate 

Experiment was 
performed 1 time 

and/or sample size 
was minimal. 

Experiment was 
performed 

incompletely. 

 

Presents data 
using well -
organized 

tables, graphs, 
and charts  

Tables, graphs, and 
charts accurately and 
neatly display data.  

They include 
measurements using 
the metric system if 

applicable. 

Tables, graphs, 
and charts 

accurately display 
data 

Some tables, 
graphs, and charts 
are included on the 

display board 
 

Lacks tables, 
graphs, and charts 

 

Conclusion  

A logical conclusion 
has been drawn from 

the data collected, 
and answers the 

hypothesis/question 
and/or raises a new 
hypothesis/question.  
The data is used to 

explain why.  

A logical 
conclusion has 

been drawn from 
the data collected. 

A fairly reasonable 
conclusion has 

been drawn from 
the data collected. 

The conclusion 
drawn is not shown 
to relate to the data 

collected. 

 

Shows use of 
the scientific 

method 
through the 

display board  

Board shows data in 
an organized, neat 
manner, complete 
with charts, tables, 

and pictures that are 
labeled.  All of the 

parts to the scientific 
method are included. 

Board is neat and 
attractive and has 

limited charts, 
tables, and 

pictures.  All of the 
parts to the 

scientific method 
are included. 

Board lists major 
headings of the 

scientific process 
and includes some 

data. 

Board lists major 
headings of the 

scientific processes 
and includes limited 

data. 

 

Total       
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Pennsylvania State Standards Addressed  

Through the  Completion of a Science Fair Project  
 
 

Language Arts Standards - The standards listed below include possible standards addressed in 
the Science Fair Project.  Each individual project will contain, for the most part, all of the listed 
standards.  Some projects will reach at a higher level than the standard listed. 
 
1.2.8.A. Read and understand essential content of informational texts and documents in all  
  academic areas. 
1.4.8.B. Write multi-paragraph informational pieces (e.g., letters, descriptions, reports,   
  instructions, essays, articles, interviews). 
1.5.8.A. Write with a sharp, distinct focus. 
1.5.8.B. Write using well-developed content appropriate for the topic. 
1.5.8.C. Write with controlled and/or subtle organization. 
1.5.8.D  Write with an understanding of the stylistic aspects of composition. 
1.5.8.E. Revise writing after rethinking logic of organization and rechecking central idea, content,  
  paragraph development, level of detail, style, tone and word choice. 
1.5.8.F. Edit writing using the conventions of language. 
1.5.8.G. Present and/or defend written work for publication when appropriate. 
1.6.8.A. Listen to others. 
1.6.8.E. Participate in small and large group discussions and presentations. 
1.8.8.A. Select and refine a topic for research. 
1.8.8.B. Locate information using appropriate sources and strategies. 
1.8.8.C. Organize, summarize and present the main ideas from research. 
 
 
Math Standards Ð Listed below are the possible standards address in the Science Fair Project.  
The actual project will determine which of the following math standards will be addressed. 
Some projects will reach at a higher level than the standard listed. 
 
2.2.8.F. Identify the difference between exact value and approximation and determine which is  
  appropriate for a given situation. 
2.3.8.A. Develop formulas and procedures for determining measurements (e.g., area, volume,  
  distance). 
2.3.8.B. Solve rate problems (e.g., rate x time = distance, principal x interest rate = interest). 
2.3.8.D. Estimate, use and describe measures of distance, rate, perimeter, area, volume,  weight, 
  mass and angles. 
2.3.8.G. Create and use scale models. 
2.4.8.A. Make conjectures based on logical reasoning and test conjectures by using counter- 
  examples. 
2.4.8.B. Combine numeric relationships to arrive at a conclusion. 
2.4.8.C. Use if . . . then statements to construct simple valid arguments. 
2.4.8.F. Use measurements and statistics to quantify issues. 
2.5.8.A. Invent, select, use and justify the appropriate methods, materials and strategies used to  
  solve problems. 
2.5.8.B. Verify and interpret results using precise mathematical language, notation and   
  representations, including numerical tables and equations, simple algebraic equations  
  and formulas, charts, graphs and diagrams. 
2.5.8.C. Justify strategies and defend approaches used and conclusions reached. 
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2.5.8.D. Determine pertinent information in problem situations and whether 
  any further information is needed for solution. 
2.6.8.A. Compare and contrast different plots of data using values of mean, median, mode,  
  quartiles and range. 
2.6.8.D. Design and carry out a random sampling procedure. 
2.6.8.E. Analyze and display data in stem-and-leaf and box-and-whisker plots. 
2.6.8.F. Use scientific and graphing calculators and computer spreadsheets to organize and  
  analyze data. 
2.7.8.B. Present the results of an experiment using visual representations (e.g., tables, charts,  
  graphs). 
2.7.8.C. Analyze predictions (e.g., election polls). 
2.7.8.D. Compare and contrast results from observations and mathematical models. 
2.7.8.E. Make valid inferences, predictions and arguments based on probability. 
 
 
Science Standards Ð Listed below are the possible standards addressed.  All of the projects will 
address 3.2 (Inquiry and Design) standards.  The actual project will determine which of the 
science content standards (3.3-4.9) will be addressed. Some projects will reach at a higher 
level than the standard listed. 
  
3.2.7.A. Explain and apply scientific and technological knowledge. 
3.2.10.A Apply knowledge and understanding about the nature of scientific and technological  
  knowledge. 
3.2.7.B. Apply process knowledge to make and interpret observations. 
3.2.10.B. Apply process knowledge and organize scientific and technological phenomena in varied 
  ways. 
3.2.7.C. Identify and use the elements of scientific inquiry to solve problems. 
3.2.10.C. Apply the elements of scientific inquiry to solve problems. 
3.2.7.D. Know and use the technological design process to solve problems. 
3.2.10.D. Identify and apply the technological design process to solve problems. 
 
3.3 (Biological Sciences) 
3.4 (Physical Science, Chemistry and Physics) 
3.5 (Earth Sciences) 
3.6 (Technology Education) 
3.7 (Technological Devices) 
3.8 (Science, Technology, and Human Endeavors) 
4.1 (Watersheds and Wetlands) 
4.2 (Renewable and Nonrenewable Resources) 
4.3 (Environmental Health) 
4.4 (Agriculture and Society) 
4.5 (Integrated Pest Management) 
4.6 (Ecosystems and their Interactions) 
4.7 (Threatened, Endangered and Extinct Species) 
4.8 (Humans and the Environment) 
4.9 (Environmental Laws and Regulations) 

 
 


