Abstract   

When scientists successfully answer their experimental question, they publish their results in a scientific journal.  Such papers can earn the scientist recognition.   

An abstract is a short and concise summary of your project and is typically 4-5 sentences total.  The first sentence should state what you set out to do.  The next one-two sentences should explain the “take-home message” or what you found out.  The last one to two sentences should state why your results are important.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Background Research

When scientists develop an idea, they first perform research to determine what is already known about their idea.  Background research enables a scientist to be knowledgeable before beginning their experiment.  Your background research paper is part of your required science project.  It will also help you focus on your topic and better prepare you for experimentation.  
The Background Research paper must include 5 topics: introduction, scientific background, discovery (history), application (how this topic is used in the real world), and a conclusion. To help you know what type of information should be included in each topic, an explanation is included for each topic.  Follow the attached guideline to help you write a well-organized, five-paragraph paper.  This is your rough draft.
Introduction Topic 1

Explain what your science project is about.  Your explanation should include:  
 Your testable question 

 Your Hypothesis 

 Why you chose this topic 

 What you hope to learn by doing this project
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________

 Topic 2: Scientific Background
After researching, explain the scientific facts related to your topic.  What have scientists already discovered about your topic?  Explain the major terms and definitions related to your topic.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Topic 3:  Discovery
Who were the first scientists to study my topic?  When, where, and how did they make this discovery?  What procedure(s) did they use? What types of equipment was used and how was it measured? Why was this discovery important?  What other types of investigations could be done that are related to this topic? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Topic 4:  Application

How is this topic used in the world today?  Explain how we use this knowledge in our daily lives.  How may we be able to use this scientific knowledge in the future?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Topic 5: Conclusion
Why is this project worth investigating? What do you hope to learn from your science project?  How will you advance your own understanding of this topic by doing this project? 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Experimental Question
Write your experimental question here. A good experiment question format is: 

  What is the effect of ________ on ________?

 How does the _________ affect ________? 

Experiment Hypothesis

Write your hypothesis here. A good hypothesis will predict the expected outcome for the testable question, and use research to explain why.

 If (IV) ___________________________________________________, then (DV) ____________________________________________________________, because ______________________________________________________________________.
Independent Variable

What is the variable that you purposely changed (manipulated) in your experiment? ________________________________________________________________________ 

Dependent Variable

How did you measure the response of the manipulated variable? ________________________________________________________________________________________________________________________________________________
Constant Variables

 List all of the variables you kept the same in the experiment to ensure the experiment was reliable and valid.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials and Procedure

Materials 

Provide a list of all the materials you used in your experiment.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

As you conduct your experiment, be sure to document your work in your logbook by including data, drawings, diagrams, and/or photos.

Procedure
Provide a detailed procedure for conducting your experiment.  These are specific instructions. Label each step using 1, 2, 3, etc. Describe how to collect the data. Use metric measurement. To ensure reliability, your procedure should include the constant conditions, instructions to repeat the experiment at least 3 times, preferably 5. Be sure someone else could follow your directions exactly.
STEP 1: ________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP 2: 

________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

STEP 3:

________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP 4:

________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP 5:

________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP 6:

_______________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________
Challenges and Technical Issues

 Every experiment experiences technical challenges.  What challenges did you have while conducting your experiments?   Was it difficult to obtain accurate measurements?  Were you able to get the same result during each trial?  Did you have to change or modify different parts of your experiment?  What other problems did you solve?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Experiment Results
Title
	                                                                     DV (units)

	IV
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	XXXXX
	##
	##
	##
	##
	##
	##

	XXXXX
	
	
	
	
	
	

	XXXXX
	
	
	
	
	
	


 Include one or more charts, tables, graphs, or a log in your log book.  (These should be neatly typed for presentation on your display board.)

Insert sample graph here

Write a paragraph that describes any trends or relationships you observe between the independent and dependent variables. Take a close look at your results and discuss what they mean.  Use data (evidence) to explain your reasons.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Conclusion
How do your results answer your testable question? State whether your results support your hypothesis or not. Think about your research. Explain whether your experiment results were or were not supported by your research.  Using what your learned in your research make some suggestions why your results may have happened. What have you learned as a result of this project?   ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Reflection
Thinking back on your research and your experiment, write a paragraph about what impact this project or topic might have on society (community/nation/ world) or the environment. Based on your conclusions, what do you recommend to future researchers in your field of study?  Do you have recommendations for industry, policy makers, consumers, or the public?  What recommendations do you have for another student who also does an experiment in this area? 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Paragraph 2: Explain what you have learned from your experience on this project.
Paragraph 3: If you could start over, what changes would you have made to this experiment?

Work Cited

 A work cited is a list of the sources of information used for reference.  Use MLA format, citing sources in alphabetical order.  

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Experiment Notes: 

Include all of the notes or journal you have taken including diagrams, photos, raw data, and references.  You can include these items in your Table of Contents or just label it as a general category. 

Having a journal is vital for a student that makes observations over many weeks. 

The notes do not necessarily need to be typed, but when you take notes throughout the process, you should be neat and as detailed as possible. 

If you have too many notes or if they are located in a composition book with non-removable pages, you can simply keep them in the other notebook and turn in two items as your report.
