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My 

STEM Fair Notebook
for a SCIENCE Investigation

                      Name: _______________________________________
            Teacher: ______________________   Class Period: ________


Testable Question
Find a question that interests you about something that you have observed, noticed, or wondered about.  Your question must be able to be answered with an experiment.  Excellent questions are creative and meaningful.  If you found your question on the Internet, ask yourself if there is a way to make the question your own.  
Write your problem statement in the form of a question: “What is the effect of (the independent variable) on the (dependent variable) of/in (your object or system you are studying)?”
	Independent Variable- the one thing that you change, manipulate, or alter in your experiment
	Dependent Variable/s- the outcome, result, measured or observed part of your experiment

	
	



Your testable question should be in one of the following formats:  
· Does changing ______________________(independent variable) affect
____________________(dependent variable)?
· How does changing ________________________ (independent variable) affect ____________________________________(dependent variable)?
· If I change (independent variable) _______________________, it will affect _________________________ (dependent variable).

Re-write your testable question below using one of the above formats:
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Background Research
Research your topic, finding out everything you possibly can.  What have others found out about your subject area or question?  Before you plan your experiment, it is very important that you understand the science behind your topic and your question.  The more you know, the better your experiment will be.  One way to do this is to think of 3 questions that relate to your science fair topic and question.  
You are expected to find information from at least three (3) different, credible sources.  Make sure to gather all the information that will be required to create a bibliography while you are researching.  
Seek out advice from professionals, go to the library, read books, find magazine articles, look through published studies, or use the Internet.  Pioneer library, which can be accessed through uen.org, is a great place to find published literature on many topics.
In the spaces below record the questions you want to answer through research.  Then research the answers to the questions.  Be sure to record your source (website, book, etc.) in the works cited section.
Question 1 is the “science behind the project” – is it about Newton’s Laws? Seismic waves? Aerodynamics?
Question 1: ___________________________________________________________________
Answer 1: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Website title:_____________________Website address: ______________________________

Question 2 is finding out about other similar historical investigations.
Question 2: ___________________________________________________________________
Answer 2: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Website title:_____________________Website address: ______________________________

Question 3 is about your investigation’s significance to you, community, or mankind (world).
Question 3: ___________________________________________________________________
Answer 3: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Website title:_____________________Website address: ______________________________

Works Cited/ Bibliography
Write a bibliography for all the sources you used in your research.
A bibliography is a list of all the sources you used when answering your research questions.  Sources should be listed in alphabetical order by the author’s last name or by the title, if no author is given.  Use an electronic bibliography generator such as citationmachine.net or the tools in the Gale Research library to document the websites you visited, articles you read, the people you interviewed, etc.
1.  (required)
__________________________________________________________________________________________________________________________________________________________
2.  (required)
__________________________________________________________________________________________________________________________________________________________
3.  (required) __________________________________________________________________________________________________________________________________________________________
4.  (optional) __________________________________________________________________________________________________________________________________________________________
5.  (optional) __________________________________________________________________________________________________________________________________________________________
Background Information Section
Synthesize the information that you learned while researching your topic to write background research paragraphs.  The first paragraph should explain the scientific principle that supports your science investigations project. The second paragraph is about similar investigations with their conclusions; a retelling of historical investigations on the scientific principle. The third paragraph is about how you will test your hypothesis by doing your planned experiment, including the materials and procedures. The final paragraph is about:  What is important or significant to mankind, your community, or yourself about this topic?  Why is this project worth doing?
Each of your paragraphs should be at least 4 complete sentences. (Topic sentence, information, transition)

1.____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3.____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Hypothesis
Now that you have a testable question and you have done some research, it’s time to create a hypothesis for your science fair project.  Remember that a hypothesis is a possible answer to the question you’re investigating. Try to address something that you believe is challenging which you can answer in a single experiment.  Make sure your hypothesis is very specific and focused on the answer to your testable question.  It should be a concise statement that builds on your existing knowledge from your research.  A hypothesis is more than just an educated guess.  A hypothesis is a probable answer to your question; it is based on the research that you have just completed.  A good hypothesis shares what you plan to change, what you predict will happen, and your reasoning for your prediction.  
Write your hypothesis in the following format: “If (independent variable), then (dependent variable), because based on my background research (insert a summary of why you think this is the answer based on your research).”

Your hypothesis:  If  _______________________________________________________ , then 
________________________________________ , because based on my background research,  
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
____________________________________________________________________________.

Design an experiment that will allow you to answer your question.  Before you start, think about what you are changing in the experiment (your independent variable), what you will measure in the experiment (your dependent variable), and what factors you will keep the same in order to design a “fair” experiment (controlled variables).
	Independent Variable - the one thing that you change, manipulate, or alter in your experiment
	Dependent Variable/s - the outcome, result, measured or observed part of your experiment
	Control Variables - things that must be kept the same in order to have reliable results

	
	
	


Procedure and Materials
Design a procedure, or step-by-step list of what you are going to do in your experiment.  Your procedure should be detailed enough that someone could repeat your experiment exactly the same as you did it.  Remember the outcome of your experiment should answer your question.  Include your methods/ techniques, how you will manipulate/ measure/ control your variables, and a list of the materials and equipment you will use.  After reading your material list and procedure someone else should be able to reproduce your experiment.
Begin each step with a verb.  Write in third person.  Do not use I, me, we, etc.  All measurements should be in the metric system.  No fractions! Use exact amounts when writing your procedure.
Materials and Equipment List (include quantities where needed)
	1.
	
	11.

	2.
	
	12.

	3.
	
	13.

	4.
	
	14.

	5.
	
	15.

	6.
	
	16.

	7.
	
	17.

	8.
	
	18.

	9.
	
	19.

	10.
	
	20.



Draw a picture of your set-up
	











Procedure

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	

	13
	

	14
	

	15
	

	16
	

	17
	

	18
	

	19
	

	20
	

	21
	

	22
	

	23
	




Observations and Data Collection
[bookmark: _gjdgxs]After your teacher approves your procedure, it’s time to do your investigation and collect data.  Don’t take any shortcuts that might produce errors in your data.  Repeat your experiment and run enough trials until you are sure you have enough data to allow you to form a conclusion.  Remember that you need to replicate your experiment at least three (3) times.  That means you need at least 3 trials, but more is better.
Take photographs while you are performing your experiment.  The pictures should be of the processes and results rather than selfies or posed photographs of yourself.  You may be in the picture if it is showing how you are doing your experiment.  
Your data should also include written observations of what you noticed during the experiment.  What did you see happening?  What was unexpected?  What problems did you encounter?  Describe any patterns or trends you see emerge while doing your work.
Data can take two different forms: quantitative and qualitative. Quantitative Data: Numbers or quantities that you can measure (amounts, time, length, etc.) Qualitative Data: Descriptions of observations with adjectives instead of numbers (descriptions of color, photographs, drawings, etc.)
Make a data table below for your quantitative data:
Variable being tested:______________________________________________________________________
Units used:____________________
	Trial
	IV #1
	IV #2
	IV #3

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Average
	
	
	


IV = independent variable
Write your observations and your qualitative data below:
	
1. ______________________________________________________________________________________

2. ______________________________________________________________________________________

3. ______________________________________________________________________________________

4. ______________________________________________________________________________________



Graph and Data Summary
A graph is a visual display of your averaged data.  Determine which type of graph you will need to use to appropriately display your data.  A line graph can be used for showing changes over time.  Bar graphs are helpful for showing comparisons.  Using a graph helps show relationships between your variables.  
Label your graph with a title, x-axis showing independent variable, y-axis showing dependent variable, scaled according to the smallest and largest data points, and plot your data.  Write a statement describing any trends or patterns you see in your graphs.
Make a rough draft of your graph in the space below.  Then, use a computer program to create a professional-looking graph.  Create A Graph is a good website to use to make a graph.
Title:______________________________________________________________________________________
	Y-Axis:__________________________________________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



X-Axis:____________________________________________________________________________________





	Interpreting the graph

Examine your graph. 
· What is on the x-axis?
·  What is on the y-axis? 
· How does the graph show the relationship between the independent variable and the dependent variable?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________



Conclusion
A conclusion is a reaction to the hypothesis you made and a connection between the results of your experiment and the background information that was gathered. It also discusses why the results of your investigation are significant or important.  
Your conclusion should contain at least one sentence for each of the following elements:
1. Restate your hypothesis.  Accept or reject your hypothesis and explain how your results support or do not support your hypothesis.
2. Tell how your results and your conclusion relate to facts in your background information.
3. Describe how your findings are significant or important.  Who would benefit from the results?
4. Tell what you learned from your experiment.  Infer why your experiment turned out the way it did.
5. Discuss any difficulties or problems or mistakes you might have made during your investigation. Did everything go as planned?
6. What sources of error could have affected your results?
7. Describe what you might do differently next time.  
8. What new questions occurred to you while doing the experiment?  Does what you learned lead to a new question to ask or a new experiment that would answer it?  If so, why would it be important, interesting, or useful to do?


1._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
 2._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





6._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7.________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8._________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________










Science Investigation Rubric
	Rubric
	Points Possible

	Testable Question 
An excellent testable question will be interesting, creative, worded scientifically, and relevant to the world today.  Testable question must be measurable
	
5

	Background Research / Cited Sources
An excellent research portion of a project will show research was undertaken to help shape the testable question and testable hypothesis, and put work into a relevant, real-world context.  Cited sources should include an alphabetized bibliography of the title of websites, articles and people used, and include any URL reference used
	
9

	Background Information – 4 paragraphs
Followed the guidelines for each paragraph.
	20

	Testable Hypothesis and Variables
A testable hypothesis is a possible solution to the testable question and should be a concise “If-then-because” statement.  An excellent hypothesis will be developed from the testable question, be tightly focused, build on existing knowledge, and be testable.  Variables that are important in testing the hypothesis include the independent variable (what is changing), dependent variable (what is measured), and control variable (what variables remain constant or not changing).
	
10

	Picture of Set-Up 
Sketch a picture of the set-up for your experiment.  Label all equipment and materials.
	10

	Planning Experiment (Procedures and Materials Used)
Planning Experiment includes the materials and procedures for the experiment.  This means that the materials are listed, and a step-by-step procedure should be written giving details.
	
10

	Experiment (Test 3 Times)
An excellent experiment will demonstrate good experimental techniques.  Be consistent, careful, and accurate when you take your measurements.  Take pictures of your experiment. Describe the experiment clearly and in detail.  Multiple trials are an expectation in showing good experimentation or testing of the hypothesis.
	
15

	Observations and Data Collection
Excellent data will be relevant and support a conclusion, as well as recorded accurately and precisely, and be presented clearly.  Excellent observations will describe patterns or trends supported by data.  Use a data table for quantitative data and make sure you include the independent variable (first column) followed by the dependent variable with its units of measurement (second column).
	
15

	Analysis and Graph
This includes the graph and interpreting the graph for the science investigation. Calculate an average for the different trials of your experiment.  Clearly label x-axis (independent variable), y-axis (dependent variable, and title of the graph.  Include the units of measurement.
	
10

	Communicate Results (Conclusion)
An excellent conclusion will explain how the experiment answers the question of why it supports or fails to support the hypothesis.  Include key facts from background research.  State the relationship between independent and dependent variables.  Summarize and evaluate your procedure, making comments about its success and effectiveness, suggest changes in the procedures and /or possibilities for further study.
	
16

	Total Points
	120
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