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2nd Quarter Project (5th)





Final Due Date: January 25th, 2015
Skinner North Science Fair 
Dear Scientists,

This year you will be participating in a science fair!  During this project, you will have an opportunity to “show what you know” about the scientific method by designing and conducting an experiment.  In science, we learn by doing – so get ready to plan and conduct an investigation, analyze data, and present your findings.  
It is important to use your time wisely. Think about how you will manage your time and stay on top of each part of the assignment.  To help you, I’ve assigned a few dates as “check- in’s” for you to turn in parts of your project and conference with me about your progress so far.  Experiments take time to plan, test, and put it all together.  Make sure you leave plenty of time to gather results, analyze data, and create an interesting and informative display to communicate your results to the rest of the scientific community.  
I will provide some class periods to work on various parts of your project, for example you will have time in the computer lab to type and create graphs on Excel.  These will be announced in advance, so that you can come to class prepared to complete these parts with my assistance during the school day.  The table below shows important due dates, so mark these in your planner and keep this sheet handy. 

You may choose any branch of science you are interested in.  Make sure you choose a topic that is interesting to you!  You will work on this experiment for over two months, so it should be something that you are passionate to learn more about.
	Assignment:
	Due Date:

	Planning Guide #1:  Topic, Testable Focus Question, Research Plan
	Monday- November 23rd,  2015
*You need to have your question approved by me before you write your procedure and begin testing.  

	Planning Guide #2:  Research, Works Cited, Hypothesis, Materials, Procedure, Data Collection Plan, Safety Contract
	Monday – December 7th, 2015
*You may submit this earlier than December 7th.

	Review of Literature (Research Paper)
	Monday- December 14th, 2015

	Planning Guide #3: Results:  Tables, Graphs, Conclusion, Reflection, Applications
	Monday – January 11th, 2016

	Final Project:  Abstract and Display Board
	Monday - January 25th, 2016

	Classroom Presentations
	January 25th- January 28th, 2016


Work hard and have fun!  
Sincerely,

Mr. Marsden
Step 1: Choose a topic that interests you!   Due: Monday November 23rd, 2015
Before you get started on your question, you need to think about what branch of science is most interesting to you.  Here are some different areas of science:

· Life Science:  This category deals with plants, animals, the human body, and human/animal behaviors.  It includes topics such as biology, microbiology, botany, health, etc.
· Physical Science:  If you like trying to figure out how things work, this is the branch of science for you!  Physical science includes topics such as matter and structures, as well as magnetism, electricity, sound, light, and motion, and engineering.
· Earth and Space Science:  This category deals with topics that involve the Earth or objects in space.  It includes weather, geology, and astronomy.  
Step 2:  Coming up with a testable question … Due: Monday November 23rd
Make sure you can think of your topic in the form of an experiment and not a model.

What’s the difference?

	[image: image2.wmf]Experiment:
	How do different colored lights affect plant grow?

How does humidity affect mold growth?

How do various amounts of salt in water affect freezing points?

	[image: image3.wmf]Model:
	Types of dinosaurs

Model of a volcano

How a circuit works

Facts about the solar system


Testable questions are those that can be answered through hands-on investigations.  The key difference between a general interest (broad) science question and a testable question is that testable questions are always about changing one thing to see what the effect is on another thing.  Here are some examples of testable questions

1.  The Effect Question
What is the effect of  ____________________________ on _________________________?





sunlight



the growth of plants





eye color


pupil dilation





brands of soda


piece of meat





temperature


the size of a balloon

2.  The How Does Affect Question
How does the  ____________________________ affect __________________________?




color of light



the growth of plants




humidity



the growth of fungi




color of a material


its absorption of heat

3.  The Which/What and Verb Question
Which/what  ____________________________ (verb) _________________________?



paper towel


is

most absorbent



foods



do

meal worms prefer



detergent


makes

the most bubbles



paper towel


is

strongest

step 3: Doing the Research and Developing a Hypothesis Due: Monday – December 7th, 2015
a.  Research: Now it is time to research your problem as much as possible.  Becoming an expert on the background information for your topic is what scientists do to prepare for their experiment and help generate ideas.  

How do you become an expert?

1. READ – Read about your topic.  Use encyclopedias, magazine articles, books from the library, and articles from the Internet.  Record each source that you use so that you can cite these later.

2. DISCUSS – Talk about it with you parents and other adults in the field to gain any background knowledge on your topic.

Example:  If you are testing how various amounts of water affect plant growth, you may want to learn about the things that plants need to grow, the parts of a plant, and germination.  You could include diagrams and descriptions to provide you and your audience with necessary background information needed to understand the experiment.  

You will include this background information on your display.  Keep track of the sources you used so you can cite them correctly on your Works Cited page.  We will use APA format and practice it during class.  You need at least 3 sources and at least one source should be a print source (book, article, encyclopedia).  Make sure any internet sources are reliable by choosing sites sponsored by scientific organizations or other credible sources.  For example, Wikipedia is not a credible source and neither is someone’s personal webpage, but NASA’s webpage is. (Tip: Look for websites that end in .gov, .edu, or .org)
b.  Develop a Hypothesis:  A hypothesis is a prediction you make about your testable question.  It is a time to predict what you think will happen if you test your problem.  The key things to ask yourself are - What do you think will happen?  Why do you think so?  Make sure your prediction includes the word “because”.  When you defend your thinking, it is more than just a guess.  Once you write your hypothesis, you may not change it (even if during the experiment you think it is wrong)!  It is 100% ok if your hypothesis doesn’t match your actual results!  Scientists prove and disprove hypotheses every day.

Example Testable Question:

Which paper towel is more absorbent?

Example Hypothesis:
I think Brand X will be more absorbent.  The reason I think this is because it’s a more popular brand, it is thicker, and the people I interviewed saw that the more expensive brands would work better.  

STEP 4: Design a Procedure :  Due: Monday – December 7th, 2015
a.  Gather Materials:  What will you need to perform your experiment?  Ask you parent/guardian to help you gather necessary supplies.  Make sure you have access to all of the materials you need and plenty of time to get them.  Also, make sure that the materials are safe.  Make a list of your materials and include the quantity that you will use for each.

b.  Identify Your Variables:  The variables are any factors that can change in an experiment.  Remember that in order to create a fair test you should only test one variable at a time.  Keeping your variables organized is key to getting accurate and clear results.
· Controlled Variables:  For example, if you want to test the effect that water has on plant growth, then all of the plants you test should have the same conditions.  These are called controlled variables – same type of dirt, same type of plant, same type of location, same amount of sunlight, same size pot, etc.  

· Independent Variable:  The only variable you would change from plant to plant would be the frequency a plant is watered.  This is called the independent variable.  The independent variable is what you are testing and should match your focus question.  In this case, you could have several plants that are watered in the following ways:  once a day, three times a week, two times a week, and one time a week.  It would be important to measure the same amount of water each time!
· Dependent Variables:  The results of the test that you do are called the dependent variables.  The dependent variable is what happens as a result of your test.  For this plant experiment, the dependent variable might be the plant height or the overall health of the plant.  This is something you will observe and/or measure.
Ask yourself - What will I change (independent variable)?  What conditions will stay the same (controlled variable)?  What will I measure/what changes as a result of the independent variable (dependent variable)? 
c.  Write a Procedure:  A procedure is a list of steps that you did to perform an experiment.  Scientists write out procedures so that others can replicate the experiment in the future.  Make sure your procedure is written clear enough so that someone else could perform the experiment in the exact same way that you did.  The procedure should be written in a step-by-step, numbered format.  
Step 5: Review of Literature: Due: December 14th, 2015
Write an informational research paper that summarizes the research you found on your topic. We will be working on this paper some in class. We will talk about how to write a research paper, show how to use in-text citations, and how to write a work cited page. You will have class time to work on and type your review of literature. Remember to bring your flash-drive on these days. 
Research Paper Format Guidelines:

· Double Spaced

· 12pt sized font

· Times New Roman Font

· At least one page

· In-Text Citations in APA Format

· Work Cited page in APA Format
STEP 6: Conduct Your Experiment:  Due: Experiment must be finished before Monday – January 11th, 2016
a.  Perform the Experiment: Have your materials ready and conduct your experiment!  Be sure to follow the procedure you wrote step-by-step.  It would be a great idea to take pictures along the way so that your audience can see evidence of your experiment taking place.

b.  Collect Your Data:  This means write down or record the results of the experiment.  Be sure you organize it in a way that is easy to read and interpret the results.  Most scientists use tables, graphs, and other organizers to show their results.  Organizing makes the results easy to read, and much easier to recognize patterns that might be occurring in your results.  

Decide how many trials will give you an accurate result or how often you need to record data along the way.  You may need to find an average if you collect multiple trials.  Even if your results do not match what you thought would happen, it is important to record exactly what happens!  Do not change any data or retest unless you think a mistake was made during the experiment to make your test unfair.
There are two types of data that can be collected – quantitative and qualitative.  You may use one or both types of data depending on the nature of your experiment.

1. Quantitative Data: uses numbers to describe the amount of something, involves tools such as rulers, timers, graduated cylinders, etc., uses standard metric units (meters and centimeters for length, grams for mass, and degrees Celsius for temperature), and may involve the use of a scale.

2. Qualitative Data: uses words and/or sketches to explain what you observed and describes physical properties such as how something looks, feels, smells (if it is safe), tastes (if it is safe), and sounds.

Ways to Collect Data:

1. Keep a Science Journal:  A science journal is a type of science diary that you can keep especially if your experiment is taking place over a long period of time.  Depending on your experiment, you may need a large amount of time to see your results.  Make sure you leave plenty of time to complete your experiment.  In your journal you can record observations, collect research, draw and diagram pictures, or take photographs.  Please do not use your science notebook from class.  You can use a new notebook or make one out of paper.
2. Tables, Charts, and Diagrams:  These organizational tools will help you keep track of you experimental trials in an organized way.  They are useful to organize qualitative and quantitative data.  Make sure you include labels and a title.  
3. Graphs:  If you collected quantitative data, you need to display your findings in a graph.  It is important to choose the most appropriate graph to communicate your results.  Each graph listed below is for a specific purpose.
a. Pie Graph:   Shows percentages of a whole or group
b. Bar Graph: Compares amounts

c. Line Graph:  Shows changes in an experiment over time
Graphs should look professional and be easy to read and interpret.  All graphs need a title and labels.  Some graphs require a key or extra information.  Graphs should be made using Microsoft Excel or a similar program.  We will have some time in the computer lab to work on graphs, but we do not have access to a color printer so make sure you bring your flash drive in case you would rather print at home.

STEP 7: Summarize Your Findings:  Due:  January 11th, 2016
Use the following headings to structure each section.  These will eventually be added to your display.  You will need at least 6 sentences in each part:
1. Part 1 – Conclusion:  Use the following sentence starters to help you write this section:  
· My science fair project is about …

· I wanted to find out …

· I hypothesized …

· I tested it by …

· I noticed or measured … 

· My hypothesis was (correct/incorrect) … 
· I know my hypothesis was (correct/incorrect) because my data shows…
· I learned (this is your conclusion) … 

2. Part 2 - Reflection:  Use the following questions to help guide your writing.  

· Was your test fair?  Do you think your results were accurate?

· Would you change anything about the experiment?  Would you use different materials, a different procedure, or make improvements if you could repeat the experiment?

· Are you curious about something else now that you’ve completed your experiment?  What would you want to do to further your experiment?
3. Part 3 - Application:  

· Write about how this experiment can be used in a real life situation.  
· How are the results of your experiment important in the field of science?  
· How does your experiment connect to our lives?    
· Does it explain how/why anything works the way it does?
STEP 8: Prepare the Project Display and Abstract Due: January 25th, 2016
Display:  Gather everything you wrote down. Neatly copy or type your information so that it is clear and easy for others to see. You will want to buy or make a tri-fold display board. Neatly attach the titles, pages, and photos to the Science Fair project display. Prepare any samples to set on the table in front of your display.

Your display should include the following:

· Project Title

· Focus Question

· Research and Works Cited

· Hypotheses

· Variables

· Materials

· Procedure

· Data/Results

· Graphs/Tables/Charts

· Photographs or Diagrams

· Conclusion

· Reflection

· Real World Applications

· Acknowledgements (a quick “thank you” to people who provided you with assistance along the way)

Example:
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Make sure you include a heading for each section on your display board!
Abstract:  Complete the Abstract Form (You will receive this after you conclude your results)
In 200 words or less, summarize your project by describing each of the following parts of your project:

a.  Purpose—what you set out to investigate

b. Procedure—how you did it (a summary of your steps)
c. Conclusion—based on your results.  

Label each paragraph.   The following information is a brief summary of your project.  This should be done LAST.  Your abstract should be written in paragraph format and will not be attached to the display board.  Abstracts will be submitted and displayed next to your project during the Science Fair.

Science Fair Planning Guide #1



Due: Monday November 23rd   
	APPROVED
	Initials

	Parent
	

	Teacher
	


Name:  _____________________________
Branch of Science:  _______________________________________
Topic: ________________________________________________________________________
Testable Question:  _____________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Research Planning:

	What do you already know about your topic?
	What do you want to learn more about?  What background information do you need before you can form a hypothesis and create a procedure?

	
	


	List any sources you have found that may help you research your topic:

	


When this sheet is approved by a parent and Mr. Marsden, you will receive the second Planning Guide. Topics and testable questions must be approved before you begin the experiment.
