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What Is a Science Fair Project?

· A good science fair project is a way of find out about something you want to know more about.  THE TOTAL PROJECT IS WORTH 3 TEST GRADES, OR 300 POINTS.
· During your experiments, you write a DIARY or JOURNAL about what is happening.  This journal is called a RESEARCH LOG. 100 POINTS
· After you finish the experiments, you will write a formal report about what you have done.  This report is called a RESEARCH REPORT.  100 POINTS
· Finally you will make a DISPLAY of your work. 100 POINTS
HOW MY PARENTS MAY HELP

Parents may give guidance and support by …

· Showing interest and giving encouragement.

· Providing technical assistance when requested.

· Checking grammar and mechanics.

· Providing space at home to work – assuming responsibility for safety.

· Suggesting resources.

· Acquiring materials.

· Transportation to the library or science lab.

· Acting as a sounding board for the student’s ideas.

Parents may also help by realizing that …

· The student must do the project him/herself.

· The project should be age/grade-level appropriate.

· The project need not be expensive.

· The primary purpose of the project is that the student learns, understands, and enjoys the experience.

· The secondary purpose is winning awards or recognition.

Doing Your Science Fair Project

Step One:  Choose Your Topic

· Make a list in your research log of things that interest you.  

· Think of five or six things you like to do, read about, or watch on TV.

· What are your hobbies?  Could any of these lead to a possible project?

· Look through your science book.  What topics in science have you enjoyed the most?

· Check out the science section of the library.

· Think about current events.  Is there a problem or issue you would like to investigate?

· Talk to people you know.  Do you have friends or family members who are scientists (or maybe just very inventive)?  Could you conduct your experiment at their place of work?

· Use the internet.  There are TONS of science fair resources on the internet.  Just make sure you don’t copy someone else’s idea (it’s a form of stealing).
Ask these questions:

1. Can I find enough information on this topic?

2. Does the experiment need any special materials?  Do you have those materials at home, or will you need to buy them?

3. Do I have enough time to do the project?

4. Are you testing only one variable?

5. Will you be able to do most of the work by yourself or will you need to consult an expert?

6. Are there any dangers from the equipment or materials you will be using?

Choosing Your Final Idea
Choosing a project is probably the most important, and often the most difficult, part of participating in the science fair.  You will be working with your topic for at least five months, so you should choose something that interests you and that you will enjoy learning about.  

All projects must be experiment-based and follow the scientific method.  In other words, you must have something you can change and something you can measure.  Demonstration projects are not allowed. Each student may conference with their teacher to develop an idea into a testable research question and hypothesis.

The possibilities are endless!

[image: image9.emf]
Step Two:  Plan Your Experiment

· Go to the library to do some background research.  You will need to have a minimum of 5 resources – at least one internet source, one print source, and one interview with an expert in your field, plus two others of your choice.

· Make sure that what you want to do is measurable.  You can look up procedures that scientists actually use in their research once you know what you want to measure.

· Plan to do exactly the same thing at least 5 times (if cost allows) so you know that the results you get are repeatable and your average is more accurate.  

· Read your plan out loud to someone else to make sure that what you wrote is easy to understand.

· Contact an expert, called a MENTOR, in your field to review your plan and offer their advice.  Use a Mentor Contact Log in your Research Log to keep track of emails and phone calls to mentors.

· Before you begin, get your plan approved by the SRC.

Mentor Contact Log

A mentor is any adult who has experience in your field of research.  Their role is to offer advice, answer specific questions, supervise use of instruments or devices, etc.  Mentors are extremely valuable to you as you develop your experiment plan and as you carry out that plan. You need to remember that you may have to contact several people before you find someone who can really help you.  You will need to keep track of whom you contact and what you discuss in your research log.  The first time you contact someone to be a mentor, remember to be specific about how they can help you and be polite.  NEVER set up a meeting with anyone, especially someone you met online, without asking your parents first.  Do not meet with someone you don’t already know alone – EVER! 
INFORMATION ON FILE ABOUT YOUR MENTOR

Please provide the following information about your mentor to your teacher.  Record it in your research journal as well.

Your name_______________________________________

Your topic________________________________________

Name, address, and telephone number of your mentor.

Name:____________________________________________

Address:__________________________________________

Phone:____________________________________________

Email:____________________________________________

Best time to contact (if known):________________________

Mentor Contacts Log

Please use this format in your science journal to keep track of mentor contacts and attempts to contact your mentor.

	Date
	Time
	Person Contacted
	Topics Discussed

	09/19/05
	4:15pm
	Dr Gray at OJC
	Sent an email asking him to review my experiment plan.

	10/6/05
	4:20pm
	Bill Hancock from Soil Conservation
	Called to borrow a soil test kit.


Step 3:  Carry Out Your Experiment

· Once your project has been approved, you may begin setting up your materials and testing out your hypothesis.  This is called COLLECTING DATA.

· As you collect data, it is important to keep track of what happens in your research log.  You need to record all your measurements as well as any problems that arise or mistakes you make.

· In your research log, be sure to write down anything that might affect how your experiment turns out that day (like the weather or the temperature)

· You can do your experiment in the science lab, at home, or at some other place, but you always need to remember to follow the lab safety rules at all times while working on your science fair project.
Research Log

Directions:  In your research notebook, use the following format to track your progress.  List an activity (example:  search, obtain, read, organize, design, collect data, etc.) and explain it.  What did you do? Where did you do it?  How did you do it?  Who did you talk to?  BE SPECIFIC!  Write down the date and the time that you spent doing the activity.  

YOUR RESEARCH LOG WILL BE CHECKED PERIODICALLY (25 points each time) SO YOU MUST KEEP THIS UP TO DATE IN ORDER TO EARN THE MAXIMUM NUMBER OF POINTS!  

Please use this format for all activity entries in your research journal.

	Date
	Time
	Description of Activity

	Sept 4,2003
	6:15 – 7:20
	Search for science fair ideas online:  found lots of help at http://schooldiscovery.com/sciencefaircentral/ and printed out some tips on how to get started.
Reviewed rules and guidelines at http://www.csef.colostate.edu/ISEF_Paperwork_Guidelines.htm  

	Sept. 5, 2003
	4:34 – 4:55
	Talked with my dad about which experiment would be better.  Decided to keep looking for something that doesn’t cost as much money.


Step 4:  Put the Results in Order

· Organize your measurements and observations in a chart.

· If you can, make graphs from what happened in your experiment.

· DO YOU SEE A PATTERN?

· Ask yourself, when I changed the manipulated variable (what you change), what happened to the responding variable (what you measure)?

· It is OK if what happens is not the same as what you expected.

Here is an example of a graph made from an experiment to see which gum had the longest-lasting cinnamon flavor.  It shows that not all cinnamon gum has the same amount of flavoring.
[image: image10.emf]STEP 5:  Finish Your Project

· Think about everything that happened.  

· Did the data turn out like you expected it to?

· Was your hypothesis supported by the data?

· What library research did you find that helps you explain what happened?

· Write three paragraphs called a CONCLUSION that explains why you got the results that you did.

Step 6:  Communicate About Your Project with Others

· Make sure your research log is complete and all the work you have done for this project is in a separate 3-ring binder.

· Write a final research report (see pages 22 - 27) to describe what you did. Put this in the 3-ring binder too.

· Prepare a display board (see page 14) that explains what you did and how it turned out.

· Include pictures of your project set up.  You may even want to have a model or display in front of your board to help others understand your project.

· Practice your oral presentation so you can tell your classmates, parents, and teachers about your project.
· Bring your display to school on the day of the Science Fair and be ready to tell others about it.
Step 7:  Evaluate Your Project

· Did you like your project?  Do you think you did a good job on it?

· What would you do differently?

· Did you find out what you wanted to know?

· Would you like to know more about this topic?
· Sometimes doing a project causes you to ask more questions!  What do you think you could do know to find out more?
Step 8:  Prepare for Your Judging Interview

· Practice describing your project OUT LOUD in a way that is thorough, but simple and concise. 

· Know your strengths – what did you find out or do that is new, unique, and exciting?

· Know your weaknesses – what do you still not understand despite your best efforts to thoroughly research your topic?

· Be prepared to answer both simple questions about the basic understanding of your subject as well as complex relationships to the most current research on your topic.

· Dress for success. Look and act like a professional on the day of your interview. You may not always know when a judge is watching you from across the room or around the corner.
Assignment #1 – Project Idea with Research Question and Hypothesis 

Due August 16, 2010
1. Describe your idea and why you are interested in it.

________________________________________________________________

________________________________________________________________

________________________________________________________________

2. Write out your research question.

________________________________________________________________

________________________________________________________________

________________________________________________________________

3. What is your hypothesis (write as an “if…then…” statement)?

________________________________________________________________________________________________________________________________________________________________________________________________

4. Identify your variables.

What I will change or vary (independent variable or manipulated variable):

________________________________________________________________

What I will measure or observe (dependent variable or responding variable):

________________________________________________________________

Some things I will need to control for (keep the same) are:

________________________________________________________________

________________________________________________________________

________________________________________________________________

Assignment #2 – Library Research
Due August 30
1. What is your research question?  __________________________________________
___________________________________________________________________________
___________________________________________________________________________
2. What do you already know about your topic? ________________________________
___________________________________________________________________________
___________________________________________________________________________
3. Create a graphic organizer (like a web diagram) of your research project in the space below.  

4. Use the keywords in your graphic organizer to begin your research.  If you are working in a team, split up the topics between you.  Now begin your research for five good references – one from a book, one from the internet, and one interview, along with two others of your choice.  You may use encyclopedias, science books, and internet sites ending in .edu, .gov, or .org.  Read the information and write notes on what you learn.  

5. Start your bibliography.  For each source, write down the author’s last name and first initial, year published, title, publisher’s city, state, and name.  Include the call number so you can easily find the book again.  For a webpage, include the electronic address (URL) so you can find the site again.  Use your Write Source handbook for the correct format or ask the librarian for help.  
SOURCE I AM READING:

________________________________________________________________

________________________________________________________________

NOTES FROM THE SOURCE I FOUND:

SOURCE I AM READING:

________________________________________________________________

________________________________________________________________

NOTES FROM THE SOURCE I FOUND:

SOURCE I AM READING:

________________________________________________________________

________________________________________________________________

NOTES FROM THE SOURCE I FOUND:

SOURCE I AM READING:

________________________________________________________________

________________________________________________________________

NOTES FROM THE SOURCE I FOUND:

SOURCE I AM READING:

________________________________________________________________

________________________________________________________________

NOTES FROM THE SOURCE I FOUND:
Assignment #3 – Experiment Plan (rough draft)

Due September 8, 2010
1. Design your experiment.  Talk with your team about how you will try to answer your research question.  Think about controlling for unwanted effects and bias.  Write the steps for your experiment below.  Write each step as an imperative sentence and avoid using the words “I”, or “you.”  As you write this, fill in the list of materials on the next page.  

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

2. How many replicates do you need (or think you can do)?  Remember, this means how many times you will repeat your experiment to make sure you don’t get fooled by an oddball result. Replicates (number of times you will repeat the test)________________

3. What conditions may vary from one replicate to the next that you can control for?  Modify your experiment plan, if necessary, to make sure you are controlling all variables except the independent variable and the dependent variable.

________________________________________________________________

________________________________________________________________

________________________________________________________________

4. List the materials you will need.  This should look like the list of ingredients in a recipe. Attach more pages as needed.
Quantity


Item

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

_______

___________________________________________________

5. Where will you do your experiment?  Please check one.
· At Home

· In the Field (please specify)______________________

· At an FHS Science Lab (usually available Wednesdays after school)

· At another Science Lab (not at FHS)

· Other (please specify)_____________________________

***SPECIAL NOTE:  Any experiments involving microorganisms, rDNA technologies, human or animal fresh tissues, blood or body fluids, vertebrate animals, human subjects, hazardous substances or devices, firearms, radioactive substances, or controlled substances, must undergo a special review process by the Scientific Review Committee and/or the Institutional Review Board to obtain approval of their projects.  Because this is more time-consuming, the final draft experiment plan for all projects involving this extra step must be completed (with all pertinent ISEF forms) and returned to

Miss Gray by September 20, 2010. For this reason, high-risk projects are discouraged and some projects require supervision by a medical professional to obtain approval. ***

Assignment #4 – Final Draft Experiment Plan with Forms

Due October 8, 2010
1. Look over the grading rubric that was returned to you with your rough draft experiment plan worksheet.  What suggestions did your teacher have that would improve your project?
________________________________________________________________

________________________________________________________________

________________________________________________________________

2. Discuss your project with your mentor who has expertise in your topic.  What ideas did they give you to help you make your project better?

________________________________________________________________

________________________________________________________________

________________________________________________________________

3. Type your final draft in Microsoft Word, making sure to include the improvements suggested by your teacher and your mentor.  
4. Complete the online registration for the Pikes Peak Regional Science Fair, including the following (and any additional forms) for your project as required by the International Science and Engineering Fair.  
· Form 1: Checklist for Adult Sponsor / Safety Assessment Form
· Form 1A: Student Checklist
· Typed Research Plan with Bibliography
· Form 1B: Approval Form 
· Form 3: Risk Assessment Form


There is a helpful guide to paperwork on the state science fair website for 
those projects that require a more extensive review. 
http://www.csef.colostate.edu/ISEF_Paperwork_Gu
idelines.htm 
5.  Print and turn in the registration and all appropriate forms to Miss Gray. Completion of these forms ensures that your project will be reviewed by the FHS and PPRSF Scientific Review Committees. It does NOT guarantee approval, nor does it require you to participate at the regional fair. Only those students nominated by the judges will ultimately participate at the regional fair in March. 

Assignment #5 – Data Collection Notes and Tables

Due November 30, 2010
1. What parts of your methods, if any, had to be adjusted once you started collecting data?  Describe in detail.  

________________________________________________________________

________________________________________________________________

________________________________________________________________

2. What was the best thing about collecting data (methods, equipment, working in the lab, working with your team)?  Please describe with details. 

________________________________________________________________

________________________________________________________________

________________________________________________________________

3. What thing or things would you change or modify if you were going to do the project again or if you were going to collect more data?

________________________________________________________________

________________________________________________________________

________________________________________________________________

4. Were any of your replicates somehow different from the others?  In what way?

________________________________________________________________

________________________________________________________________

________________________________________________________________

5. Were there differences in conditions between days that you collected data or between sets of observations?  How might these differences be reflected in your data?

________________________________________________________________

________________________________________________________________

________________________________________________________________

Now organize your data as a table.  

1. What is your research question?

________________________________________________________________

________________________________________________________________

2. Describe your data – what do the numbers mean (Ex:  numver of bugs or water temperature)

________________________________________________________________

________________________________________________________________
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This is an example table.  There is one column for each variable and one row for each replicate.  There is also a row at the bottom for the average of all the replicates in each variable.

	
	Near the Stream
	Far from the Stream



	Replicate 1
	12
	20

	Replicate 2
	15
	24

	Replicate 3
	9
	27

	Average
	12
	23.7




In your science notebook, make a data table of your own data.  Use a ruler and pen so it will be easy to read.
You should now be able to construct a bar graph, a line graph, scatter plot, or a circle graph for your data!

Assignment #6 – Data Analysis

Due December 17, 2010
1. State your null hypothesis. 

________________________________________________________________

________________________________________________________________

2. What is the difference between the averages of your control and experiment variables?

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

3. What is your sample size?  How many observations did you make in each data set?

________________________________________________________________

________________________________________________________________

4. Are you data very variable or, within each data set, are most observations very close together?

________________________________________________________________

________________________________________________________________

5. If the null hypothesis were true, what do you think would be the odds of getting data like this?

________________________________________________________________

________________________________________________________________

6. What one piece of information was the most important in making your estimate?

________________________________________________________________

________________________________________________________________

7. What do you conclude about your topic based on the results of your research?

________________________________________________________________

________________________________________________________________

8. What questions are people likely to ask about your methods or your results?  What might be confusing to other people?  What parts of your methods might have affected your research results?
________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

**Now use statistical tests such as histograms, t-tests, standard deviations, and box and whisker plots (or other outlier checks) to analyze your data. Most research topics consider 95% certainty to be acceptable as a standard, so data that lies within 2σ (twice the standard deviation) is considered to be reliable data and NOT an outlier.  Attach a copy of your graphs to this assignment and use that data to complete assignments #7 and #8. 

Assignment #7 – Writing Results Worksheet

Due December 17, 2010


[image: image1.emf]
Assignment #8 – Discussion Paragraph Worksheet 
Due December 17, 2010 
[image: image2.emf]
[image: image3.emf]
Research Report

Assignment #9 -- Rough Draft Due January 6, 2010
Assignment #10 -- Final Draft Due February 7, 2010
The Final Research Report

1. Your rough draft is due January 6.
2. Your final draft is due February 7.  Make sure at least three people have proofread your report for spelling, grammar, and punctuation.  
3. Each page needs to be typed, double-spaced with 1-inch margins on each side.  All pages should be numbered and each section have an appropriate heading.

Your report will be structured as shown below:

Requirements


Example




Requirements


        Example


Requirement


        Example







Requirement





Example



Sample Abstract Template

Purpose of the Experiment 

· An introductory statement of the reason for investigating the topic of the project. 

· A statement of the problem or hypothesis being studied. 

Procedures Used 

· A summarization of the key points and an overview of how the investigation was conducted. 

· An abstract does not give details about the materials used unless it greatly influenced the procedure or had to be developed to do the investigation. 

· An abstract should only include procedures done by the student. Work done by a mentor (such as surgical procedures) or work done prior to student involvement must not be included. 

Observation/Data/Results 

· This section should provide key results that lead directly to the conclusions you have drawn. 

· It should not give too many details about the results nor include tables or graphs. 

Conclusions 

· Conclusions from the investigation should be described briefly. 

· The summary paragraph should reflect on the process and possibly state some applications and extensions of the investigation. 

An abstract does not include a bibliography unless specifically required by your local fair. The Intel ISEF requires the bibliography as part of the research plan to be provided on Form 1A.
http://www.societyforscience.org/isef/DandS/AbstractWritingProcess.ppt 

	Example

Effects of Marine Engine Exhaust Water on Algae 
Mary E. Jones
Hometown High School, Hometown, PA

	This project in its present form is the result of bioassay experimentation on the effects of two-cycle marine engine exhaust water on certain green algae. The initial idea was to determine the toxicity of outboard engine lubricant. Some success with lubricants eventually led to the formulation of "synthetic" exhaust water which, in turn, led to the use of actual two-cycle engine exhaust water as the test substance. 

	Toxicity was determined by means of the standard bottle or "batch" bioassay technique. Scenedesmus quadricauda and Ankistrodesmus sp. were used as the test organisms. Toxicity was measured in terms of a decrease in the maximum standing crop. The effective concentration - 50% (EC 50) for Scenedesmus quadricauda was found to be 3.75% exhaust water; for Ankistrodesmus sp. 3.1% exhaust water using the bottle technique. 

	Anomalies in growth curves raised the suspicion that evaporation was affecting the results; therefore, a flow-through system was improvised utilizing the characteristics of a device called a Biomonitor. Use of the Biomonitor lessened the influence of evaporation, and the EC 50 was found to be 1.4% exhaust water using Ankistrodesmus sp. as the test organism. Mixed populations of various algae gave an EC 50 of 1.28% exhaust water. 

	The contributions of this project are twofold. First, the toxicity of two-cycle marine engine exhaust was found to be considerably greater than reported in the literature (1.4% vs. 4.2%). Secondly, the benefits of a flow-through bioassay technique utilizing the Biomonitor was demonstrated.

	Purpose

	Methods

	Data

Observations

	Conclusions

Applications


Science Fair Display Guidelines
Due February 17, 2010
Organize your information like a newspaper so that your audience can quickly follow the thread of your experiment by reading from top to bottom, then left to right. Include each step of your science fair project.
· Use a font size of at least 16 points for the text on your display board, so that it is easy to read from a few feet away. It's OK to use slightly smaller fonts for captions on picture and tables.

· The title should be big and easily read from across the room. Choose one that accurately describes your work, but also grabs peoples' attention.

· A picture speaks a thousand words! Use photos or draw diagrams to present non-numerical data, to propose models that explain your results, or just to show your experimental setup. But, don't put text on top of photographs or images. It can be very difficult to read.
Materials and Construction Techniques 

· The standard presentation boards are self-standing and work quite well. Display boards in black or white-colored "foam core" (a sandwich made up of two pieces of cardboard with plastic foam in the middle) or corrugated cardboard are readily available at most office supply stores (Staples, Office Depot, Office Max) for $6 to $12. Of course, you can also make your own for free from a large cardboard box.

· Print out or write your information on white paper that you will attach to your display board. Be sure to proofread each sheet before you attach it.

· Glue sticks (use plenty) work well for attaching sheets of paper to your display board. Use double-sided tape for items like photographs that may not stick to glue. 

· Tip: Instead of regular paper, use cover stock (67#) or card stock (110#). These heavier papers will wrinkle less when you attach it to your display board, especially if you use a glue stick. Matte paper is preferable to glossy because it won't show as much glare— glare makes your display board difficult to read.

· Use color construction paper to add accents to your display board. A common technique is to put sheets of construction paper behind the white paper containing your text.[image: image4.png]






-- IMPORTANT NOTE --





All projects must be approved by the Scientific Review Committee (SRC) both at Falcon High School and at any other official science fair competition.  NO EXPERIMENTATION MAY BEGIN BEFORE YOUR PROJECT HAS BEEN APPROVED!  If you need to get started right away (especially if your project involves agriculture, plants, or other season/weather – dependent specimens), you will need to submit your experiment plan and forms as soon as possible.  Projects may be rejected for the following reasons:


Safety Concerns


Too simple for grade level


Too difficult to control


Inappropriate subject matter
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August 16, 2010	Project Ideas Due with Research Question and Hypothesis


September 8, 2010	Experiment Plans Due (rough draft)





FINAL DRAFT EXP. PLAN FOR ANY HIGH RISK EXPERIMENTS (HUMAN SUBJECT, VERTEBRATE ANIMALS OR ANIMAL TISSUES, MICROBIOLOGY, RECOMBINANT DNA, ETC) TAKE EXTRA TIME FOR APPROVAL AND ARE DUE SEPTEMBER 20, 2010





October 8, 2010	Experiment Plans Due (final draft) WITH FORMS AND ONLINE REGISTRATION COMPLETE


November 30, 2010	Data Collection Completed – EXPERIMENTS SHOULD BE COMPLETE – RESEARCH NOTEBOOK CHECK TODAY


January 6, 2011** 		Research Report Due (rough draft)


February 7, 2011		Research Report Due (final draft)


February 17, 2011		Display Boards Due


February 22, 2011		FALCON HIGH SCHOOL SCIENCE FAIR


March 12, 2011		PIKES PEAK REGIONAL SCIENCE FAIR, UCCS


April 8 – 10, 2010	COLORADO STATE SCIENCE AND ENGINEERING FAIR, CSU FT COLLINS


May 8-13, 2010	INTERNATIONAL SCIENCE AND ENGINEERING FAIR, LOS ANGELES, CALIFORNIA





** Ten points extra credit will be given if research report rough drafts are turned in by Thursday, December 17, 2010




















TITLE PAGE


Center your title on this page.  Include your ID Number from science class along with your grade and hour.  Next list your school and the date.











How does soil temperature affect the burrowing depth of Lumbricus terrestris 


(earth worms)?





By Ima Student


12-7-5


Ward Middle School


January 22, 2008





PAGE ONE





Abstract


WRITE THIS LAST! Describe the Purpose of your experiment in one paragraph.  In the next paragraph, describe the Procedure(s) used.  Summarize the Data you gathered in a paragraph, and finally tell what the Conclusions you reached were in the last paragraph. 














PAGE


FIVE





PAGE TWO











Purpose





In one sentence each, list each of the following together on one page.





Question


Hypothesis


Null Hypothesis








Purpose





Question: Does the Lumbricus terrestris burrow deeper in light or dark environments?





Hypothesis:  The Lumbricus terrestris will burrow to different depths in light versus dark environments.





Null Hypothesis:  Lumbricus terrestris will burrow to the same depths in light and dark environments.  





Introduction, cont.


Background Information


Find out everything you can about your topic.  In 2 pages, minimum, describe what you learned by researching your topic.  You must use a minimum of 5 sources.  Use subheadings where appropriate.  Above all, write this in your own words.  Be very careful to avoid plagiarism (copying).








Introduction


Earthworms are members of the Animal Kingdom, belonging to the Phylum Annelida. They are commonly called night crawlers because of their nocturnal characteristics. Earthworms are characterized as having long tube-like bodies with many segments. There is an enlargement made up of several segments that house the clitellum, a glandular organ used for reproduction. …cont.





Methods


List all your controls and variables.  Your methods should be detailed enough for anyone to be able to repeat your experiment exactly just by reading the paper.  Number each step, and start each step with a verb.  Include detailed photographs or drawings of any self-designed equipment/ special set-up.  DO NOT USE “YOU” or “I.”








Methods


Independent Variable:  Light vs Dark


Dependent Variable:  Burrowing Depth 


Controls:  Same soil, container type, moisture level, number of earthworms, time, temperature


Label the containers light/dark.


Make centimeter tape rulers with masking tape and place on outside of container.


Fill each container ¾ full with dirt.


Add 2 tsp water to each container.


Put three earthworms on top of dirt in each container.


Set containers in treatment locations


Wait 23 hours, then record depth of dirt.


Use spoon to remove dirt 1 cm at a time, checking for worms.  


Record depth of each worm located.











Results


The range of depths in which earthworms were found was 7 cm.  The average depth for the worms in the light was 5.94 cm; for the worms in dark soil it was 6.11 cm.  There is an average difference of 0.17 cm.  A box and whisker plot is shown below to prove that all data points fall within the acceptable range and there are no outliers.  There does not seem to be a significant difference in the burrowing depths.  The calculated p-value is 0.81, which means that there is an 81% chance of seeing data like these if the null hypothesis is true.





Conclusion








There was no difference in worm behavior in light versus dark environments.  Worms don’t have eyes.  Even if they can sense light, once under the soil, the worms probably cannot tell the difference between light and dark.


CONT…





Conclusion





Briefly summarize your results in the past tense. Then explain your results based upon what you learned from your background research.


THIS RELATES TO THE PARAGRAPH YOU WROTE FOR THE DISCUSSION PARAGRAPH WORKSHEET IN ASSIGNMENT #7.  


DO NOT USE “YOU” OR “I.”  








Light vs Dark Burrowing Depths


�








Results


Present your results neatly in a data table.  Remember, all data should be in metric measurements.  You MUST include mean, median, mode, range, and at least on statistical tool such as a histogram,  p-value, or box and whisker plot to evaluate your results.








Results


Present your results in graphs to visually show your data.  Graphs must be on graph paper or computer-generated.  If you did any calculations, show examples or give formulas.








Results                                    


Data Table�
�
 Worm �
Light�
Dark�
�
 1�
9�
7�
�
 2�
9�
8�
�
 3�
9�
9�
�
 4�
5.5�
5�
�
 5�
6�
6�
�
 6�
6�
8�
�
 7�
3.5�
5�
�
 8�
3.5�
4�
�
9�
2�
3�
�
MEAN�
5.94�
6.11�
�
MEDIAN�
6�
6�
�
MODE�
9�
8�
�






Introduction





Explain your idea and how you got it.  Why is this project important to you?  Explain how you arrived at your hypothesis.  Include what you hoped to achieve when you started the project.  (1/2 – 1 page)








Earthworms:  


Lumbricus Terrestris





Population:  50,000 earthworms per acre of moist soil


Habitat:  Moist, loose soils where they can dig deep, dark, long, narrow burrows.


Biology:  100 or more body segments, setae (leg-like bristles), no lungs, sightless, earless.


Predators:  Birds and burrowing animals.











Results


Write a paragraph to summarize your data. 


THIS IS THE PARAGRAPH YOU WROTE FOR THE RESULTS PARAGRAPH WORKSHEET IN ASSIGNMENT #7.
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Title of control variable
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PAGE SIX, cont.
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Title of the experiment variable





PAGE SEVEN, cont.





PAGE EIGHT





PAGE THREE





Materials








List your materials vertically and be specific.  Use bullets and include quantities and amounts where appropriate (metric only).





Materials





2 identical containers


regular dirt to fill container ¾ full


6 earthworms


masking tape


spoons


extra bucket


pencil


measuring cups


water


metric rulers
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Bibliography





List any books, articles, etc that you used for information.  Use the format shown in your Write Source 2000  resource book in your English class (pages 231-232.)


Remember:  You must have 5 sources.  One print source, one internet source, one interview, and two others of your choice.
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Abstract








SEE SAMPLE ABSTRACT TEMPLATE ON 


PAGE 27











The labels of your replicates go in these three boxes





Your data are organized in these middle boxes
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