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Accelerated Studies Program

Earth Science

Mr.Sitta
STATE THE PURPOSE
1. Your purpose should be stated as a scientific question.

2. It should only include 2 variables (1 independent variable and 1 dependent variable)

3. It should only be 1 sentence long.

Example:
What is the effect of sunlight on newspaper?

Example:
What is the effect of the surface of a road on a car’s speed?
MEDIA CENTER RESEARCH
Once you have developed a purpose, background research is necessary in order to develop a hypothesis.  

1. Begin by listing topics you will need to research in order to answer your scientific question. 

Example:  

Purpose:  What is the effect of microwave radiation on seed germination?

Topics:  
types of seeds, microwave radiation (amount, effect), seed germination

2. Record information about every resource that you use.  This will be needed in your bibliography.  You must cite at least 5 resources for your research paper.  You will continue research throughout your project.

You should find out as much as you can about your topic.  You may use several sources of information such as:


Encyclopedias

Reference Books


Computer programs


Magazines


Newspaper Articles

Personal Interviews

Books


Documentary Videos or TV programs


Almanacs


Internet
RESEARCH PLAN
Variables, Factors Held Constant, and Experimental/Control Group

When testing your hypothesis, your test must be valid.  There are many variables in an experiment.  You must change only one variable when testing your hypothesis.

The independent variable is the one factor that you are going to change in your experiment.

The dependent variable is the one factor that may or may not change because you changed the manipulated variable.

The factors held constant are all the factors that you will keep the same in each of your trials.

The control group in an experiment is the trial done without changing any of the original factors.

Example

Purpose:
    
What is the effect of salt on the freezing rate of tap 

                                
water?

Independent Variable:  The amount of salt added to the water

Dependent Variable:  How long the water takes to freeze

Factors Held Constant:    Amount of water in each container





    Starting temperature of the water





    Size and shape of the container





    Material the containers are made from





    Freezer used 





    Thermometer


Control:  The container in which no salt is added.
Procedures

1. Number your procedures in order of their occurrence.

2. Be sure to list ALL of the steps of your experiment.

3. Be detailed and specific Include amounts and times if they were used.

You should write your procedure so that anyone could follow them easily to do the same experiment.

Example:

1. Fill each fish bowl with water and let them sit until the water is room temperature.  Put a thermometer in each bowl.  Label one bowl “A” and one bowl “B.”  Do not overfill the bowls since you will be adding cold or warm water to them.

2. Put one fish still in the bag in each bowl and let it get used to the water.  Leave it for at least 30 minutes.  Then empty it into the bowl and count how many breaths each fish takes in a fifteen second time span.  Multiply by 4 to get the breaths per minute.

3. Record results.

4. Add 100mL of cold water to bowl “A.”  Wait three minutes and take the temperature of the water.  Record the temperature.  Count breaths as in step 2 and record.

5. In bowl “B” add 100mL of warm water.  Wait three minutes and take the temperature of the water.  Record the temperature.  Count breaths as in step 2 and record.

6. Continue adding cold and warm water as stated in steps 4 and 5.

7. Record all results and watch the fish closely.  If they are not breathing, carefully remove them and place them in the extra bowl filled with room temperature water.

Materials List

List all materials needed for your project on page 5 of your log book.   Your list should be exact, including how much and what size.  Use metric measurement only.  You may arrange ahead of time to borrow metric beakers, thermometers, etc from the science lab. These must be signed out and returned to Mr. Sitta.
Example:


Poor Listing




Good Listing

Measuring cup




250 mL graduated beaker

Water





750 mL water

Container





20 cm X 20 cm aluminum cake pan

Thermometer




Celsius thermometer
HYPOTHESIS
1. A hypothesis is an educated guess.  Based on the background research you have done what do you think will be the outcome of your experiment?  

2. This is your answer to your question and a short explanation why.
3. It should include the independent variable and the dependent variable.
4. Remember your answer may be right or it may be wrong—that’s okay!  This is why you are doing your experiment.

5. It should only be one sentence. 

6. Start the sentence with, “It is hypothesized that…,” and include your “if…then statement.” and  because…
Example:
“It is hypothesized that if a fish is put in cold water,    

 then it will breath more times per minute than in 

 warmer water because colder water holds more 

 dissolved oxygen.”

LOG ENTRIES
1.  First Page:

State your problem in the form of a question.





Write your first and last name.





Write the complete address of your research site (home).

List the first and last name of your adult supervisor (parent).

2.  Second Page:

Table of Contents for your log book

3.  Third Page:

State your hypothesis.

Remember to begin with, “It is hypothesized that…” and include your “If…..then…because…” statement.

4.  Fourth Page:

List all of your variables.

5.  Fifth Page:
List all of your materials (remember to be as detailed as possible).

6.  Sixth Page:

List all of your procedures.

7.  Seventh Page:
Begin dated entries.





Include the date and what you did that day.





Your data entries should start on the first day that you 

actually start your experiment.

7.  Last Page:

This should be your final entry.





Begin with the following statement:     

“This is the end of data collected during the period of   (beginning date) to (ending date).

Write your first and last name.  Sign your name and put the date under it:







      
Your name (print)








Your name (signature)







     
Date of final entry

REMEMBER:

Do not write on the back of the pages

Write neatly in BLACK ink





Date every entry beginning on page 7.





Keep a detailed record of everything you observe.





Cross through mistakes or errors with a SINGLE line.





Make qualitative and quantitative observations.

Use only metric measurements.





Make a chart or table in your log book to record




         
data.





Include photographs of on-going experiment.

Sample Log Pages
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   Page 4


          Page 5




Page 6


Page 7





   Page 8+


Last Page
THE RESEARCH PAPER
Important Reminders

· Do NOT write in first person (do not use I, me, my, mine, our, we, etc.).  Write your paper in the PAST TENSE.

· If handwritten, write neatly in BLACK ink only on the front, cursive writing is recommended.

· If typed, DOUBLE SPACE, use 12 font, Times New Roman or Arial.

· Use 1-inch margins.

· Number your pages in the TOP RIGHT CORNER.

· Do not label each section or put it on a special page unless instructed to do so below.  Only the title page, table of contents, acknowledgments, and bibliography should be on separate pages—the rest is written like a report.

· Always give credit when you use someone else’s ideas, when quoting the author write “According to World Book, …”. Use your own words, do not copy from books.

· Use your red reference folder to assist you.
Title Page

1. Do not number this page.
2. Display the title of the project in the center.

3. Include your name, full address, school and grade in bottom right corner (see example).

Table of Contents

1. Head the paper – TABLE OF CONTENTS.
2. State the beginning page number for each section (Introduction, Research, Experiment, Discussion, Conclusion, Acknowledgments, and Bibliography).

3. Do not number this page.

Introduction (Section 1)

1. Include your purpose and hypothesis and an explanation of why you chose your project and what you hoped to achieve.
2. Start numbering this page with “1”. 
3. Include any pertinent background information that relates to your topic. (In other words, research on your topic belongs in this section.) 
4. The Introduction should be no more than one page.
Research (Section 2, 3)

1. Include your research about the subject of your experiment.
Experiment (Section 4)

1. Describe in detail the procedures so that someone reading your paper could repeat your experiment.  
2. Include drawings or photographs.
Discussion (Section 5)
1. Tell specific results of your experiment.
2. Tell any errors or uncontrolled events that may have affected the results.
3. Compare your results to any specific theories, common beliefs, or expected results.
4. Discuss what you would do differently if you repeated this project and/or what further experiments should be conducted. 

Conclusion (Section 6)

1. Briefly summarize your results.
2. Be specific, do not generalize.
3. Do not introduce any new information.
4. See pages 12-13 for further details about the conclusion and a sample.

Acknowledgements
1. This is a separate page – DO NOT NUMBER.
2. Head the page – ACKNOWLEDGEMENTS.
3. Always credit anyone who assisted you.
4. Identify any donations received or sources of loaned equipment.

Bibliography 

1.  This is a separate page – DO NOT NUMBER.
2. Head the page – BIBLIOGRAPHY.
3. Cite at least 5 references from books, magazines, interviews, computer software, the Internet, etc.
4. Use the MLA Bibliographic Form Guide in your red reference folder to assist you.
Writing Your Conclusion

Before writing your conclusion, ask yourself these questions:

· Did the data support your hypothesis or not? (It is okay if it did not.)

· Were there any unexpected problems that might have affected the results of your experiment?

· Did you make any mistakes and have to start over?  How would they have affected the outcome?

· Did you gather enough data?  

· Did you do at least 3 trials?

· Would you do your experiment differently the next time?  

· Is there some way you could improve on your experiment or expand it in the future?

· Who can use this information? Why is it important?

1. The conclusion should be written in third person and in past tense.  See the sample on the next page.

2. Your first sentence should state whether or not your test results supported your hypothesis.

Example:  It is concluded that the data collected supported the 

hypothesis.

It is concluded that the data collected did not support the hypothesis.

3. Write 2 or 3 sentences explaining why the results supported or did not support the hypothesis.

4. In the second paragraph explain any problems or errors that may have affected the results of the experiment.  Tell of additional experiments that can continue from your present one.  Write at least 3 sentences in this paragraph.

5. Write a third paragraph telling who could use this information. 

Sample Conclusion


It is concluded that the test results supported the hypothesis.  The data collected showed that the water in the black could get hotter faster than the water in the unpainted can.  The results also showed that the temperature of the black can remained an average of 2.5 degrees Celsius higher than the unpainted can.  The data indicated that in this experiment the black can absorbed more of the sun’s rays than the unpainted can.


This experiment was done during the latter part of December when the sun’s rays are slanted the most since the sun is over the Tropic of Capricorn.  It would be interesting to do this experiment during the summer solstice when the sun’s rays are shining more directly on this part of the earth.  Some days during the experiment were cloudier than others and this affected the results.  The thickness of the paint could have affected the results, also.  Therefore, next time the unpainted should be painted with paint as close in color as possible to the original can color.  This would eliminate a variable that was overlooked and test only the effects of the color of the cans.


The information learned from this experiment would be helpful to home or commercial canners who want their products to remain as cool as possible after the canning process is completed.  Roofing manufacturers could also use this information. 

Sample Acknowledgements
This project would not have been possible without the assistance of the following people:


Mr. Sitta, Science Teacher


Lakeland Highlands Middle School


Provided inspiration.


Bob the Builder, Electrician


Lakeland Electrical Services


Lakeland, Florida


Provided equipment and research.
Sample Bibliography

Jacobson, Morris K. and David R. Franz.  Wonders of Snails and Slugs.  New         

     York: Dodd, Mead and Company, 1980.

Campbell, John.  “Snails, Snails, Snails.”  The Toolworks Encyclopedia.    
     Computer software.  Grolier, 1990.

“The Wonders of Snails.”  1 May,1999. <http://www.snailsrcool.com/> Snails R 

     Us Company Homepage.

ABSTRACT
Title 

The title of your abstract should be the same as the title of your scientific paper.

The Body of the Abstract

The abstract is a very brief overview of your ENTIRE study. It tells the reader WHAT you did, WHY you did it, HOW you did it, WHAT you found, and WHAT it means. The abstract should briefly state the purpose of the research (introduction), how the problem was studied (methods), the principal findings (results), and what the findings mean (discussion and conclusion). It is important to be descriptive but concise--say only what is essential, using no more words than necessary to convey meaning.

Writing Your Abstract
REQUIREMENTS:  READ handouts for clarification

typed on required form (or typed then copied onto form) 

single spaced

12 font, Times New Roman or Arial

past tense

third person




250 words maximum




must not exceed 5.5” tall by 6” wide

Use the Abstract Worksheet to help your organize your ideas before putting them on the form.  The sequence of sentences in the Abstract Worksheet is ordered in a logical fashion, beginning with an introduction and proceeding to your hypothesis, methods, results, discussion, and conclusion. 

Think of the most important items for each part of your project. Leave out unimportant details. For your final draft, make sure the abstract "flows" logically. Give it to a friend to read. Ask them to tell you what they think you actually did and what you found. Revise as necessary. 
Abstract Format
TITLE (ALL IN CAPITAL LETTERS)

Your Last Name, First Name

Home Address, City, State Zip Code

School Name, City, State

First paragraph includes the purpose and hypothesis.

Second paragraph is the procedure.  (do NOT number)

Third paragraph is the results.

Fourth paragraph is the conclusion.

Sample Abstract

DOES SUNSCREEN PROTECT HAIR FROM ULTRAVIOLET RAYS?

Last Name, First Name

Home Address (City, State, Zip Code)

Lakeland Highlands Middle School Lakeland, Florida

The idea of this project was to see if sunscreen helped protect hair from getting damaged from ultraviolet rays.  Lighter colored hair usually changes color or gets damaged from the sun’s ultraviolet rays.  Ultraviolet rays are a type of electromagnetic radiation and they are invisible to the eye.  The data showed that sunscreen protected the hair from ultraviolet rays.

The sets of hair were placed into petri dishes and then the sunscreen was put on the hair.  The hair was placed in the petri dish so the color of the hair could be observed easier.  After each of the three trials of sun exposure the petri dishes were washed thoroughly so no sunscreen could affect the experiment.

The data was collected and the SPF 45 sunscreen protected the hair the best from the sun.  The SPF 45 protected the hair the best because the hair could stay out 45 times longer than without it.  The hair with SPF 45 was darker, showing that it did not get bleached out in the sun and the other SPF samples were lighter than the SPF 45.

In conclusion, the SPF 45 protected the hair the best from ultraviolet rays.  This experiment data could be used for hair products to protect hair form changing color or getting damaged.  Sunscreen would help the hair’s condition and the appearance or the color.

DISPLAY BOARD
A display board is your way of presenting your project to others.  Plan your display carefully.

Follow these steps:

1. You can purchase a display board kit at Staples, Office Depot, etc.  Boards must be:

A MINIMUM of 76 cm wide, 122 cm high.

A MAXIMUM of 122 cm wide, 274 cm high, and 76 cm deep.  
All boards must be free-standing.

2. Choose complementary colors and back your information with construction paper.

3. Label each part as shown below.   Write or type large enough for the viewer to read easily.  Display the title of the project in large pre-cut letters or cut your own letters.  Your title should be an attention-grabber.
4. Use rubber cement to mount your paper to the backboard.  Make sure your design is appealing.  Include photos, charts, drawings, graphs, etc. If photographs are used, they should be clearly labeled.  BEFORE gluing anything onto your board, lay the whole thing out on the floor and evaluate the arrangement.  The format shown below must be followed.

5. Place your Log Book and Research Paper on the table in front of your board.  Design a report cover or folder that will interest the reader in your project.
Abstract should be in the bottom right corner not background and research.
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ITEMS TO BE COMPLETED AT HOME
1. Log Book – Entries should be recorded as your experiment 

       progresses.

· Write neatly in BLACK ink.

· Cross through mistakes or errors with a single line.

· Date every data entry (beginning on page 5).

· Record qualitative and quantitative observations.

· Include diagrams or drawings.

· Add charts, graphs, or tables.

· Note any problems you have with experiment as you go.

2. Experiment

· Keep a detailed list of all materials.

· Write down all of your steps in your procedures.

· Note your manipulated variable, responding variable and control.

3. Charts, Tables, and/or Graphs

· Kept in your log book

· May be done on computer after all data is gathered 

4. Display Board

· Use a catchy title. (Example The Wacky World of Wax)

· Back papers with colored construction paper.

· Include all information (see handbook for details).

· Display neatly (see sample in handbook).

5. Final Draft of Research Paper

· Write in black ink or type using 12 font, Times New Roman or 12 font, Arial.

· Include all information (see handbook for details).

6. Abstract

· Must be done to County specifications (see handbook pages)

PLEASE READ THE ADDITIONAL INFORMATION IN THE HANDBOOK ON EACH OF THESE TOPICS.

GLOSSARY OF TERMS
Abstract

Short (250 words) summary of the entire project.  It should summarize the purpose, procedure, and results. There is a specified format you must follow.

Background Research

Learning about the topic by reading books, newspapers, and magazines, watching television, films, and videos, or interviewing knowledgeable people.  Information gathered should result in a paper 1 to 3 pages in length using the formal writing procedure—3rd person only.  You must have at least 3 sources.

Conclusion

Written summary of findings.  Evaluate the accuracy of your hypothesis.  Determine any problem areas.  Note future changes.  List ways this experiment would apply and benefit real-life situations.

Controls

Conditions which do not change during experimentation.  Used for comparison.  You should use as many controls as possible

Data/Results

Observations of everything that happens during the experiment.  Use metric measurements only.  Repeat trials to assure accurate results.  Final results are displayed in the form of graphs, tables, and photographs.

Display

Backboard, log book, and research paper.  Must follow the specified format.

Hypothesis

An educated guess presuming the outcome of the experiment.  Follows the background research and is one possible outcome of the problem.  Should state, “It is hypothesized that …” followed by an if…then statement.
Log

A notebook in which a record is kept of ALL notes, information, measurements, events, observations, sketches, data, etc.  Be sure to date your entries.  Do not recopy your log book to make it neater.  The log should be in your own handwriting in blue or black ink and contain the original data.  This will become an important part of the project display.

Materials

A complete list of everything used during the experiment including equipment, chemicals, organisms, etc.
Problem/Purpose

The specific problem that is going to be investigated.  State this in the form of a question.  “What would happen if…” or “What causes…” or “Does…”

Procedure

Step-by-step instructions describing the entire experiment.  Steps should be explained so that another person could duplicate the experiment.  Time and amounts are very important.

Variable

The manipulated variable is that which causes change.  There should be only one.  It is the focus of testing.

The responding variable may or may not change as a result of the manipulated variable.  
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The judges at your science fair will fill out a score sheet for every entry. You will probably be told ahead of time what they are judging. Every fair has a different judging system. But all judges consider the same general areas: 

Scientific knowledge

What did you learn?
Did you follow the scientific method?
Was your experiment suitable to test your hypothesis?
Did you do enough testing to know your conclusion is right?
Did you double-check your results? 

Creative thinking

Is your topic unusual? Or, did you find a new approach to an old problem? A creative topic is important. You don't want to do the same experiment as a dozen other kids. You want to try to do something not many students have tried. That will make your entry stand out. Also, it will be more fun to find out the answer. 

Independence

Did you do most of the work yourself? Most kids get advice and a little other help, but this is your project, and you should do the work yourself. Judges can tell if you have had too much help, and it will hurt your score. 

Paperwork

Your activity log or journal, your data and your report are part of your display. The information should be complete and well organized. If you used references (books or the Internet), be sure to credit your sources. 

The display

Is it clear and easy to understand? Is it complete? Did you take care in creating it? Is it well-designed and attractive? Is it fun to look at? Good science deserves a good-looking display. 

Oral presentation

At some science fairs, you will be asked to present what you learned to the judges. It should be a short version of your entire project. You should practice your presentation by making it to friends and family. That way, you won't be nervous. The judges might ask questions. Since you did all the work yourself, you will know the answers. 

Interview

At some science fairs, the judges will ask you questions. This is called an interview. The judges aren't trying to trick you. They are trying to find out what you learned. So they will ask you questions that make you think. They might ask you what would happen if you changed part of your experiment. You don't know the answer for sure. But based on what you have learned, you have an idea (a hypothesis). And you can explain why. 




Purpose


(Question)





Name


Address


Lakeland, FL





Adult Supervisor


(do not number this page)











Table of Contents





Description 	Page #


Hypothesis		  3


Variables 		  4











(do not number this page)








Hypothesis





It is hypothesized that…








Variables





The manipulated variable is….





The responding variable is…





The factors held constant are….








Procedures





List everything you have done in order





Number your procedures  














Date





Today I ….





(describe what you did in detail)








Date





Today I …








This is the end of data collected during the period of (beginning date) to (ending date).





Your signature


Date











Materials


1.


2.


3.


4.


5.
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