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Dear Parents & Students:

As is now tradition at Rocklin Academy, we have begun preparations for our annual science fair.  The fair will be held on Friday, March 2, 2012.  Beginning with our brief discussions in class, students are already thinking about what they would like to do.  It’s neat to hear conversations reflecting on experiments students conducted last year and the projects that were the result of their hard work.    

California Science Content Standards state: “Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations.”  Participation in school science fairs support students in achieving this standard.  Science fairs allow students to experience the scientific method on a larger, more formal scale.  Students use the skills of patience, planning, organization, creativity, flexibility, and hard work.  Finally, students feel a sense of pride when they see their final project displayed on the night of the fair.  
For many, thinking about all that is required for the completion of a successful science fair project is extremely stressful.  To help parents and students through this process, we have the following resources:

1. Handbooks – The Rocklin Academy Science Fair Handbook was created as a guide and constant reference for parents and students.  
2. Web Resource – www.sciencebuddies.org Most of the tips included in this handbook are drawn from this comprehensive science fair website.  
3. Homework – After completing the plate tectonics unit, we will put a hold on Core Knowledge science instruction until after the science fair is complete.  Additionally, we will not be assigning a new book report until after the fair in March.
4. Grades – Teachers will be using a newly developed California Science Content Standards based rubric to evaluate each project.  The day before the science fair, teachers will be scoring the display boards according to this rubric.  Each category on the rubric will be scored on a 1-3 scale.  
[image: image1]
Teachers will take the total of these categories to calculate a letter grade (90% and above= A, 80%-89%= B, 70%-79%= C, 69% and below= N).  This grade will count towards the students’ science letter grade.  Grades will also be given in the areas of language arts for the oral presentation and research report.
5. Science Fair Judging/Ribbons – Judges will use a simplified version of the teacher’s rubric to score projects.  They will score each section on a 1 to 5 scale.  A 1 indicates that the expectation was not met, a 3 indicates that the expectation was somewhat met, and a 5 indicates that the expectation was completely met.  Judges can gives 2’s and 4’s at their discretion to indicate gradient between none, some, and completely.  There is a total of 115 points available on the judges score sheet.  Students who score 115 points will be awarded a blue superior ribbon.  Students who score between 95 and 114 points will be awarded a red excellence ribbon.
Please take the time to get familiar with the Handbook, and if you have any questions, please contact us.
Sincerely,

Mrs. Chappell

Mrs. McClain 

Mrs. Kamrar

Rocklin Academy, 6th Grade Team
Rocklin Academy Science Fair – 2012
6th Grade

Due Dates & Schedules
Taking on a science fair project might seem like a huge task, but it doesn’t have to be an overwhelming experience.  Use the timetable below to focus on one step at a time.  
Date of the science fair:  March 2, 2012
	Due Date:
	Assignment:

	Jan. 9
	· Review Science Fair Handbook with parent

· Project Question Approval

	
	

	Jan. 11
	· Research Plan (on research organizer)

· Bibliography (typed, MLA format)

	
	

	Jan. 19
	· Research Report (typed, MLA format)

	
	

	Jan. 23
	· Hypothesis (typed, MLA format)

	
	

	Jan. 25
	· Materials and Procedures (typed, MLA format)

	
	

	Jan. 24 - Feb. 2 
	· Conduct experiment and collect data (charts/tables)

	
	

	Feb. 8 (Turnstone)
Feb. 9 (Meyers)
	· Charts/Tables

· Graph 

	
	

	Feb. 15
	· Conclusion (typed, MLA format)

	
	

	Feb. 27
	· Presentation Board

	
	

	Feb. 28-29
	· Practice oral presentation

	
	

	Mar. 1
	· Oral presentations/judging


Policies & Etiquette
To ensure a successful science fair this year, we would ask for all families to read through and respect the items listed below:
1. Use of tobacco products, alcohol products, and drugs are prohibited.

2. Use of human subjects and vertebrate animals need approval by your student’s teacher and may need to include consent forms.
3. Please don’t bring anything to the fair that could spill or make a mess – it could distract others from having a more positive experience.

4. Don’t bring anything valuable that could get lost, broken, or stolen.

5. Do bring a positive attitude, remembering to speak with good purpose – students have worked hard on their projects and we want to celebrate everyone’s success.
6. Do set a good example for others by not being loud, running and messing around.

7. Have Fun!

6th Grade Judges Score Sheet

1=does not meet expectation, 3=somewhat meets expectation, 5=completely meets expectation

	
	Expectation
	Score

	Background Research 
	__ research provide necessary information to design an experiment and predict the outcome


	1    2    3    4    5

	Bibliography
	__ sources include at least 1 expert, 1 reliable online source, and 1 offline source
	1    2    3    4    5

	Hypothesis 
	__ hypothesis is clearly based on background research

__ written hypothesis includes one independent variable, at least one dependent variable, and all controlled variables are maintained constant 

__ written hypothesis is worded clearly
	1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

	Materials & Procedures
	__ all necessary materials are listed and described in sufficient detail (quantity, size, control groups, )

__ procedures are step by step, clear stated, and in a logical order like a recipe

__ procedure for changing and measuring the dependent variable is clearly described

__ explanation for maintaining controlled variables is clear and well thought out

__ procedures includes at least 3 trials
	1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

	Data 
Tables & Graphs
	__ data sufficiently proves whether or not the hypothesis is correct

__ data has been summarized with an average (if appropriate) and all calculations are correct

__ chart is labeled properly; clearly identifying data types collected and units of measurement

__ graph is appropriate for displaying the data

__ graph title clearly describes what the graph is about

__ data is clearly and correctly displayed on the graph 
	1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

	Conclusion


	__ results are clearly and completely summarized, including qualitative statements about the relationship between variables, clearly supports findings

__ clearly states whether or not the hypothesis has been proved 

__ experimental procedure is summarized and evaluated regarding its success and effectiveness
	1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

	Display Board
	__ all titles are neat, clear, and easy to find (title, question, background research, bibliography, hypothesis and variables, materials and procedure, data – including chart(s) and graph(s), conclusion)

__ font is appropriate and easy to read

__ pictures and diagrams effectively convey information and appeal to audience

__ final product is evidence of neat and careful work
	1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

1    2    3    4    5

	
	Total Score
Blue Superior = 115

Red Excellence = 95-114
	_______
115


Project Question Approval

Due Jan. 9
Use the checklist below to determine if your question is appropriate for the science fair.  Your teacher must check every box on this page before you can continue with your project.  

Project Question: ________________________________________________________

______________________________________________________________________

______________________________________________________________________

	Is the question measurable? 
	Are the changes to the independent and dependent variables measurable using a number?  Or, is the variable one that is simply present or not present?
	

	Is the question testable?  
	Is it possible to control other factors that might influence the data that is collected during the experiment, so that they do not interfere with the results?
	

	
	Is the experiment safe to perform?
	

	
	Does the student have all the materials and equipment needed for the project, or are they able to obtain them quickly and at a reasonable cost?
	

	Is the test repeatable?
	

	Is there enough time to complete and repeat the experiment (within the 10 day experiment window)?
	

	Is the topic original, or does it present an original variation to a commonly done project?
	

	Is there at least 1 expert, 1 reliable online source, and one offline source that can be easily found on the subject?
	

	Has the student avoided the ‘bad topic’ areas listed on the next page?
	


‘Bad Topic’ Areas
	Topic to Avoid
	Why

	Any question about preference or taste comparison (e.g. Which tastes better: Coke or Pepsi?)
	Such experiments don’t involve the kinds of numerical measurements we want in a science fair project.  They are more or a survey than an experiment.

	Any question about product testing (e.g. Which is the best brand of popcorn)
	These projects only have a scientific validity if the investigator fully understands the science behind why the product works and applies that understanding to the experiment.  While many consumer products are easy to use, the science behind them is often at the level of a graduate student.

	Any question that requires people to recall things they did in the past.
	The data tends to be unreliable.

	Questions about effect of running, music, video games, or almost anything on blood pressure.
	The result is either obvious or difficult to measure with proper controls.

	Questions about effects of color on memory, emotion, mood, taste, strength, 
	Highly subjective and difficult to measure.


Research Plan

Due Jan. 11
In order to form a hypothesis you must collect research on the topics surrounding your question.  Use the research organizer to demonstrate your research plan to your teacher.  You must fill in at least 3 questions and at least 3 resources (expert, online, offline).  You do not have to have the research completed by the due date, your teacher will only be checking that you have planned appropriate research questions and collected resources.
Example: Imagine your question is “Which type of liquid will make plants grow tallest?”  You would want to ask questions about the types of liquid you plan to use and the types of plants you plan to use.  You should also have questions about how plants grow.

Use the rubric below to make sure that your research plan and bibliography meet the sixth grade requirements.

Background Research Rubric:
	__ few and underdeveloped list of research questions

__ answers to research are unrelated or provide no direction for the experiment

__ no research questions ask about equipment or techniques needed to perform an experiment
__ 7 or more errors in spelling and capitalization
	__ partially developed list of research questions

__ answers to research questions provide limited information or not enough to design an experiment or predict the outcome

__ one of the research questions asks about equipment or techniques needed to perform an experiment
__ 3-6 errors in spelling and capitalization
	__ fully developed list of research questions

__ answers to research questions provide necessary information to design an experiment and predict the outcome

__ two or more of the research questions asks about equipment or techniques needed to perform an experiment

__ few, if any errors in spelling and capitalization


	__ only 1 of the following are included; 1 expert, 1 reliable online source, or 1 offline source

__ MLA format has been used with 4 or more errors
	__ only 2 of the following are included; 1 expert, 1 reliable online source, or 1 offline source

__ MLA format has been used with 1-3 errors
	__ sources include at least 1 expert, 1 reliable online source, and 1 offline source

__ MLA format has been used with no errors




Research Organizer 

Directions: On the table below choose 3 research questions and write them in the top row.  Write the name of each resource title and author in the left column.  Use the boxes in the middle to record facts from each source that answer your research question.  Make sure you have at least two sources to verify your research.  You can use additional pages for new research questions or the same questions if you have more than 3 sources.
	
	Question:


	Question:
	Question:

	Resource:


	
	
	

	Resource:


	
	
	

	Resource:


	
	
	

	
	Question:


	Question:
	Question:

	Resource:


	
	
	

	Resource:


	
	
	

	Resource:


	
	
	

	
	Question:


	Question:
	Question:

	Resource:


	
	
	

	Resource:


	
	
	

	Resource:


	
	
	

	
	Question:


	Question:
	Question:

	Resource:


	
	
	

	Resource:


	
	
	

	Resource:

	
	
	


Bibliography
Due Jan. 11
Your rubric must include all resources you use for your research report (including the interview with an expert).  Use the following examples to complete this task.  Additional information can be found at http://owl.english.purdue.edu/owl/resource/747/01/.

Your list of works cited should begin at the end of the paper on a new page with the centered title, Works Cited. Alphabetize the entries in your list by the author's last name, using the letter-by-letter system (ignore spaces and other punctuation.) If the author's name is unknown, alphabetize by the title, ignoring any A, An, or The. 

For dates, spell out the names of months in the text of your paper, but abbreviate them in the list of works cited, except for May, June, and July. Use either the day-month-year style (22 July 1999) or the month-day-year style (July 22, 1999) and be consistent. With the month-day-year style, be sure to add a comma after the year unless another punctuation mark goes there. 

Format Examples:

Books 

Format:
Author's last name, first name. Book title. Additional information. City of publication: Publishing company, publication date. 

Examples: 

Allen, Thomas B. Vanishing Wildlife of North America. Washington, D.C.: National Geographic  Society, 1974. 

Boorstin, Daniel J. The Creators: A History of the Heroes of the Imagination. New York: Random, 1992. 

Hall, Donald, ed. The Oxford Book of American Literacy Anecdotes. New York: Oxford UP, 1981.

Searles, Baird, and Martin Last. A Reader's Guide to Science Fiction. New York: Facts on File, Inc., 1979.

Toomer, Jean. Cane. Ed. Darwin T. Turner. New York: Norton, 1988.

Encyclopedia & Dictionary

Format:
Author's last name, first name. "Title of Article." Title of Encyclopedia. Date. 

Examples: 

"Azimuthal Equidistant Projection." Merriam-Webster's Collegiate Dictionary. 10th ed. 1993. 

Pettingill, Olin Sewall, Jr. "Falcon and Falconry." World Book Encyclopedia. 1980.

Tobias, Richard. "Thurber, James." Encyclopedia Americana. 1991 ed.

Magazine & Newspaper Articles

Format:
Author's last name, first name. "Article title." Periodical title Volume # Date: inclusive pages. 
Examples: 

Hall, Trish. "IQ Scores Are Up, and Psychologists Wonder Why." New York Times 24 Feb. 1998, late ed.: F1+. 

Kalette, Denise. "California Town Counts Down to Big Quake." USA Today 9 21 July 1986: sec. A: 1. 

Kanfer, Stefan. "Heard Any Good Books Lately?" Time 113 21 July 1986: 71-72.

Trillin, Calvin. "Culture Shopping." New Yorker 15 Feb. 1993: 48-51.

Website or Webpage

Format:
Author's last name, first name (if available). "Title of work within a project or database." Title of site, project, or database. Editor (if available). Electronic publication information (Date of publication or of the latest update, and name of any sponsoring institution or organization). Date of access and <full URL>. 

Note: If you cannot find some of this information, cite what is available. 

Examples: 

Devitt, Terry. "Lightning injures four at music festival." The Why? Files. 2 Aug. 2001. 23 Jan. 2002 <http://whyfiles.org/137lightning/index.html>. 

Dove, Rita. "Lady Freedom among Us." The Electronic Text Center. Ed. David Seaman. 1998. Alderman Lib., U of Virginia. 19 June 1998 <http://etext.lib.virginia.edu/subjects/afam.html>.

Lancashire, Ian. Homepage. 28 Mar. 2002. 15 May 2002 <http://www.chass.utoronto.ca:8080/~ian/>.

Levy, Steven. "Great Minds, Great Ideas." Newsweek 27 May 2002. 10 June 2002 <http://www.msnbc.com/news/754336.asp>.

Bibliography Rubric:
	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ only 1 of the following are included; 1 expert, 1 reliable online source, or 1 offline source

__ MLA format has been used with 4 or more errors
	__ only 2 of the following are included; 1 expert, 1 reliable online source, or 1 offline source

__ MLA format has been used with 1-3 errors
	__ sources include at least 1 expert, 1 reliable online source, and 1 offline source

__ MLA format has been used with no errors




Research Report
Due Jan. 19

Research Report Rubric:
	
	1 – Below Basic
	2 – Basic
	3 - Proficient

	MLA Format
	Includes 3 or less of the following:

__ 1 inch margins

__ ½ inch indentions

__ Double spaced

__ Portrait orientation

__ Header includes last name and page number

__ Cover page contains name, teacher, and date on separate lines
	Includes 4 of the following:

__ 1 inch margins

__ ½ inch indentions

__ Double spaced

__ Portrait orientation

__ Header includes last name and page number

__ Cover page contains name, teacher, and date on separate lines
	Includes 5 of the following:

__ 1 inch margins

__ ½ inch indentions

__ Double spaced

__ Portrait orientation

__ Header includes last name and page number

__ Cover page contains name, teacher, and date on separate lines

	Poses a Question
	A topic may be stated but there is no question
	Research question suggests a broad topic but has no specific focus 
	Research question is specific and leads to narrow research

	Body Paragraph Topics
	Topics in body paragraphs are not related to the research question
	Topics in body paragraphs wander from the research question or do not answer the question completely
	Topics in body paragraphs clearly support and completely answer the research question 

	Support in Body Paragraphs
	Body paragraphs lack reasons, details, or facts
	Body paragraphs contain reasons, details, and facts that are inaccurate or incomplete
	Body paragraphs contain reasons, detail, and facts that are accurate and clearly support the topic

	Sources
	1 resource is used
	2 different types of resources are used
	3 different types of resources are used

	Bibliography
	__ missing some sources that were used

__ not listed in alphabetical order

__ contains 7 or more formatting errors
	__ includes all sources that were used

__ is listed in alphabetical order

__ contains 3-6 formatting errors
	__ includes all sources that were used

__ is listed in alphabetical order

__ contains 1-2 formatting errors


Hypothesis 
Due Jan. 23

After writing your research report, you should have some educated guess about how things work. This educated guess about the answer to your question is called the hypothesis.

The hypothesis must be worded so that it can be tested in your experiment. Do this by expressing the hypothesis using your independent variable (the variable you change during your experiment) and your dependent variable (the variable you observe-changes in the dependent variable depend on changes in the independent variable). In fact, many hypotheses are stated exactly like this: "If a particular independent variable is changed, then there is also a change in a certain dependent variable."

Example Hypotheses

· "If I open the faucet [faucet opening size is the independent variable], then it will increase the flow of water [flow of water is the dependent variable]. 

· "Raising the temperature of a cup of water [temperature is the independent variable] will increase the amount of sugar that dissolves [the amount of sugar is the dependent variable]." 

Use the template below to help write your hypothesis.  Your hypothesis should be submitted as a typed document in MLA format.
"If [I do this] ______________________________________________________________________, 

then [this]_______________________________________________________________ will happen." 
Hypothesis Rubric:
	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ hypothesis is not based on background research

__ written hypothesis does not address the issue of independent, dependent, or controlled variables

__ written hypothesis is confusing or absent
__ 7 or more errors in spelling and capitalization
	__ hypothesis has little connection to background research

__ written hypothesis includes multiple independent variables 

__ written hypothesis is worded vague or unclear
__ 3-6 errors in spelling and capitalization
	__ hypothesis is clearly based on background research

__ written hypothesis includes one independent variable, at least one dependent variable, and all controlled variables are maintained constant 

__ written hypothesis is worded clearly

__ few, if any errors in spelling and capitalization

	__ hypothesis is not based on background research

__ written hypothesis does not address the issue of independent, dependent, or controlled variables

__ written hypothesis is confusing or absent
__ 7 or more errors in spelling and capitalization
	__ hypothesis has little connection to background research

__ written hypothesis includes multiple independent variables 

__ written hypothesis is worded vague or unclear
__ 3-6 errors in spelling and capitalization
	__ hypothesis is clearly based on background research

__ written hypothesis includes one independent variable, at least one dependent variable, and all controlled variables are maintained constant 

__ written hypothesis is worded clearly

__ few, if any errors in spelling and capitalization


Materials and Procedures
Due Jan. 25

Materials:

What type of supplies and equipment will you need to complete your science fair project? By making a complete list ahead of time, you can make sure that you have everything on hand when you need it. Some items may take time to obtain, so making a materials list in advance represents good planning!

Make the materials list as specific as possible, and be sure you can get everything you need before you start your science fair project. 

	A Good Materials List Is Very Specific 
	A Bad Materials List

	500 ml of de-ionized water 
	Water

	Stopwatch with 0.1 sec accuracy
	Clock

	AA alkaline battery
	Battery


Sample Materials List:

· CD player & a CD (low drain device) 

· Three identical flashlights (medium drain device) 

· Camera flash (high drain device) 

· AA size Duracell and Energizer batteries 

· AA size of a "heavy-duty" (non-alkaline) battery (I used Panasonic) 

· Voltmeter & a AA battery holder 

· Kitchen timer 

Materials List Checklist:
	What Makes a Good Materials List? 
	For a Good Materials List, You Should Answer "Yes" to Every Question

	Have you listed all necessary materials?
	Yes / No

	Have you described the materials in sufficient detail?
	Yes / No


Procedures:

Now that you have come up with a hypothesis, you need to develop an experimental procedure for testing whether it is true or false.

Write the experimental procedure like a step-by-step recipe for your science experiment. A good procedure is so detailed and complete that it lets someone else duplicate your experiment exactly! Repeating a science experiment is an important step to verify that your results are consistent and not just an accident. For a typical experiment, you should plan to repeat it at least three times (more is better). If you are doing something like growing plants, then you should do the experiment on at least three plants in separate pots (that's the same as doing the experiment three times). If you are doing an experiment that involves testing or surveying different groups, you won't need to repeat the experiment three times, but you will need to test or survey a sufficient number of participants to insure that your results are reliable. You will almost always need many more than three participants!
Key Elements of the Experimental Procedure 

· Description and size of all experimental and control groups, as applicable 

· A step-by-step list of everything you must do to perform your experiment. Think about all the steps that you will need to go through to complete your experiment, and record exactly what will need to be done in each step. 

· The experimental procedure must tell how you will change your one and only independent variable and how you will measure that change 

· The experimental procedure must explain how you will measure the resulting change in the dependent variable or variables 

· If applicable, the experimental procedure should explain how the controlled variables will be maintained at a constant value 

· The experimental procedure should specify how many times you intend to repeat your experiment, so that you can verify that your results are reproducible. 

· A good experimental procedure enables someone else to duplicate your experiment exactly! 
Sample Experimental Procedure:

1. Number each battery so you can tell them apart. 

2. Measure each battery's voltage by using the voltmeter. 

3. Put the same battery into one of the devices and turn it on. 

4. Let the device run for thirty minutes before measuring its voltage again. (Record the voltage in a table every time it is measured.) 

5. Repeat #4 until the battery is at 0.9 volts or until the device stops. 

6. Do steps 1–5 again, three trials for each brand of battery in each experimental group. 

7. For the camera flash push the flash button every 30 seconds and measure the voltage every 5 minutes. 

8. For the flashlights rotate each battery brand so each one has a turn in each flashlight. 

9. For the CD player repeat the same song at the same volume throughout the tests. 

Procedure Checklist:
	What Makes a Good Experimental Procedure? 
	For a Good Experimental Procedure, You Should Answer "Yes" to Every Question

	Have you included a description and size for all experimental and control groups? 
	Yes / No

	Have you included a step-by-step list of all procedures? 
	Yes / No

	Have you described how to the change independent variable and how to measure that change?
	Yes / No

	Have you explained how to measure the resulting change in the dependent variable or variables?
	Yes / No

	Have you explained how the controlled variables will be maintained at a constant value?
	Yes / No

	Have you specified how many times you intend to repeat the experiment (should be at least three times), and is that number of repetitions sufficient to give you reliable data?
	Yes / No

	The ultimate test: Can another individual duplicate the experiment based on the experimental procedure you have written? 
	Yes / No


Materials and Procedures Rubric:
	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ materials list is incomplete and insufficiently described

__ no technology materials are listed

__ procedures are brief and difficult to follow

__ procedure for changing and measuring the dependent variable is not addressed

__ explanation for maintaining controlled variable is not addressed

__ procedures does not include multiple trials 

__ 7 or more errors in spelling and capitalization
	__ necessary materials may be missing or insufficiently described

__ materials include 1 form of technology (calculator, computer, stopwatch, scale, camera, )

__ procedures may be missing steps, unclear, or illogical

__ procedure for changing and measuring the dependent variable is unclear

__ explanation for maintaining controlled variable is unclear or some variables have not been addressed

__ procedures includes 2 trials 

__ 3-6 errors in spelling and capitalization
	__ all necessary materials are listed and described in sufficient detail (quantity, size, control groups, etc.)

__ materials include at least 2 forms of technology (calculator, computer, stopwatch, scale, camera, etc.)

__ procedures are step by step, clear stated, and in a logical order like a recipe

__ procedure for changing and measuring the dependent variable is clearly described

__ explanation for maintaining controlled variables is clear and well thought out

__ procedures includes at least 3 trials

__ few, if any errors in spelling and capitalization



Data Tables and Graphs
Due Feb. 8 (Meyers) Feb. 9 (Turnstone)

Data Tables:
Prepare a data table to help you collect your data. A data table will ensure that you are consistent in recording your data and will make it easier to analyze your results once you have finished your experiment. 
It is very important to take very detailed notes as you conduct your experiments. In addition to your data, record your observations as you perform the experiment. Write down any problems that occur, anything you do that is different than planned, ideas that come to mind, or interesting occurrences. Be on the lookout for the unexpected. Your observations will be useful when you analyze your data and draw conclusions.  If possible, take pictures of your experiment along the way, these will later help you explain what you did and enhance your display for the science fair. 

Remember to use numerical measurements as much as possible. If your experiment also has qualitative data (not numerical), then take a photo or draw a picture of what happens.

Sample Data Table

	Trial 
	Faucet Opening
(the Independent Variable) 
	Water Flow
(the Dependent Variable) 

	#1 
	1/4 open 
	[Write your data in this column as you make measurements during your experiment.] 

	#2 
	1/4 open 
	

	#3 
	1/4 open 
	

	#4 
	1/2 open 
	

	#5 
	1/2 open 
	

	#6 
	1/2 open 
	

	#7 
	3/4 open 
	

	#8 
	3/4 open 
	

	#9 
	3/4 open 
	

	#10 
	Fully open 
	

	#11 
	Fully open 
	

	#12 
	Fully open 
	


Checklist for Conducting a Science Experiment and Creating a Data Table:
	What Makes a Good Science Experiment?
	For a Good Science Experiment, You Should Answer "Yes" to Every Question

	Did you take detailed notes about your observations and record them?
	Yes / No

	Did you collect your data using a data table?
	Yes / No

	Were you consistent, careful, and accurate when you made your measurements?
	Yes / No

	Were you careful to insure that your controlled variables remained constant so as not to effect your results?
	Yes / No

	If you ran into any unexpected problems, did you adjust your experimental procedure accordingly?
	Yes / No


Graphs:

Take some time to carefully review all of the data you have collected from your experiment. Use charts and graphs to help you analyze the data and patterns. Did you get the results you had expected? What did you find out from your experiment?
Think about the best way to summarize your data. Do you want to calculate the average for each group of trials, or summarize the results in some other way such as ratios, percentages, or error and significance for really advanced students? Or, is it better to display your data as individual data points?

Do any calculations that are necessary for you to analyze and understand the data from your experiment. 

Use calculations from known formulas that describe the relationships you are testing. (F = MA , V = IR or E = MC2) 

Pay careful attention because you may need to convert some of your units to do your calculation correctly. All of the units for a measurement should be of the same scale– (keep L with L and mL with mL, do not mix L with mL!) 

Data Analysis Checklist:
	What Makes for a Good Data Analysis Chart?
	For a Good Chart, You Should Answer "Yes" to Every Question

	Is there sufficient data to know whether your hypothesis is correct?
	Yes / No

	Is your data accurate?
	Yes / No

	Have you summarized your data with an average, if appropriate?
	Yes / No

	Does your chart specify units of measurement for all data?
	Yes / No

	Have you verified that all calculations (if any) are correct?
	Yes / No


For any type of graph:

· Place your independent variable on the x-axis of your graph and the dependent variable on the y-axis. 

· Be sure to label the axes of your graph— don't forget to include the units of measurement (grams, centimeters, liters, ). 

· If you have more than one set of data, show each series in a different color or symbol and include a legend with clear labels. 
Different types of graphs are appropriate for different experiments. These are just a few of the possible types of graphs: 
A bar graph might be appropriate for comparing different trials or different experimental groups. It also may be a good choice if your independent variable is not numerical. (In Microsoft Excel, generate bar graphs by choosing chart types "Column" or "Bar.")

A time-series plot can be used if your dependent variable is numerical and your independent variable is time. (In Microsoft Excel, the "line graph" chart type generates a time series. By default, Excel simply puts a count on the x-axis. To generate a time series plot with your choice of x-axis units, make a separate data column that contains those units next to your dependent variable. Then choose the "XY (scatter)" chart type, with a sub-type that draws a line.)

An xy-line graph shows the relationship between your dependent and independent variables when both are numerical and the dependent variable is a function of the independent variable. (In Microsoft Excel, choose the "XY (scatter)" chart type, and then choose a sub-type that does draw a line.)

A scatter plot might be the proper graph if you're trying to show how two variables may be related to one another. (In Microsoft Excel, choose the "XY (scatter)" chart type, and then choose a sub-type that does not draw a line.)

Graph Checklist:
	What Makes for a Good Graph?
	For a Good Graph, You Should Answer "Yes" to Every Question

	Have you selected the appropriate graph type for the data you are displaying?
	Yes / No

	Does your graph have a title?
	Yes / No

	Have you placed the independent variable on the x-axis and the dependent variable on the y-axis?
	Yes / No

	Have you labeled the axes correctly and specified the units of measurement?
	Yes / No

	Does your graph have the proper scale (the appropriate high and low values on the axes)?
	Yes / No

	Is your data plotted correctly and clearly?
	Yes / No


Data Tables and Graphs Rubric:
	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ data is extremely brief or absent
__ data has not been calculated
__ chart is not labeled
__ graph is inappropriate for displaying the data

__ graph title is absent
__ axes are not labeled 
__ data on graph is confusing  

__ graph lacks a scale
__ 7 or more errors in spelling and capitalization
	__ data does not sufficiently prove whether or not the hypothesis is correct

__ data may be missing a summary with an average (if appropriate) and some calculations are incorrect

__ chart is labeled improperly; may not identify data types collected and units of measurement

__ graph is not the most appropriate for displaying the data

__ graph title is not related to what the graph is about

__ variable and the measured changes are on the wrong axes 
__ data may be unclear or incorrectly displayed on the graph 

__ graph scale lends to a skewed interpretation of results
__ 3-6 errors in spelling and capitalization
	__ data sufficiently proves whether or not the hypothesis is correct

__ data has been summarized with an average (if appropriate) and all calculations are correct

__ chart is labeled properly; clearly identifying data types collected and units of measurement

__ graph is appropriate for displaying the data

__ graph title clearly describes what the graph is about

__ variable is on the x axis, the measured changes are on the y axis

__ data is clearly and correctly displayed on the graph 

__ graph scale is appropriate

__ few, if any errors in spelling and capitalization



Conclusion
Due Feb. 15

Your conclusions will summarize whether or not your science fair project results support or contradict your original hypothesis. You may want to include key facts from your background research to help explain your results. Do your results suggest a relationship between the independent and dependent variable?

If Your Results Show that Your Hypothesis is False:
If the results of your science experiment did not support your hypothesis, don't change or manipulate your results to fit your original hypothesis, simply explain why things did not go as expected. Professional scientists commonly find that results do not support their hypothesis, and they use those unexpected results as the first step in constructing a new hypothesis. If you think you need additional experimentation, describe what you think should happen next. 
Sample Conclusion:

According to my experiments, the Energizer maintained its voltage (dependent variable) for approximately a 3% longer period of time (independent variable) than Duracell in a low current drain device. For a medium drain device, the Energizer maintained its voltage for approximately 10% longer than Duracell. For a high drain device, the Energizer maintained its voltage for approximately 29% longer than Duracell. Basically, the Energizer performs with increasing superiority, the higher the current drain of the device. 
The heavy-duty non-alkaline batteries do not maintain their voltage as long as either alkaline battery at any level of current drain. My hypothesis was that Energizer would last the longest in all of the devices tested. My results do support my hypothesis.

I think the tests I did went smoothly and I had no problems, except for the fact that the batteries recover some of their voltage if they are not running in something. Therefore, I had to take the measurements quickly. An interesting future study might involve testing the batteries at different temperatures to simulate actual usage in very cold or very hot conditions.

Conclusions Checklist:
	What Makes for Good Conclusions?
	For Good Conclusions, You Should Answer "Yes" to Every Question

	Do you summarize your results and use it to support the findings?
	Yes / No

	Do your conclusions state that you proved or disproved your hypothesis? 
	Yes / No

	If appropriate, do you state the relationship between the independent and dependent variable? 
	Yes / No

	Do you summarize and evaluate your experimental procedure, making comments about its success and effectiveness?
	Yes / No

	Do you suggest changes in the experimental procedure and/or possibilities for further study?
	Yes / No


Conclusion Rubric:
	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ results are absent

__ no connection to hypothesis 

__ experimental procedure is not summarized or evaluated regarding its success and effectiveness

__ changes in experimental procedure and/or possibilities for further study are absent

__ 7 or more errors in spelling and capitalization
	__ results may be unclear or incomplete, little connection to findings

__ unclear statement regarding whether or not the hypothesis has been proved 

__ experimental procedure may not be  summarized or evaluated regarding its success and effectiveness

__ changes in experimental procedure and/or possibilities for further study may be unclear or illogical

__ 3-6 errors in spelling and capitalization
	__ results are clearly and completely summarized, including qualitative statements about the relationship between variables, clearly supports findings

__ clearly states whether or not the hypothesis has been proved 

__ experimental procedure is summarized and evaluated regarding its success and effectiveness

__ interesting and logical changes in experimental procedure and/or possibilities for further study are clearly stated

__ few, if any errors in spelling and capitalization



Presentation Board
Due Feb. 27

You need to prepare a display board to communicate your work to others. You will use a standard, three-panel display board that unfolds to be 36" tall by 48" wide.
This is a sample board layout. It is not the only right way to design your board.
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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.
Presentation Board Checklist:
	What Makes for a Good Science Fair Project Display Board?
	For a Good Science Fair Project Display Board, You Should Answer "Yes" to Every Question

	Does your display board include: 

· Title 

· Question 

· Background research 
· Bibliography
· Hypothesis 

· Materials 
· Procedure 

· Data: Raw Data on a chart/table and analyzed data on a graph 

· Conclusions (including ideas for future research) 


	Yes / No

	Are the sections on your display board organized like a newspaper so that they are easy to follow?
	Yes / No

	Is the text font large enough to be read easily (at least 16 points)?
	Yes / No

	Does the title catch people's attention, and is the title font large enough to be read from across the room?
	Yes / No

	Did you use pictures and diagrams to effectively convey information about your science fair project?
	Yes / No

	Have you constructed your display board as neatly as possible?
	Yes / No

	Did you proofread your display board?
	Yes / No


Oral Presentation
Due Mar. 1

After your board is complete you will be presenting your project.  You will want to practice and rehearse this presentation in order to ensure that you include all important information in your presentation and practice appropriate volume and pace.  It is important that you can maintain eye contact and stand with confidence (no fidgeting) during your presentation.  This will be easier to do with ample practice.

Your presentation should highlight and summarize important information from the following sections:

· Project Question – How and why did you ask this question?

· Background Research – What information was most helpful in forming your hypothesis?

· Hypothesis – Clearly share your hypothesis statement.
· Data Collection – Explain your raw data.
· Data Analysis – Explain and summarize graphs.
· Conclusion – Was your hypothesis correct or incorrect? Do you have suggestions for going forward with the experiment?

	Below Basic (1)
	Basic (2)
	Proficient (3)

	__ explanation of how and why they choose the project is absent

__ explanation of what was learned from research is absent 

__ explanation of how a hypothesis was reached is absent

__ explanation of experiment is absent

__ data is not shared

__ analysis of data is absent 

__ suggestions for changes in the experimental procedure and/or possibilities for further study are absent

__ voice volume is inappropriate (too loud or quiet) during most of the interview

__ eye contact is not established 

__ constant fidgeting
	__ explanation of how and why they choose the project is unclear or fails to engage the interviewer

__ explanation of what was learned from research is unclear or fails to engage the interviewer 

__ explanation of how a hypothesis was reached is unclear or illogical

__ explanation of experiment unclear or illogical

__ data is not fully shared or is unclear

__ analysis of data is unclear or illogical 

__ suggestions for changes in the experimental procedure and/or possibilities for further study are unreasonable or absent

__ voice volume is inappropriate (too loud or quiet) during some of the interview

__ eye contact is established but not maintained for a majority of the interview

__ some fidgeting
	__ clear and engaging explanation of how and why they choose the project 

__ clear and engaging explanation of what was learned from research

__ clear and logical explanation of how a hypothesis was reached

__ clear and logical explanation of experiment

__ data is shared completely and clearly

__ data is analyzed clearly and logically 

__ suggests reasonable changes in the experimental procedure and/or possibilities for further study 

__ voice volume is appropriate throughout the majority of the interview

__ eye contact is established and maintained for a majority of the interview

__ avoids fidgeting


Science Fair Glossary
(not alphabetically listed)
Question – the basis for a science fair project, should be testable, measurable, and repeatable

Example: Which type of fluid will make a plant grow tallest?

Testable – question can be answered by setting up an experiment with dependent, controlled, and independent variables

Example: I can use different fluids (water, coffee, soda) when hydrating the same type of plant in different pots. 

Measurable – question can be answered with qualitative and/or quantitative data


Example: I can measure the growth of each plant with a ruler.

Repeatable – question can be answered by an experiment that will allow for multiple trials


Example: I can use 9 pots.  Three will be hydrated with each type of fluid.

Experiment – the collective total of all trials conducted with the purpose of answering a testable question; includes one independent variable, dependent variables, and controlled variables


Independent Variable – the aspect of the experiment that you will be purposefully changing 


Example: water, coffee, soda

Dependent Variable – both qualitative and quantitative data sets; the change that is being measured in the experiment, this change depends on what you are altering   (independent variable); there can be multiple dependent variables in an experiment 

Example: height in centimeters, color of leaves, smell of plant, observation of growing mold or leaves, leaves falling off, texture of leaves or stems 

Controlled Variables – the aspects of the experiment that must be held constant in each trial for the tests to be considered accurate


Example: type of plant, size of plant, soil level, amount of liquid, time of day plants receive liquid, temperature, exposure to light, oxygen levels

Hypothesis – an assumed answer to the question, based on prior knowledge and research


Example: Plants will thrive when given water and they will suffer the most with soda. 

Trial – each test conducted in an experiment; experiments should have at least 3 trials in order for results to be considered precise

Example: All of the pots would have the same type of plant.  The three pots receiving water would be labeled “Trial #1,” “Trial #2,” and “Trial #3.”  I would do the same for the 6 other potted plants receiving coffee and soda.
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Chart/Table – an organized sheet used to collect information; may not necessarily show relationships between data in an obvious way

Example: Quantitative Data Table
Height in Centimeters

	
	Starting Height
	Day 3
	Day 5
	Day 7
	Total

	Water #1
	32
	+10     42
	+10    52
	+10     62
	+30        62

	Water #2
	33
	+6       39
	+6      45
	+6       51
	+18        51

	Water #3
	36
	+9       43
	+9      52
	+9       61
	+27        61

	Coffee #1
	33
	+2       35
	+2      37
	+2       39
	+5          39

	Coffee #2
	34
	+0       34
	+0      34
	+0       34
	+0          34

	Coffee #3
	33
	+3       36
	+3      39
	+3       42
	+9          42

	Soda #1
	32
	+6       38
	+6      44
	+6       50
	+18        50

	Soda #2
	33
	+4       37
	+4      41
	+4       45
	+12        45

	Soda #3
	32
	+4       36
	+4      40
	+4       44
	+12        44 


Example: Qualitative Data Table
	
	Start Day
	Day 3
	Day 5
	Day 7
	Total

	Water #1
	
	
	New leaf growth
	
	

	Water #2
	
	
	
	
	

	Water #3
	
	
	
	
	

	Coffee #1
	
	
	
	
	

	Coffee #2
	
	Leaves seem less sturdy
	Leaves are black
	One leaf fell off
	

	Coffee #3
	
	
	Mold growing on soil
	
	

	Soda #1
	
	
	Leaves have white spots
	
	

	Soda #2
	
	
	
	
	

	Soda #3
	
	
	
	
	


Graph – a visual representation of quantitative data with the purpose of showing interrelations between two or more things
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Quantitative Data – data that is often collected with tools (ruler, stopwatch, scale, ect), represented with numbers


Example: Height in centimeters
Qualitative Data – data that is often collected with one or more of the five senses, represented with adjectives


Example: color of leaves, smell of plant, observation of growing mold or leaves, leaves falling off, texture of leaves or stems

Precision – the degree to which trials produce the same results  


Example: An experiment is considered precise if the measured change between trial 1, 2, and 3 (in the same liquid) are very similar.
Accuracy – the degree to which the experimental results equal the true or actual value


Example: If the plants thrive in coffee, a judge might assume the experiment was not accurate.  They will look at the procedures to make sure the controlled variables were identified and maintained.  If the coffee plants did better because they received more direct sunlight, then the experiment is considered inaccurate.

Reliable – the consistency of a measuring instrument, or the consistency in the way the tool is used


Example: When measuring the height of the plant you always start from the same point.  That point should not vary, or the measurements would not be considered relia
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1= Below Basic, Does not meet requirements


2 = Basic, Meet some of the requirements


3 = Proficient, Meets all rubric requirements





*See rubric for more specific details pertaining to each category
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