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Developed by: Dr. Tina Gibson
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September 2018


Dear Parents:

As part of our science curriculum at (insert school), students will participate in conducting a science fair project and the paper will be due in (insert date). The board will be due (insert date). Your student has been given a packet of information regarding the fair, and all of the rules and guidelines concerning the project. Please review this information with them so that there will be no confusion regarding due dates, rules, etc. The project will be completed and presented in class in early January. Please keep in mind that these dates are for final, not rough drafts. Therefore, your help in proofreading all of their assignments before they are turned in for a grade is very important.

Please sign this form and have your child return it to their teacher as soon as possible.  Thank you for your help and cooperation.


Respectfully,

Dr. Tina B. Gibson
The Mississippi School for Math and Science
Science Department

Student Signature (print):  ___________________________________________________________

Parent:  __________________________________________________________________________

Date:  ___________________________________________________________________________


Regional Science Fair Date: (Insert date), held at the (Insert location)

Student projects will be evaluated (insert date) at our Annual Science Showcase Day and if selected, will receive an invitation from (insert school) to represent our school at the Regional Fair. ALL students will present their project on (insert date), but NOT all students will defend their project at the Regional Level. 

Annual Science Showcase will be open to all parents, family members, student body and faculty/staff at LMP. It will be held during 7th and 8th periods in the gym.




INDIVIDUAL SCIENCE RESEARCH PROJECT GUIDELINES

This project will enhance critical thinking, speaking, and writing skills, develop the use of the scientific method to solve problems, and establish contacts with researchers in the community. For rules, guidelines, and other helpful information, visit the Intel International Science and Engineering Fair web site at: http://www.societyforscience.org/isef/  

Below are the items that must be turned in before the science fair:
Topic selection and Literature Review must be turned in even if they were accepted and graded by your last year’s science teacher, or you may choose to submit a new topic. They will be re-evaluated and re-graded by your current science teacher.  Please note that due dates and grading criteria are subject to change, and may be slightly different from teacher to teacher. Grading will also reflect originality of the project and effort put into its completion. Item 7 must be submitted to turnitin.com by midnight of the due date. All forms can be downloaded from the above website, using the Intel ISEF Rules Wizard (https://student.societyforscience.org/resources-0 )

LOGBOOK – work on throughout project, turn in with final paper
1. TOPIC SELECTION (including null/alternate hypothesis
and question)							DUE:  Summer Homework
2. RESEARCH PLAN (refer to sample research plan)		DUE:  Summer Homework
3. REVISED RESEARCH PLAN				DUE:  September 14/16, 2016
4. SRC/FORMS REVIEW					DUE:  September 16, 2016
5. LITERATURE REVIEW DRAFT				DUE:  October 24, 2016
6. RESULTS/DISCUSSION/ABSTRACT DRAFT		DUE:  November 14, 2016
7. FINAL PAPER with all corrections 	(test grade)		DUE:  December 5, 2016
(must include original/graded drafts)
8. DISPLAY BOARD (test grade)				DUE:  January 6, 2017
9.   ORAL PRESENTATION (gym) 				DUE:  January 6, 2017
	
Remember the following guidelines throughout your project
· Everything must be in Times New Roman, 12 font and APA format
· 1” margins with double spacing and only one space after a period.
· Do not use first person.
· Try to use past tense or passive voice.
· This should NOT be written like a creative writing assignment.
· All measurements must be in metric.
· All papers returned to you from your teacher must be kept in a folder, to be turned back in at the end of the project with your final paper.
· Any special supplies needed that require your teacher to order must be written down and submitted for approval.
· Refer to the sample papers/abstracts/logbook available in class.

I. TOPIC SELECTION: 

A. After choosing a topic that is interesting to you, apply the following requirements:

1. It must be an experiment, not a survey or demonstration.
2. It must involve a problem that is solved by applying the scientific method.
3. There must be only one variable (or condition) being tested and a control group is established.
4. A hypothesis must be formed.
5. The experiment must result in a collection of quantitative data that can be analyzed to solve the problem, and must be repeated a minimum of three times for validity.
6. Choose a category below from the Intel ISEF Categories and Subcategories below:
Animal Sciences (ANIM) *
Behavioral and Social Sciences (BEHA) *
Biochemistry (BCHM)
Biomedical and Health Sciences (BMED)
Biomedical Engineering (ENBM)
Cellular and Molecular Biology (CELL) *
Chemistry (CHEM)
Computational Biology and Bioinformatics (CBIO)
Earth and Environmental Sciences (EAEV)
Embedded Systems (EBED)
Energy: Chemical (EGCH)
Energy: Physical (EGPH)
Engineering Mechanics (ENMC)
Environmental Engineering (ENEV)
Materials Science (MATS)
Mathematics (MATH)
Microbiology (MCRO) *
Physics and Astronomy (PHYS)
Plant Sciences (PLNT)
Robotics and Intelligent Machines (ROBO)
Systems Software (SOFT)
Translational Medical Science (TMED)
* Projects in these categories are guaranteed to require Preapproval from the SRC/IRB committee

B. Turn in the Science Project Proposal Form from your teacher. (First item due)










Science Fair Project: Proposal Outline

Answer the following questions as best you can. It will give me an idea of what you’re trying to accomplish. 

	Once you find a general topic that interests you, write down the question that you want to answer. A scientific question usually starts with: How, What, When, Who, Which, Why, or Where. For example, “How much current does a robot’s arm use to lift a weight?”
What is your project question?








	Purpose: Write 1 – 2 full sentences stating the problem.





	Summary: Briefly describe the project in 2 – 4 sentences.






	Why do you want to conduct the experiment? (Rationale)





	What do you hope to learn about? (Research Problem)





	What you do hypothesis will happen? (null and alternate, if possible) If you’re unsure how to write a null/alternate hypothesis, write the hypothesis the best you can.





	A ‘good objective test’ requires that you change only one factor (variable) and keep all other conditions the same. If you cannot design a ‘good objective test, then you should change your question.

Can you design a fair test to answer your question?   YES       NO







	Your science fair project should involve factors or traits that you can easily measure using a number. Or, factors or traits that are easily identified (like colors)

What will you measure?



	The experiment should measure change to the important factors (variables) using a number that represents a quantity such as a count, percentage, length, width, weight, voltage, etc. Or, just as good might be an experiment that measures a factor (variable) that is simply present or not present. For example, light ON in one trial, then light OFF in another trial, or USE fertilizer in one trial, the DO NOT USE fertilizer in another trial. 

What will you change? (independent variable or manipulated variable)



	You must be able to control other factors that might influence your experiment. A ‘fair test’ occurs when you change only one factor (variable) and keep all other conditions the same.

What will you NOT change, only measure and observe? (dependent variable or responding variable)



	Is your experiment safe to perform?       YES      NO     Unsure



If unsure, go to: https://student.societyforscience.org/international-rules-pre-college-science-research and review the rules for all projects. Explain why you’re unsure if the experiment is not safe.



	Do you have all the materials and equipment you need for your science fair project, or will you need assistance with the supplies? Please be as thorough as possible.






	Will you perform your project on campus, home, or at another facility? If another facility, please include the name of the company and possible mentor.




	Are currently working on a research project not associated with the research course here at MSMS? If so, please state where, how long, mentor, and if it is a continuation project.





	When are you available to work on your project? For example, during school when your schedule is open, directly after school, during tutorials?




	Do you have enough time to do your experiment before the deadline of your region’s science fair? Some regions in Mississippi have fairs as early as January.

YES        NO      Unsure

Visit: https://www.sefms.org/msef-directors 


Once your topic has been approved, you may begin your experiment. If your project is a continuation project, you must submit an explanation of how the first year project was performed, as well as how the second year project will proceed.  A logical progression of the project must be evident in order for a second year project to be approved.


II. RECORD KEEPING:  

1. Purchase a composition or spiral notebook to be used specifically for this project.
2. This logbook should begin on day one of your topic selection, and must include anything you do in regards to your project.  (all brainstorming, rough sketches of your design, background research, method, data tables, graphs, all results, discussion, abstract, etc.)
3. Set up your logbook as follows. Always use page numbers and dates/times of entry.
a. First page:  Title page
b. Second page: Table of contents
c. Third page and on:  any work performed on your project (data tables and graphs may be glued in). Be sure and include possible errors that may have occurred, or things that may have affected the outcome of your experiment.

III. LITERATURE REVIEW AND REFERENCES:  This is a summary of what the scientific literature says about your specific topic or question. 

1. Sources can be from the following:  magazines, science journals, newspaper articles, popular literature, and scientists in the field of interest. Sources must be dated 2008 to date unless you have received teacher approval. You must use a minimum of (6) six resources. One additional resource must be a MSDS reference (if needed for the experiment).  

2. Your paper must be written in APA format. Therefore, when citing sources within the body of your paper, put the author/authors name, a comma, and the year of publication, all in parenthesis at the end of the sentence, followed by a period. Example (White, 1999). No footnotes are needed. 

3. The Literature Review must contain a minimum of 700 words, and include the following:  
a. An introduction that states the topic and why it is important.
b. The question/hypothesis or problem to be to be explored. 
c. Literature review of past research on the topic. 
d. Extensive referencing to establish support for the discussion.
e. An explanation of how your study will add to the past research on the topic.
f. Establishing your initial hypothesis.  
g. Word count at the end of the paper (only on the rough draft).

Questions to keep in mind:
· Did you define the problem?
· Was an adequate literature search conducted? Was recent scientific literature cited as well as popular literature?
· Was there a logical progression to your background research?
· Did you discuss experimental methods being conducted in your field of interest?
· Were future plans and possible directions of research clearly expressed?
· Were your written explanations clear and concise?
· If tables, graphs and/or illustrations were used, did you explain and cite them correctly?
· Was your research from a published and recognized institution?

4. The Literature Review must also contain a “Works Cited” page to list all books and periodicals used in your literature review. Some of the specific rules for writing a “Works Cited” page are:
· It must be on a separate page.
· Sources should be properly punctuated with periods, colons, and commas.
· Use APA format for the reference page.
· Alphabetical order by author’s last name.  
· Double-space between all lines on the References page.
· Do not number your sources. 
· Be sure to include a MSDS reference (if applicable)

IV. METHODOLOGY/ PROCEDURE:  This section describes the method by which the experiment was conducted.  It can be in paragraph, bullet, or numbered format but laid out step-by-step, using time transitions such as “then” and “next”.  Subheadings should be used such as “Participants”, “Materials”, and “Procedure”.  (See the sample paper in your classroom for help.) Detail is a must when writing the methods portion of the paper. 

V. RESULTS AND DATA:  These sections should restate your hypothesis and summarize your findings, including any problems encountered, followed by an interpretation of the results.  Data tables and graphs should be included in this part of your paper.   

1. Data tables showing your results should have a title, columns must be labeled, and units of measuring must be metric.
2. Graphs are used to analyze your data, and may be in the form of line graphs, bar graphs, scatter graphs, pie charts, relational graphics, or before and after illustrations. They must be completed on Microsoft Excel (or some other type of graphing program). They must have a title, and both axes must be labeled.  If there is more than one line, include a legend identifying each line. When doing calculations, show the equation(s) you are using and how to solve it.

VI. DISCUSSION (CONCLUSION):  This section is a summary of what you have done and an explanation of what you have deduced from your experimental results. It should also contain a short concluding paragraph at the end. The following should be included in this section:

1. State your problem once again.
2. State your hypothesis and explain why you formed that particular hypothesis.
3. Summarize your experiment and state the general results.
4. Explain the meaning of the results (the analysis).
5. If your hypothesis was correct, explain why it was correct.  If your hypothesis was incorrect, then explain why.  State your revised hypothesis.
6. Explain your errors, or why your results may have been skewed.
7. Explain what you would do to investigate your topic further.	

VII. ABSTRACT:  This section summarizes the problem or question, participants, hypotheses, methods used, results, and conclusions. It is usually the first item that a judge will read, and therefore is extremely important. It is written last, but then placed at the beginning of the report. It must be a minimum of 125 words, or a maximum of 250 words. 

VIII. VISUAL PRESENTATION: Your visual presentation is the first impression someone will have of your project. Purchase a ready-made presentation board that is free standing for a table display. Be sure to review maximum limits for boards online at http://www.societyforscience.org and refer to rules and guidelines. MAKE TYPE LARGE ENOUGH TO BE READ AT LEAST 4 FEET AWAY. 

The following are required on the display board:
· Project Title
· Question (Problem) and Hypothesis
· Abstract (framed/pinned to front of table but not on the board)
· Method/Procedures
· Data tables and graphs
· Results and Discussion
· You may have photos of you conducting the experiment. Other types of photos MUST be cited.

The following cannot be on the display board:
· Photographs from books, magazines, Internet, etc. without acknowledging the source.
· NO Acknowledgments for companies, mentors, etc. who have assisted you with your project.

If your projects is selected to compete at the Regional Fair:
The following is required on the table with your display board for the day of the fair in February:
· Copy of the final written report in a folder.
· Logbook
· Any equipment, models, etc. from your experiment, but no live cultures, animals, DNA samples, plants, etc.
· At least 10 copied abstracts for judges to take and read (only if your project proceeds to the regional fair)

IX. ORAL PRESENTATION:  When the judges come to see your project, they will ask you to explain what you did, or they may simply observe for a few minutes and ask particular questions. It is important to understand the research that you discussed in you Literature Review, so be prepared. Be ready to present your project in a four to five minute time frame. Remember that (insert type of dress clothes) is required on the day of the science fair.

When you explain your project to the judges, include the following areas:

1. Your problem/question.
2. Your hypothesis and why you chose it.
3. How you performed the experiment and collected the data.
4. An analysis of your data.
5. A conclusion, including how you might continue the project.
Ideas for a good oral presentation:

· Make eye contact.
· Enunciate your words and be confident.
· Show that you are excited and interested in your project.
· Avoid using “umm”, “ahh”, and “like”.
· Do not chew gum.
· Practice your presentation with a video camera or for someone else for an evaluation of your project.
· Point to your display board as you explain each part.
· Remember that you are trying to convince someone that you know a great deal about your project.  A judge will remember more about how you presented your project (approximately 60% of your presentation) than what your actual project is about.
· Be polite, using words such as “yes sir”, “no sir”, etc.
· Shake the judge’s hand and thank them for their time.
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X.  FINAL PAPER LAYOUT: APA FORMAT (refer to sample paper).

1.  First Page – Title page (double spaced)
· Centered on the paper from left to right and top to bottom
· Title of your project
· Your name
· Place a page header one-half inch from the top right, and put five spaces between the page header and the number. (APA format)

2.  Second Page – Abstract
· “Abstract” centered at the top of the page. Only the Abstract should be on this page.


3.  Third Page – Begin Literature Review (Similar to Introduction, just longer)
· “Title of Paper” centered one inch from the top of the page.

4.  The Materials/Equipment and Method section should be placed directly under the Literature      Review section, NOT on a separate page.
· “Materials/Equipment” and “Methodology” centered or left justified on the page.

5.  The Results section should be placed directly under the Method section, NOT on a separate page.
· “Results” centered or left justified on the page.

6. The Data Analysis section should be placed directly under the Results section, NOT on a separate page. 
· “Data Analysis” centered or left justified on the page.

7.  The Discussion (or Conclusion) section should be placed directly under the Results section, NOT on a separate page.
· “Discussion” centered or left justified on the page.

8.   The “Errors/Improvements” section should be placed directly under the Discussion section, NOT on a separate page.
· “Errors/Improvements” centered or left justified on the page.

7.  The Works Cited page should be on a separate page.
·    “Works Cited” centered at the top of the page.


APA STYLE REFERENCING RULES AND EXAMPLES:
A.  APA style prefers a reference to the print form of a source, even if it is available on the Net. If you have read only the electronic form of an article’s print version, add “Electronic version” in brackets after the title of the article. If an on-line article has been changed from the print version or has additional information, follow the same general format for the author, date, and title elements of print sources, but follow it with a “retrieved” statement, citing the date of retrieval and the electronic address. Refer to the following website for guidance on the proper format of the paper: http://owl.english.purdue.edu/owl/resource/560/01/ 






RESEARCH WEBSITES FOR SCIENCE FAIR IDEAS 

Keep in mind that selecting a science fair project already performed is plagiarism. These sites are to assist you designing your project, not copying a project. Some sites may no longer be active. If you find a search engine that you’d like to share with the class, let me know. 

http://www.nature.com      
http://www.sciencenews.org 
http://www.eurekalert.org 		

Projects Supply Companies:
Carolina Biological Supplies: http://www.carolina.com/ 
Flinn Scientific: http://www.flinnsci.com/ 

Items needed to compete in the Seminole County Regional Fair: (example from my former fair)
· Release and consent form (permission slip) for Seminole County Public Schools, Florida
· Parental Information Form
· Individual or team entrant form MUST be submitted
· All participants need the following forms: Checklist for Adult sponsor, Student Checklist 1A, Research plan (details are very important), Approval form 1B
· If IRB or SRC approval is needed, you MUST have preapproval by the fair committee. SRC and IRB committees within your school cannot replace the fair committee approval
· Electronic signatures are not allowed for the Qualified Scientist
· MSDS reference MUST be included in the works cited page and research plan
· If conducting a lab at a BSL-1, a BSL checklist MUST be included
· A SSEF abstract MUST be submitted
· Private schools must retrieve the Awards ceremony invitations. They will not be delivered to your school
· The Awards ceremony will NOT be held on the same day as the fair
· A chaperone MUST be present the day of the fair (due to location) and a form must be submitted to the fair committee



Research Plan Template (to accompany form 1A)				Example 1
	Student Name: Minnie Mouse

	School Name: Nursery School

	Category: Earth & Environmental Sciences

	Science Teacher’s Name: Tina Gibson



Question or Problem being addressed – Title 
	Creating a Fungicide from Extracts of the Bromeliad Spanish Moss in Central Florida



Hypothesis/Engineering Goals 
	A fungicide consisting of extracts of Spanish Moss (gathered from sites near highways with heavy traffic and residential urban sites in central Florida) can be created through the process of looking into the chemical composition of Spanish Moss, and analyzing and experimenting on the extracts of the bromeliad.



Rationale
Brief synopsis of the background research that supports your research problem and explains why this research is important scientifically.
	There are many existing chemical and physical uses of extracts from the bromeliad Spanish Moss, such as making bedding, emergency clothes, lids for cooking pots, serving as sponges, floral decorations; “brewed into a tea to treat fevers, chills, rheumatism and contraction pains of childbirth”,” treatment of infant epilepsy, estrogen substitute, and antibacterial uses”, “strengthen and protects skin capillaries and slows skin cells decline” (Deane, 2016, para.4). However, more uses need to be discovered to fully exploit the bromeliad. This experiment will be conducted to test if extractions from the bromeliad Spanish Moss can be used as an organic low-cost fungicide. 



Material List 
Bulleted list of all items used in research.  Make sure to include concentration of all chemicals, source, amount of all living organisms, and all equipment used. 
	1. Gloves
2. Goggles
3. Gauze masks 
4. Aprons 
5. 350g of Spanish moss gathered from sites near highways with heavy traffic and residential urban sites in central Florida
6. A sample of Lingzhi fungi
7. 1 Blender
8. 1 Filter
9. 1 Knife
10. 1 Stopwatch
11. 1 Zip lock bag
12. 2 Plastic wrap 
13. 2 Small plastic cups
14. 1 Pipette
15. 1 Test tube rack
16. 5 Test tubes (13 × 100 mm)
17. 400 mL beaker for rinsing stirring rods
18. 250 mL beaker for hot water bath
19. Several stirring rods
20. pH paper
21. 1 Hot water bath
22. 1 Centrifuge 
23. 150 mL of hot water
24. Distilled water
25. Chemicals (at most 10 drops): 6 M NaOH, 6 M HCl, 6 M H2SO4, 3% H2O2, 0.1 M K4[Fe(CN)6], 6 M HNO3, NaBiO3; NaHCO3(s), vinegar (5% acetic acid solution)



Subject Specific Items 
Items 1–4 below are subject-specific guidelines for additional information to be included in your research plan/project ONLY if you are doing any of the following types of projects. Write your answer below the question delete the items you do not use.  See the subject specific rules in the ISEF rule book BEFORE beginning this section. 

1. Human participants research: 
a. Participants: Describe age range, gender, racial/ethnic composition of participants. Identify vulnerable populations (minors, pregnant women, prisoners, mentally disabled or economically disadvantaged).

b. Recruitment: Where will you find your participants? How will they be invited to participate? 

c. Methods: What will participants be asked to do? Will you use any surveys, questionnaires or tests? What is the frequency and length of time involved for each subject? 

d. Risk Assessment: What are the risks or potential discomforts (physical, psychological, time involved, social, legal, etc.) to participants? How will you minimize risks? List any benefits to society or participants. 

e. Protection of Privacy: Will identifiable information (e.g., names, telephone numbers, birth dates, email addresses) be collected? Will data be confidential/anonymous? If anonymous, describe how the data will be collected. If not anonymous, what procedures are in place for safeguarding confidentiality? Where will data be stored? Who will have access to the data? What will you do with the data after the study? 

f. Informed Consent Process: Describe how you will inform participants about the purpose of the study, what they will be asked to do, that their participation is voluntary, and they have the right to stop at any time.  





2. Vertebrate animal research: 
a. Discuss potential ALTERNATIVES to vertebrate animal use and present justification for use of vertebrates. 

b. Explain potential impact or contribution of this research. 

c. Detail all procedures to be used, including methods used to minimize potential discomfort, distress, pain and injury to the animals and detailed chemical concentrations and drug dosages.

d. Detail animal numbers, species, strain, sex, age, source, etc., include justification of the numbers planned. 

e. Describe housing and oversight of daily care 

f. Discuss disposition of the animals at the termination of the study. 

3. Potentially hazardous biological agents research: 
a. Give source of the organism and describe BSL assessment process and BSL determination. 

b. Detail safety precautions and discuss methods of disposal.  

4. Hazardous chemicals, activities & devices: 
a. Describe Risk Assessment process, supervision, safety precautions and methods of disposal.

Procedure 
Describe in detail the method or procedure required to complete your project, including risk and safety, proper disposal of materials if needed. 
	1. Identify one type of fungi to conduct the experiment on: a fungus called Lingzhi mushroom that grows on maple or oak tree.
2. Collect a sample of fungi and a sample of Spanish Moss.
3. Extract the Spanish Moss:
a. Cut the Spanish Moss into small pieces (approximately 350g of Spanish Moss were used).
b. Blend the pieces of Spanish Moss with 150ml of hot water until smooth.
c. Filter out the solids of the suspension.
d. The liquid solution is the extract of Floridian Spanish Moss.
4. Prepare 5 test tubes, and add three drops of pure extract into each test tube (about 2mL of solution) 
5. Test for the presence of lead, manganese, and zinc ions in the extract 
· Analyze the solution for the presence of Pb2+
a) Add 8 drops of 6 M HCl solution to Test Tube 1 and stir the mixture. If a white precipitate forms, then one or more of the following ions are present: Ag+, Pb2+, and/or Hg22+. Centrifuge the test tube and add one more drop of 6 M HCl. No additional precipitate should form. If more precipitate does form, continue adding HCl one drop at a time until the supernatant remains clear.
b) Centrifuge the mixture and transfer the supernatant liquid to Test Tube 2.
c) Add 1 mL of distilled water to Test Tube 1, containing the precipitate. Stir the mixture, centrifuge the test tube, and decant the wash water down the sink.
d) Test the precipitate for Pb2+ ions by first adding 1 mL of distilled water to Test Tube 1. Place Test Tube 1 in the hot water bath, which should be at or very near boiling, for about 3 minutes. Stir the test tube every thirty seconds or so. Centrifuge the hot liquid and quickly decant the supernatant into Test Tube 3.
e) Add 5 drops of 6 M H2SO4 to Test Tube 3. If there are lead (II) ions present, a white precipitate will form in the test tube. If you find Pb2+ ions, repeat Steps d and e with Test Tube 1 to remove all of the lead (II) ions from the precipitate. Continue until the addition of sulfuric acid does not form a white precipitate. Dispose of the lead (II) sulfate precipitate, from Test Tube 3, as directed.
· Analyze the solution for the presence of Mn2+
f) Add 10 drops of 3% hydrogen peroxide solution to Test Tube 2. Add three drops of 6 M NaOH solution, mix, and check the pH of the liquid. If it is not basic, add more NaOH dropwise until the liquid is basic. Once the liquid becomes basic, add 3 additional drops of 6 M NaOH.
g) Stir the mixture in the test tube and place it in a hot water bath for three minutes. A precipitate will form; the darker the precipitate, the more different ions are present. 
h) Wash the precipitate in Test Tube 2 with 10 drops of 6 M NaOH and 10 drops of distilled water. Centrifuge the test tube and discard the wash water.
i) Add 5 drops of water to Test Tube 2 and mix. Add 6 M H2SO4 dropwise until the solution is acidic. Wash the precipitate in Test Tube 2 with 10 drops of distilled water, centrifuge it, and discard the supernatant.
j) Add 1 mL of water and 1 mL of 6 M H2SO4 solution to Test Tube 2. Add 1 mL of 3% H2O2 solution and place the test tube in a hot water bath, brought to gentle boiling. Stir Test Tube 2 occasionally and keep it in the hot water bath until all of the precipitate dissolves. When the precipitate dissolves, transfer half of the solution to Test Tube 4.
k) To test for Mn2+, add 1 mL of 6 M HNO3 to Test Tube 4. Mix, and add a very small scoop of solid sodium bismuthate, NaBiO3. There should be an excess of sodium bismuthate in the test tube; add more if necessary to create an excess. Stir the contents of the test tube and centrifuge it. If the supernatant liquid is a purple color, then Mn2+ ions are present. Dispose of the contents of Test Tube 4 as directed and clean the test tube.
· Analyze the solution for the presence of Zn2+:
l) To test for Zn2+, and complete the qual scheme for cations, add 6 M HCl solution dropwise to Test Tube 5 until the liquid is acidic. Add 3 drops of 0.1 M K4[Fe(CN)6] and stir the mixture. Centrifuge the test tube. If there is a precipitate (its color could be white or light green or blue green) in the test tube, then there are Zn2+ ions present. Dispose of the contents of Test Tubes 5 as directed.
6. After testing for the presence of Pb2+, Mn2+, Zn2+, fill up a pipette with the pure extract.
7. Cut out two small samples of the fungi Lingzhi (each has a Length of 1.8cm, Width of 0.6cm, and Thickness of 0.6cm) and place one of the samples inside a plastic cup, one inside a zip lock bag and seal.
8. Add 15 drops of the Floridian Spanish Moss extract onto the Lingzhi sample in the plastic cup so that the whole sample is covered, then quickly wrap the cup with plastic wrap so that no matter escape nor enter the system.
9. Record quantitative changes in length, width, and thickness of the sample covered in Spanish Moss extract every one hour for 12 hours.
a. Variables. Independent: Time; Dependent: Length, Width, Thickness.
b. The Lingzhi sample in the zip lock bag is the control group.
10. Observe qualitative changes in the sample covered with Spanish Moss extract every one hour for 12 hours.
11. Compare the experimental group with the control group.
12. Clean up everything after the experiment is finished. 




Data Analysis 
Describe the procedure you will use to analyze the data that will answer the research question, hypothesis, or engineering goal? 
	Examine the experimental group and compare to the control group (the sample unaffected by the pure central Floridian Spanish Moss extract); see the fungi sample in which cup is most affected, or killed, if any. After examining the cups, draw a conclusion of whether a fungicide can be created using the extracts of Spanish Moss gathered from sites near highways with heavy traffic and residential urban sites in central Florida or not.



Bibliography 
 List at least five major references (e.g. science journal articles, book, credible internet sites) from your literature review.  See the International Rules and Guidelines 2019 for specifics.
· If you plan to use vertebrate animals, one of these references must be an animal care reference.  
· If you plan on using human subjects, one of these references must be from the list of human subjects
· If you plan on using potentially hazardous biological agents, one of the reference must include aseptic technique.  
· If you plan on using chemicals, each chemical should include a reference for a MSDS/SDS. (Chemicals does not include water or any household product) 
· 
List of possible references/resources are included in the ISEF Rules and guidelines, pages 21-23. 
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Common and Trade Fungicide. (n.d.). Retrieved November 7, 2016, from 	https://www.apsnet.org/edcenter/intropp/topics/Documents/CommonAndTradeFungicides.pdf 
Daoubi, M., Hernández-Galán, R., Benharref, A., & Collado, I. (2005). Screening study of lead 	compounds for natural product-based fungicides: antifungal activity and biotransformation of 6alpha,7alpha-dihydroxy-beta-himachalene by Botrytis cinerea. Retrieved December 18, 2016, from https://www.ncbi.nlm.nih.gov/pubmed/16104783 
Deane, G. (2011). Spanish Moss. Retrieved December 08, 2016, from 	http://www.eattheweeds.com/spanish-moss/ 
Fungicides. (n.d.). Retrieved October 17, 2016, from http://npic.orst.edu/ingred/ptype/fungicide.html 
Intel ISEF Forms. (2016, August 17). Retrieved February 01, 2017, from 	https://student.societyforscience.org/intel-isef-forms 
Kerns, M. (2015, December 13). What Are the Benefits of Spanish Moss? Retrieved November 07, 	2016, from http://www.livestrong.com/article/291516-what-are-the-benefits-of-spanish-moss/
Manganese-containing fungicides. (2013, November 11). Retrieved November 7, 2016, from 	https://www.organic-center.org/hot-science/manganese-containing-fungicides/ 
McGrath, M. T. (2004). What are Fungicides? Retrieved October 16, 2016, from  
              http://www.apsnet.org/edcenter/intropp/topics/Pages/fungicides.aspx 
Moline, H. E., & Locke, J. C. (1993). Comparing Neem Seed Oil with Calcium Chloride and 	Fungicides for Controlling Postharvest Apple Decay. Retrieved November 7, 2016, from 	http://hortsci.ashspublications.org/content/28/7/719.full.pdf 
Poh, B. L., Gevens, A., Simonne, E., & Snodgrass, C. (n.d.). Estimating Copper, Manganese and Zinc 	Micronutrients in Fungicide Applications. Retrieved November 07, 2016, from
              http://ufdc.ufl.edu/IR00003817/00001 
Schlegel, T. K., & Schönherr, J. (2004, June 3). Mixing calcium chloride with commercial 	fungicide formulations results in very slow penetration of calcium into apple fruits. Retrieved November 07, 2016, from 	http://onlinelibrary.wiley.com/doi/10.1002/jpln.200320369/abstract 
ScholAR Chemistry. (2009, January 23). Material Safety Data Sheet Potassium Ferrocyanide 0.1M . 	Retrieved October 22, 2016, from 	http://www.onboces.org/safety/msds/S/Scholar%20Chemical/Potassium_Ferrocyanide_0.01M_568.10.pdf 
Sciencelab.com, Inc. (2013, May 21). Material Safety Data Sheet Hydrogen Peroxide 30% MSDS. Retrieved October 22, 2016, from https://www.sciencelab.com/msds.php?msdsId=9924299 
Sciencelab.com, Inc. (2013, May 21). Material Safety Data Sheet Nitric acid, 65% MSDS. Retrieved October 22, 2016, from https://www.sciencelab.com/msds.php?msdsId=9926241 
Sciencelab.com, Inc. (2013, May 21). Material Safety Data Sheet Sodium hydroxide, Pellets, Reagent ACS MSDS. Retrieved October 22, 2016, from http://www.sciencelab.com/msds.php?msdsId=9924997 
Sciencelab.com, Inc. (2013, May 21). Material Safety Data Sheet Sodium bismuthate MSDS. Retrieved October 22, 2016, from http://www.sciencelab.com/msds.php?msdsId=9927259 
Sciencelab.com, Inc. (2013, May 21). Material Safety Data Sheet Sulfuric acid MSDS. Retrieved October 22, 2016, from https://www.sciencelab.com/msds.php?msdsId=9925146 
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Blank Document
	Student Name: 

	School Name: 

	Category: 

	Science Teacher’s Name: 



Question or Problem being addressed – Title 
	



Hypothesis/Engineering Goals 
	



Rationale
Brief synopsis of the background research that supports your research problem and explains why this research is important scientifically.
	



Material List 
Bulleted list of all items used in research.  Make sure to include concentration of all chemicals, source, amount of all living organisms, and all equipment used. 
	26. 



Subject Specific Items 
Items 1–4 below are subject-specific guidelines for additional information to be included in your research plan/project ONLY if you are doing any of the following types of projects. Write your answer below the question delete the items you do not use.  See the subject specific rules in the ISEF rule book BEFORE beginning this section. 
1. Human participants research: 
a. Participants: Describe age range, gender, racial/ethnic composition of participants. Identify vulnerable populations (minors, pregnant women, prisoners, mentally disabled or economically disadvantaged).
b. Recruitment: Where will you find your participants? How will they be invited to participate? 
c. Methods: What will participants be asked to do? Will you use any surveys, questionnaires or tests? What is the frequency and length of time involved for each subject? 
d. Risk Assessment: What are the risks or potential discomforts (physical, psychological, time involved, social, legal, etc.) to participants? How will you minimize risks? List any benefits to society or participants. 
e. Protection of Privacy: Will identifiable information (e.g., names, telephone numbers, birth dates, email addresses) be collected? Will data be confidential/anonymous? If anonymous, describe how the data will be collected. If not anonymous, what procedures are in place for safeguarding confidentiality? Where will data be stored? Who will have access to the data? What will you do with the data after the study? 
f. Informed Consent Process: Describe how you will inform participants about the purpose of the study, what they will be asked to do, that their participation is voluntary, and they have the right to stop at any time.  
2. Vertebrate animal research: 
a. Discuss potential ALTERNATIVES to vertebrate animal use and present justification for use of vertebrates. 
b. Explain potential impact or contribution of this research. 
c. Detail all procedures to be used, including methods used to minimize potential discomfort, distress, pain and injury to the animals and detailed chemical concentrations and drug dosages.
d. Detail animal numbers, species, strain, sex, age, source, etc., include justification of the numbers planned. 
e. Describe housing and oversight of daily care 
f. Discuss disposition of the animals at the termination of the study. 
3. Potentially hazardous biological agents research: 
a. Give source of the organism and describe BSL assessment process and BSL determination. 
b. Detail safety precautions and discuss methods of disposal.  
4. Hazardous chemicals, activities & devices: 
a. Describe Risk Assessment process, supervision, safety precautions and methods of disposal.
Procedure 
Describe in detail the method or procedure required to complete your project, including risk and safety, proper disposal of materials if needed. 
	1. 



Data Analysis 
Describe the procedure you will use to analyze the data that will answer the research question, hypothesis, or engineering goal? 
	1. 



Bibliography 
 List at least five major references (e.g. science journal articles, book, credible internet sites) from your literature review.  See pages 21-23 of the rule book to see references for subject specific projects.  
· If you plan to use vertebrate animals, one of these references must be an animal care reference.  
· If you plan on using human subjects, one of these references must be from the list of human subjects
· If you plan on using potentially hazardous biological agents, one of the reference must include aseptic technique.  
· If you plan on using chemicals, each chemical should include a reference for a MSDS/SDS. (Chemicals does not include water or any household product) 
List of possible references/resources are included in the ISEF Rules and guidelines, pages 21-23. 
	1. 





Sample Detailed Research Plan							Example 2
Used by Permission 

Research Plan: Effects of Alcohol on the Offspring of Caenorhabditis elegans

Purpose: The purpose of this experiment is to compare and contrast the offspring of alcoholic and nonalcoholic parents.

Hypothesis: The hypothesis of this experiment is that if alcohol is given to C. elegans regularly then their offspring will be different then those of a control.

Method

Medium Preparation:
1. Set agar in boiling water of a microwave until liquefied after removing the cap.
2. Disinfect the work surface. 
3. Unpack and set out the desired amount of petri dishes, these will house the specimens.
4. Remove the cap and flame the mouth of an agar bottle.
5. Pour in enough agar to cover the entire bottom of the petri dish and replace the lid of the dish soon after to prevent contamination.
6. Repeat for desired number of dishes.

A. coli Stock Culture Preparation:
1. Loosen the cap of the nutrient broth tube and flame sterilize the mouth. 
2. Open and attach the pipet to the pipet aid.
3. Dispense 0.2mL of E. coli inoculant per broth tube.
4. Repeat for desired number of E. coli cultures.
5. Incubate at 37°C for 24 hours.

Adding the Food Source:
1. Remove the E. coli culture from the incubator, loosen the cap, and flame sterilize the mouth. 
2. Open and attach the pipet to the pipet aid.

For Control-
1. Dispense 0.5mL of E. coli onto each agar plate.
2. Open the spreader package and obtain the spreader.
3. Position the spreader on the plate so that the neck lies in the center, and turn the spreader clockwise to spread the E. coli over the entire surface of the medium.
4. Put the plates in the incubator at 37°C.
5. Two days into the experiment place 0.06mL of E. coli onto the plate and swirl it around to spread it evenly

For Offspring of Alcoholics-
1. Mix .016mL of ethanol per 0.5mL of E. Coli and dispense it onto each agar plate.
2. Open the spreader package and obtain the spreader.
3. Position the spreader on the plate so that the neck lies in the center, and turn the spreader clockwise to spread the E. coli over the entire surface of the medium.
4. Put the plates in the incubator at 37°C.
5. Two days into experiment place 0.05mL of E. coli and 0.01mL of ethanol in the plate and swirl it around to spread it.

Inoculating the Agar Plates with C. Elegans:
1. Observe the original C. elegans stock plate, finding an area with a good number of worms.
2. Remove the medium plates from the incubator. 
3. Obtain a sterilized scalpel.
4. Cut out small blocks from the original stock plate and place them upside down on the agar plates. 

Student involvement with project:
· Calculated and made dilutions of Ethanol 
· Chose what to test
· Observed worms with lid closed, under the microscope and projected onto TV screen
· Counted worms, told me where to cut the agar for transfer of worms
· Used aseptic cleaning method for before and after observations of worms
· Always made observations while I was in the classroom

Adult involvement with project:
· Cut agar for student to transfer worms
· Fed the worms the E. coli and Ethanol mixtures
· Autoclaved worms and food after the project was completed
· I have worked with C. elegans for 8 years

Works Cited
CDC. (2010, January 19). Obesity and Genetics. In cdc.gov. Retrieved January 7, 2014, from 
	http://www.cdc.gov/features/obesity/
Intel ISEF (2014). Society for Science.org. Retrieved January 29, 2014, from https://

	student.societyforscience.org/intel-isef

Lake Forest College. (2009). The Effects of Ethanol Exposure on the Development of Caenorhabditis elegans. In lakeforest.edu. Retrieved October 23, 2013, from http://new.lakeforest.edu/images/userImages/eukaryon/Page_7549/p.%2095-99%20Charron%20Primary.pdf
Material Safety Data Sheet (2001, April 17). In nafaa.org. Retrieved January 29, 2014, from 

	http://www.nafaa.org/ethanol.pdf

McIntire, S. L. (2010, April 29). Ethanol*. In wormbook.org. Retrieved October 23, 2013, from http://www.wormbook.org/chapters/www_ethanol/ethanol.html
NCBI. (2009, June 22). Ethanol Preference in C. elegans. In ncbi.nlm.nih.gov. Retrieved October 23, 2013, from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2880621/
Pines, M. (2001). The Virtues of Cell Suicide. Howard Hughes Medical Institute, 54-63.
Pines, M. (2001). Should We Care About a Worm's Social Life. Howard Hughes Medical Institute, 64-69.
Singh, S. R. (2012). Caenorhabditis elegans Battling Starvation Stress: Low Levels of Ethanol Prolong Lifespan in L1 Larvae. In plosone.org. Retrieved October 23, 2013, from http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0029984
University of Minnesota. (2013). What is C. elegans?. In cbs.umn.edu. Retrieved October 23, 2013, from https://www.cbs.umn.edu/cgc/whatis
University of Oklahoma Health Sciences Center. (2011, September 9). Beneficial and Harmful Effects of Alcohol Exposure on Caenorhabditis elegans Worms. In sciencedirect.com. Retrieved October 23, 2013, from http://www.sciencedirect.com/science/article/pii/S0006291X11014537
University of Southampton. (2007, February 27). The Concentration-Dependent effects of Ethanol on Caenorhabditis elegans Behaviour . In nature.com. Retrieved October 23, 2013, from http://www.nature.com/tpj/journal/v7/n6/full/6500440a.html
Waksman Student Scholars. (2013). C. elegans as a Model System. In avery.rutgers.edu. Retrieved October 23, 2013, from http://avery.rutgers.edu/WSSP/StudentScholars/project/introduction/worms.html
Wolpert, S. (2012, January 19). Tiny Amounts of Alcohol Dramatically Extend a Worms Life, but Why?. In newsroom.ucla.edu. Retrieved October 23, 2013, from http://newsroom.ucla.edu/portal/ucla/tiny-amounts-of-ethanol-dramatically-221986.aspx
Rubrics for grading the Science Fair Display board and Journal, Science Fair Research Paper, and Literature Review can be found at: https://www.rcampus.com/ (under TinaBGibson)
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Addendum for Elementary/Middle School
(Some aspects of this portion of the packet were adapted from online resources)











Science Fair Packet Addendum					    Elementary/Middle School

Science Fair Project Steps:

1.Choose a topic that interests you. Do not pick one because you think it will be easy. Talk it over with your parents and when you have decided, inform your teacher. 

2. State your purpose as a question. What is it that you want to find out by doing this project? 

3. Research your problem. Look at any books/websites that might help you, make observations by simply looking at things, talk to people, and find out as much as possible about your topic. Write down any ideas you have and where you got them. Also, keep note of all information needed for citing your resources. 

4. Form a hypothesis. What do you think is going to happen? Based on what you know or found out from step #3, what do you think the results of your experiments will be? After doing the experiments, it may turn out that your guess was wrong. It is okay if this happens. 

5. Plan your project. How will you test your hypothesis? What experiments will you do? How will you measure the results? Where will you keep your information? Be sure to keep notes and write down everything you do and what happens. 

6. Collect all your materials. Find a place to keep things where others will not bother them. Let other family members know what you are doing so they do not throw your materials away by mistake. 

7. Conduct your experiments. Remember, the more times you do an experiment the more reliable and accurate the results will be. Do each experiment at least three times and get an average of the results for your graph. Use something to measure your experiments: a ruler or yardstick if you are measuring distance, a clock to measure time, etc. Check the measurements to be sure you are correct. 

8. Record your data. As you do your experiments, you will want to write down what you saw or found out. Organize this information in an orderly manner. Put the date, time, and any other useful information. Write your measurements clearly. 

9. Draw conclusions. What did you learn from your experiments? Have you proved or disproved your hypothesis? You made a guess about what you thought would happen. Now tell what really did happen. You do not lose points if your guess turned out to be wrong. 

10. Prepare your titles, charts, graphs, drawings, and diagrams. Make them large enough to see, neat, and colorful. 

11. Construct your science fair display. Get your cardboard display board from your teacher so you can show all your work and have your hands free to point to sections when you give your presentation. 

12. Prepare and practice your presentation. Be able to tell about what you used what you did in your experiments, and what you found out. Know it well enough that you do not have to read it from the display. 

13. Plan a timeline so you do not leave everything until the last minute. If you need help, tell your parents and your teacher, the earlier the better. 




Rules Conducting a Science Fair Project

1. Number one rule. . . think safety first before you start. Make sure you have recruited your adults to help you. 

2. Never eat or drink during an experiment and always keep your work area clean. 

3. Wear protective goggles when doing any experiment that could lead to eye injury. 

4. Do not touch, taste, or inhale chemicals or chemical solutions. 

5. Respect all life forms. Animals are not allowed to be used in experiments. Do not perform an experiment that will harm a person. 

6. All experiments should be supervised by an adult. 

7. Always wash your hands after doing the experiment, especially if you have been handling chemicals. 

8. Dispose waste properly. 

9. Any project that involves animals, drugs, firearms, or explosives are NOT permitted. 

10. Any project that breaks district policy, and/or local, state, or federal laws are NOT permitted. 

11. Use safety on the Internet! NEVER write to anyone without an adult knowing about it. Be sure to let an adult know about what websites you will be visiting or have them help you search. 

12.If there are dangerous aspects of your experiment, like using a sharp tool or experimenting with electricity, please have an adult help you or have them do the dangerous parts. That’s what adults are for so use them correctly. (Besides, it makes them feel important!)






















Name: ___________________ 				PROJECT SUMMARY WORKSHEET 
Due Date: ____________________________ 
Topic: _____________________________________________________________ 

Question: Statement of Purpose (Written as a Question) 
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Materials I will need: 
	





















Procedures: (Detailed Steps) 
	















Resources (You must have __ Resources): (example)

Type of Resource: _______________________________________________ 
Website: http://________________________________________________ 
Author: ______________________________________________________ 
Title: ________________________________________________________ 
Publishing Company: ___________________________________________ 
Location of the Publishing Company: ______________________________ 
Date of Publication: ____________________________________________ 
Information found in your own words: (Must be at least one paragraph summary.) ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________________________________________________________________________________________________________________________________________ __________________________________________________________________________________ __________________________________________________________________________________ __________________________________________________________________________________

1st Quarter Student Checklist 

	Due Date
	Component 
	Completed

	Sept 17th
	Permission/Participation Slip – Signed and Returned

	

	Sept 17th
	Topic: Choose a topic. Be sure it interests you. Do not pick one because you think it will be easy. Talk it over with your parents and when you have decided. Do not change your topic later. (Included in Participation Slip)

	

	
	Purpose: State your purpose as a question or a statement. What is it you that you want to find out by doing this project? (Included in Project Summary Outline)


	

	
	Hypothesis: Form a hypothesis. What do you think is going to happen? Based on what you know or found out, what do you think the results of your experiment will be? After doing the experiment, it may turn out that your guess was wrong. It’s okay if this happens. (Included in Project Summary Outline)

	

	
	Materials: List all materials that will be used in your experiment. Include exact quantities for each item used. (Included in Project Summary Outline)

	

	
	Procedures: List and describe steps taken to complete the project. Presented in chronological order or numbered order. (Included in Project Summary Outline)

	

	
	Research: Look at any books that might help you, make observations by simply looking at things, talk to people, and find out as much as possible about your topic. Write down any ideas you have and where you got them. (Included in Resource Form – You must have ___!)

	

	
	Deadlines: All deadlines to turn in components were met.

	



Note: The Project Summary Worksheet can be accepted for the 1st Quarter. It does not need to be typewritten. If more space is needed on the Project Summary Worksheet, please use and staple extra paper to the original sheet.











2nd Quarter Student Checklist Written Report 

	Due Date
	Component 
	Completed

	
	Title Page: The first page in the report should include the title of the project as well as the name and grade of the student.

	

	
	Acknowledgement Page: The second page in the report should thank all individuals who assisted in the project.

	

	
	Table of Contents: This page provides the reader with a list of the different parts of the project and the page number on which each section can be found.

	

	
	The Purpose: State your purpose as a question or a statement. What is it you that you want to find out by doing this project?

	

	
	Hypothesis: State your hypothesis. What do you think is going to happen? Based on what you know or found out, what do you think the results of your experiment will be? After doing the experiment, it may turn out that your guess was wrong. It’s okay if this happens.

	

	
	Research: This is part of the report that contains all the background information the student collected about the chosen topic. All gathered information should be summarized and presented in this section. It should be written in the student’s own words and not copied from the source.

	

	
	Materials: List all materials that were used in your experiment. Include exact quantities for each item used.

	

	
	Procedures of Investigation: List and describe steps taken to complete the project. Presented in chronological order or numbered order.

	

	
	Results: Tell what happened when you did the experiment. Show what happened by making a chart, graph, or table. Include the date, the time, and any other useful information. Write all measurements clearly.

	

	
	Conclusion: This is a brief statement explaining why a project turned out the way it did. Students should explain why the events they observed occurred. The conclusion should tell whether the hypothesis was proven or not proven. It should offer an answer to the student’s original purpose.

	

	
	Reference Page: In alphabetical order, list all the resources that you used to research your project. Correct format was used. Conventions: Proper use of spelling, grammar, punctuation, and capitalization. MUST be typed.

	




3rd Quarter Display Board

	Due Date
	Component 
	Completed

	
	Title: Does the title catch people’s attention and is it large enough to be read from across the room?

	

	
	Purpose

	

	
	Hypothesis

	

	
	Procedures of Investigation

	

	
	Materials

	

	
	Results/ Graphs/ Charts: Did the student use pictures and diagrams to effectively convey information about the project?

	

	
	Conclusion

	

	
	Conventions: Proper use of spelling, grammar, punctuation, and capitalization on all elements on the display board.

	

	
	Neatness

	

	
	Organization: Are the sections on the display board organized like a newspaper so they are easy to follow?

	



3rd Quarter Oral Presentation
	Due Date
	Component 
	Completed

	
	Introduction: Student introduces him/herself and gives the title of the project.
	



	
	Statement of Purpose/ Hypothesis

	

	
	Explanation of Procedure

	

	
	Explanation of Results/Charts and Graphs

	

	
	Conclusion

	

	
	Good Posture and Eye Contact

	

	
	Speaks Clearly

	





[image: Image result for hypothesis word cloud]

The Question:

What is the effect of _______________ on ____________________? 
	For Example: 	What is the effect of sunlight on the growth of plants?
			What is the effect of eye color on pupil dilation?
			What is the effect of brands of soda on a piece of meat?

The Affect question:
How does the ___________________ affect ___________________? 
For Example: 	How does the color of light affect the growth of plants?
How does humidity affect the growth of fungi?
How does color of a material affect its absorption of heat?

The Which, What and Verb Question:
Which/What _____________________ (verb) ______________________? 
For Example:	Which paper towel is most absorbent?
Which foods do meal worms prefer?
Which detergent makes the most bubbles?

The following is taken directly from https://www.sciencebuddies.org/science-fair-projects/science-fair/writing-a-hypothesis 
What is a Hypothesis?
A hypothesis is a tentative, testable answer to a scientific question. Once a scientist has a scientific question she is interested in, the scientist reads up to find out what is already known on the topic. Then she uses that information to form a tentative answer to her scientific question. Sometimes people refer to the tentative answer as "an educated guess." Keep in mind, though, that the hypothesis also has to be testable since the next step is to do an experiment to determine whether or not the hypothesis is right!
A hypothesis leads to one or more predictions that can be tested by experimenting.
Predictions often take the shape of "If ____then ____" statements, but do not have to. Predictions should include both an independent variable (the factor you change in an experiment) and a dependent variable (the factor you observe or measure in an experiment). A single hypothesis can lead to multiple predictions, but generally, one or two predictions is enough to tackle for a science fair project.
Examples of Hypotheses and Predictions
	Question
	Hypothesis
	Prediction

	How does the size of a dog affect how much food it eats?
	Larger animals of the same species expend more energy than smaller animals of the same type. To get the energy their bodies need, the larger animals eat more food.
	If I let a 70-pound dog and a 30-pound dog eat as much food as they want, then the 70-pound dog will eat more than the 30-pound dog.

	Does fertilizer make a plant grow bigger?
	Plants need many types of nutrients to grow. Fertilizer adds those nutrients to the soil, thus allowing plants to grow more.
	If I add fertilizer to the soil of some tomato seedlings, but not others, then the seedlings that got fertilizer will grow taller and have more leaves than the non-fertilized ones.

	Does an electric motor turn faster if you increase the current?
	Electric motors work because they have electromagnets inside them, which push/pull on permanent magnets and make the motor spin. As more current flows through the motor's electromagnet, the strength of the magnetic field increases, thus turning the motor faster.
	If I increase the current supplied to an electric motor, then the RPMs (revolutions per minute) of the motor will increase.

	Is a classroom noisier when the teacher leaves the room?
	Teachers have rules about when to talk in the classroom. If they leave the classroom, the students feel free to break the rules and talk more, making the room nosier.
	If I measure the noise level in a classroom when a teacher is in it and when she leaves the room, then I will see that the noise level is higher when my teacher is not in my classroom.














Science Fair Judging Rubric (to be used by students as practice)

	Objectives
	Outstanding Work
	Acceptable Work
	Needs Some Work
	Needs a lot of work

	Shows knowledge of the Science Method
	4 – Can explain all major parts of an experimental science projects; and justify conclusion.
	3 – Can explain at least 5 parts of an experimental science project with understanding.
	2 – Can explain most parts of an experimental science project with the help of the display board.
	1 – Tries to answer questions (posed by judge) and/or has some steps missing.

	Show enthusiasm and interest in the project
	4 – Student eager to tell all about the project.
	3 – Student is pleasant and willing to share information.
	2 – Student tells about the project only when asked a question.
	1 – Student answers some of the questions about the project.

	Speaks knowledgeably about the project
	4 – Student able to share many details about the project through the scientific process.
	3 – Student shows an understanding of the project.
	2 – Student knows about the project and offers minimal explanation.
	1 – Student can answer some questions when asked.

	Written document clearly demonstrates use of research, experimentation and analysis skills
	4 – Booklet has cover, table of contents, research data, experimental data, bibliography
	3 – Booklet has cover, table of contents, research data and some of the experimental data.
	2 – Booklet has cover, some research, some data.
	1 – Booklet is minimal or does not exist.

	Presents data on a board that is well organized and visually appealing
	4 – Board shows data in an organized, neat manner, complete with charts, tables and pictures that are labeled.
	3 – Board is neat and attractive and has limited charts, tables and pictures.
	2 – Board list major headings of the scientific process and some data.
	1 – Board list major headings of the scientific process and limited data.


	Total Score:

	
	
	
	

	Positive Comments: 
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