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This booklet gives you the necessary information to do a science project. It takes you
from start to finish and provides examples to help guide you.

A science project can be one of the most rewarding experiences for you. It will,
however, take a lot of work over a long period of time. Pay close attention to the timetable and
stay with it. Putting things off until the last minute leads to frustration and poor quality work.

JWJ Science Project Handbook Introduction

Why do a Science Project? A sci ence project is required becaus
1. Explore, independently, an area of 4. Gather and analyze data.
science that interests you. 5. Draw conclusions based upon
2. Apply the steps of the scientific research and observations.
method. 6. Schedule your time for a long-term
3. Develop reference and note taking assignment.
skills. 7. Organize and make an oral, visual

and written presentation.

What is a Science Project? A science project may use data from experimentation followed by
analysis and application of the data. Or, as in the field of mathematics, computer programming,
or engineering, may solve a problem or answer a question.

5 steps to a science project:
1. IDENTIFY THE PROBLEM
a. Choose a topic or subject, find a problem you wish to investigate, begin researching your
problem.
c. Discuss ideas with your parents and submit a project proposal to your teacher.

2. After your teacher has approved your proposal, RESEARCH your topic to become an
expert on everything that is already known about your problem.

3. COMPLETE THE RESEARCH PLAN (which includes problem, hypothesis, materials,
procedures, bibliography) AND ISEF(International Science and Engineering Fair).
FORMS: 1,1A,1B and any other needed forms. See the ISEF site for more details
http://www.societyforscience.org/isef/students/wizard/index.asp .

4. NO EXPERIMENTATION CAN BEGIN UNTIL FORMS ARE COMPLETED AND APPROVED
BY YOUR TEACHER.

5. EXPERIMENT Recorded in your project data book- (all grades)
a. Design and carry out an experiment to test your hypothesis.
b. Record and analyze your results. Draw a conclusion based on your findings.

6. REPORT THE RESULTS Tell what you have learned
a. In an abstract, this summarizes your work, data table and graphs (all grades).
b. Write a 1-2 paragraph discussion on your science project (7" grade).
c. Inawritten research paper, this includes the discussion (8th grade).
d. Onadisplay board and in an oral presentation (all grades).
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= Projects that require pre-approval
Parent/Student Statement of Understanding

At JWJ- No human projects that require SRC pre- approval will be allowed. This

includes but is not limited to: tasting, surveys, testing, playing video games, measuring

heart rate, blood pressure, blood tests, measuring individual activities (running,

swimming, basketball etc...) However human projects using deidentified data are

allowed. Students who do a project that does not follow ISEF and Floridassef

rules regarding safety will receive a zero score with no chance of grade recovery

and a class 11 referral _ 2.01 AFailure to f
order i n t h&tudeht&ade of €gnductd

The student must do the project.
The Duval County Public Schools Student Network and Internet Acceptable Use and
Safety Policy and Guidelines define plagiarism as follows:

ié The student, who | eads readers to beli
the studentés original work when it is no
should always be given to the person who

Page 9 of the International Rules for Pre-College Science and Research Ethics
Statements states:

AScientific fraud and misconduct is not <c
competition. Such practices include plagiarism, forgery, use or presentation

of another researchero6s work as oneds own
Fraudulent projects will fail to qualify for competition in affiliated fairs or the

Il nt el | SEF. o

The studentmustd o t he science project. Taking some
data will result in a zero score with no chance of grade recovery. Parents may only assist

the student by taking them to buy the materials, aiding in the research, editing, and typing

their writing.

We understand that we must follow ISEF and Floridassef safety rules for the

science project, and that human projects requiring SRC approval are not allowed

at JIWJ. Except for microbiology projects where bleach is used a disinfectant,

projects with bleach are not allowed. We also understand that not following the

safety rules, or copying someoneel seds science projects wil/l
with no grade recovery. We have read page 4 of the Science Project Handbook.

Printed name of student and parent

student signature parent signature
date
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2 Following Rules: all Students and sponsors must fill out and complete
ISEF forms.

The rules set forth by the International Science and Engineering Fair (ISEF) require

that all students complete:

¢ Checklist for the Adult Sponsor (1) (Adult Sponsor is usually the parent).

¢ Student Checklist (1A), Put your school, address phone, the addresswh er e you
doing your science project and when you

¢ Research plan Attachment i You will type this up with your hypothesis, problem,
procedures and bibliography

¢ Approval Form (1B) and any additional required forms

http://www.societyforscience.org/isef/students/wizard/index.asp
(See above website for more details). These forms must be completed and approved by
your teacher before beginning any experimentation.

Some projects are more dangerous than others. To ensure that the student is aware of
the risks and knows the proper safety procedures, some projects must be approved by a
SRC (Scientific Review Committee). You, your parents, and/or experts who are willing to
guide you through your experiment must complete detailed forms. The research plan
must be thorough and well written so that whoever reviews your forms can see
that you have researched the risks and know the proper safety procedures. The
SRC is made up of a group of adults knowledgeable about regulations concerning
experimentation in restricted areas. The SRC reviews: The Checklist for the Adult
Sponsor(1), Student Check list (1A), Research Plan, and Approval Form (1B) in addition
to all other forms that are required. Because there may be greater danger, the research
plan and attached forms are given more scrutiny than other science projects.

You must justify doing an experiment on vertebrates and demonstrate that you know
how to care for the animals, and the proper safety precautions.

). Any substance that has a
hazard warning must have a MSDS sheet- (See References).
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IDENTIFYING THE PROBLEM permission granted to use this page from North East
Fl ori dads SHgireeringFaiaWebsite http:// nefresef.org/students/ topic. html

The first step in your science project is to identify the problem you want to
investigate. Brainstorming different interests you have.

On a separate piece of paper list 10 topics in which you are interested.
The topics may be your hobbies, something you have heard about or read about, or just
something you are curious about.

¢ Now, list as many things about each topic as you can.

¢ The longest list is the area you should concentrate on as an idea for
your project.

¢ Think about things you always wanted to know about the subject.

Some sentence stems that might help you get started are:

¢ |lwonderwhy ?
¢ Howdoes  work?
¢ Has changed because of ?

You may not have enough information about
background reading in order to develop a question worthy of your time and effort. Every
source that you investigate should be recorded for inclusion in your bibliography (see p
p14-15). Remember, a bibliography is every source you use, while a reference list is a
specialized bibliography that contains just the sources that you quote or refer to in your
research paper.

Go back to your list and add details as you find important information about your topic.
When you are more familiar with your topic it is time to write a problem. It is best to write
your problem in the form of a question. This is not your hypothesis. You will write that
after you do some detailed and focused reading. You can ask how something affects
another something or what the effect of something is on another something.

Here are some examples:
Do temperature changes affect the rate that algae grows in an aquarium?
What is the effect of moon phase on tide height at the Mayport jetties?

What is your PROBLEM? Write it as a question.

After you have selected your topic and developed your question you need to do some
more background reading. As you read you might also see what questions have been
asked about your topic. There are many science project books that have a list of science
projects that you might modify for your problem. Whether you develop your own problem
or modify a problem that you have found you need to know everything about your topic
so you can develop a workable, acceptable experiment.
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= Important Science Project Terms
Variables- Everything in your experiment that has the potential to change. Different
types of variables are:
Independent Variables- The things in your experiment that you will choose to change. This
will typically be the ftauseodin your cause and effect statement.

Dependent:Vanabless The things in your experiment that you expect to change as a result
of your independent variable. This is what you will measure. This will typically be the feffectd

in your cause and effect statement.
— Things that could change but should not. These

should stay the same throughout your experiment. If not, they can affect your outcome. Also
known as constants because you will make sure that these things are held constant or fixed.
Exampl e: I f youbdére doing a project on the eff
use the same type and age plant, all plants should be in the same temperature, get the same
amount of water and sunlight.

Things that may affect your results other than your independent
variable. You must recognize potential intervening variables before your project begins so

that you can eliminate them.
-ﬁ— Something in your experiment that is left alone so that a comparison can be made.

i Each time you test an independent variable it is called a trial. SaMplelSiZe i is the
number of individual items that you are doing your project on. Multiple trials or a large sample
size insure that your results are from the variable tested and not variations in the sample or errors

i n measurement . Exampl e i ft Iodfm ddiofifnegr ean tp rsogielcst
want to have at | east 10 of the same type of pl a
the effect of ramp height on acceleration, then

Data- The numbers, measurements or results of your trials.

QuanhtitativVelvieastirements i Your project must have results that can be measured accurately.

That means that quantities, or numbers are a must. Otherwise, data from your dependent

variable is meaningless becauseitcannot be understood or compared.
measurements are precise. Your procedures describe how you will measure should be written in

your research plan. You must also have some practice with the equipment used.

Concerns with projects on plants and animals

Living organisms are not machines that are the same size and [WOIK at the same speed.
There is a range of growth. They grow, they use energy, they get sick, they get attacked
by other organisms and they die when its too cold or too hot. Because of that it takes
time, and a large sample size to get enough evidence to either support or not
support your hypothesis. Plants- grow slowly, it takes about 8 weeks of uninterrupted
plant growth to get good data,

Plan on about a sample size of 20 for each variable being tested. Plants must get the
same light, same amount of water and sunlight and arow in the same type of soil.
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% How doyouwri t e your problem in Acause/ effect

After you have selected or developed your science project problem, you need to rewrite it
in cause/effect terms.

To do this:

1. read your problem carefully;

2. find the factor that you are going to change (independent variable).

3. find the factor or factors that will be affected (the dependent variable);

4. put the cause in the first blank and the effects in the second blank.

Example: What is the effect of different soils on plant growth
Cause effect
Cause effect Practice: Write your answers on a separate piece of paper
A. Topic: Does the shape of the wing affect how far a paper airplane flies?
1. Restate in cause/effect terms: What is the effect of __ on
Factor | will change (dependent variable):
Factor(s) that will be affected (independent variable):
Factors that must remain the same (constants)
Quantitative (numerical) measurement of results:
Units of measurement used
Suggested number of trials:___

Noohkwd

B. Topic: How does water, vinegar, salt water affect how fast a nails rust?
8. Restate in cause/effect terms: What is the effectof __on
9. Factor | will change (dependent variable):
10. Factor(s) that will be affected (independent variable):
11. Factors that must remain the same (constants)
12. Quantitative (numerical) measurement of results:
13. Units of measurement used.
14. Suggested sample size:

Importance of selecting a Good Title

Writing the topic in cause effect format is what the problem statement is. You may
use your problem statement for the title. However, at all fair competitions your title is
the first thing the judges read. The judges will read and think about your title before

they judge your project. The Science Fair Coordinators do not edit the titles. The
titles are printed in the way they are submitted . So itdés very i
well-written and catchy, drawing the reader in to find out more about the project.

Look at the titles on the next pages
1. Listfive that are well written
2. Choose two tiles and re write them.



= Titles of Past Science Fair Entries. ﬂ

BEHAVIORAL AND SOCIAL SCIENCES
1. The Effect of Birdfeeder/Seed Type on Bird Species Attraction. Observation of
Vertebrate no SRC approval required.

2. *The Effect of Caffeine on the Heart Rate of Daphnia ( a water flea) May requie SRC

approval depending on source of caffeine.

The effect of Temperature on the Sex Ratio of Redeveloping Mosquito Larvae.

What is the Effect of Salinity on Brine Shrimp (Aremia salina) Hatch Rate?

. Sharp Senses What is the effect of learning modality on FCAT scores. Student used
deidentified data. Designated Supervisor and a letter explaining how the supervisor
deidentified the data is required.

Hw

o1

BIOCHEMISTRY

1. What is the Effect of Ultra Violet Light on the Fermentation of Yeast Requires Risk
Assessment for Ultra Violet Light

2. Yeast Metabolism With and without Aeration.

3. Do Antioxidant foods prevent food Browning? Requires Risk Assessment possibly

SRC approval

Sugar and Sugar Substitutes- How they Effect Yeast Growth.

. Which Nut has the Most Potential Energy? Because this project produces heat-

Risk assessment and possible SRC approval required.

Do Certain plants Affect Mosquito Behavior?

. PH effect on enzyme activity. Risk Assessment MSDS required on chemical that

change pH- May need SRC approval

8. How Different Cooking Techniques Affect Moisture Loss in Proteins. Risk

Assessment needed because cooking techniques involve heat.

SIS

No
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Y
BOTANY ﬁ

1. Acid Rain kesistance. Requires Risk Assessment possibly SRC approval
depending on the type of acid used.

2. How Many Times a Week Should you Water Your Grass for Optimum Drought
Resistance and Water Conservation?

3. Size vs. Depth: The Relationship Between the Size of a Seed and its Ideal Planting
Depth.

4. Alleopath: The effects of Natural Herbicides. May Require Risk Assessment

5. The effect of Intercropping Two Types of Plants on their Growth.

6. Will Aeration Affect the Minimum Watering Requirements for St. Augustine Grass?

CHEMISTRY Most will need arisk assessment and MSDS sheets @w
Analyzing the Effectiveness of Laundry Stain Removers.

What are the Effects of lons on Yeast Metabolism?

Does the Type of Material Water is Contained in Affect its Rate of Evaporation?
The Effect of Different pH Levels on the Formation of Sodium Chloride Crystals.

A wWN e



COMPUTER SCIENCE

1 Maximizing the Effectiveness of Various Ultrasonic Sensors Through Programming
Enhancements. May Requires Risk Assessment

2. Does Distance Affect 8-2.11 Wireless network signal strength?

3. Which Audio Encoding Format Gives the Best Sound Quality in the Least Amount of Memory?

EARTH AND SPACE SCIENCES
1. What Region in Jacksonville Exhibits the greatest Risk for Erosion After A wildfire?
2. Mulch Ado About Nothing.
3. Using Light Spectrum to determine if materials are organic or plastic.

ENGINEERING Most will require a Risk Assessment for equipment used ( drills,
saws etcé)

Propeller Design in a Submarine.

Using Solar Energy to Purify Salt water.

The Effect of Winglet Design on Flow Characteristics and Performance.

Keep Your Cool. How to save energy and Resources using Insulation.

When Hurricanes Huff & Puff, Will They Blow Your House Down?

arwdE

ENVIRONMENTAL

1. Determining the Effects of a Longleaf Pine Extract on the Mortality Rate of
Mosquitoes.

2. Effect of UV Light on Daphina Requires Risk Assessment for UV light

3. From Trash to Treasure: Could Recyclables Be Used as Insulation?

MEDICINE AND HEALTH

1. Sunglass Lenses vs. Photographic Paper.

2. The Effect of Vitamins on the Regeneration Rate of Planarians. May Require Risk
Assessment and MSDS sheet on vitamins

3. Hair Strands: A study of Damage Done by Exposure. Hair does not require SRC
approval. However the type of exposure may require Risk Assessment

MICROBIOLOGY

1. Tumeric: A natural antibiotic? Requires Risk Assessment, Qualified Scientist.
Work must be done at BS-1 or BSL2 lab which JWJ does not have.

2. The Effect of Temperature and Time on Bacterial Growth in Common Household
Drinks? SRC, qualified scientist, BSL-1 or BSL-2 lab

PHYSICS Most will require a Risk Assessment for equipment used (drills, saws
etcé)
1. How Does a Solute Concentration Affect Index of Refraction?
2. How Do Different Fletchings Affect the Trajectory and Speed of an Arrow?
3. The Effect of Various Surfactants on the Refractive Index of Various Lipids.
4. Which Shape of a Canopy Would Slow a Parachute Most Effectively?
ZOOLOLOGY

1. How Does Heat Effect a Chrysalis? (cocoon of butterfly or moth) requires Risk
Assessment due to heat source

2. Measuring the Adhesiveness of a Spider Webs Over Varied Temperatures.
Requires Risk Assessment due to use of heat

3. A Comparison of the Activity Levels of Different Cohorts of the Asian Giant
Tortoise, Manouria Emys, by Photoperiod.

9
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=Y The Project Proposal should be typed using Arial or Times Roman Font.

No experimentation may begin without the completion of the 1,1A,1B forms and
research plan.

Science Project Proposal Sheet Name Cookie Smith

Science Teacher Mrs. Murphy

Problem:_What is the effect of the different angle of foot placement on how far a soccer
ball is kicked?

Independent variable: The different angles of foot placement on a soccer ball.

Variables held Constant, or controlled: | will make a kicking device out of wood and using
the same force on each ball, just changing the angles. The same ball with the same air
pressure will be used.

Quantitative Measurement (Responding or Dependent Variable): The distance the ball
travels will be measured in meters and the length of time the plane is the in the air will be
measured in seconds with a stop watch.

Possible Outcome: The Vertical 180° will go the farthest

Possible Reason: There is more surface area of the shoe hitting the ball.

Experimental Plan (Attach a separate sheet if necessary: | plan_to buy wood to build a
kicking device that will be able to kick a soccer ball with the same force and speed each
time. | will do 20 kicks with each foot angle in the grass. The angles will be 45 ° angle to
the right, a 90° angle behind the ball, a 45° angle to the left, a 180° angle behind the ball
and a 180° vertical angle behind the ball. | will record the distance the ball rolls on each trial
to collect my data.

If  am doing a project on vertebrates, humans, bacteria, fungi, or using hazardous
chemicals, or tissues, the additional forms | need are: __Risk Assessment for use of drill
and saw http://www.societyforscience.org/isef/students/wizard/index.asp

FAILURE TO LIST ADDITONAL FORMS NEEDED FOR YOUR TOPIC MAY CAUSE
YOU TO BE INELIGIBLE FOR YOUR CHOSEN TOPIC. Parents you have the authority to
tell your child to choose another topic.

As the childodés parent/ guardian | have read
supplies for and do with our familyés schedul

Parent signature(in pen) date

Teacher date

Alas: Cookie was having difficulty finding the materials and making the kicking device, so
she decided to do a different science project

1C
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% Sample Project Proposal you may type it in this format or write it on the form
your teacher gives you. Be neat. Type or write in pen. No experimentation may begin
without the completion of the 1,1A, 1B forms and the research plan.

Science Project Proposal Sheet Name Cookie Smith
Science Teacher Mrs. Murphy
Problem: What is the effect of different flours on the density and texture of a chocolate
chip cookie?

Independent variable: All purpose flour and soft wheat flour

Variables held Constant: | will use the same recipe, the same ingredients except for
the flour; 1 will cook each type of flour cookie on the same batch. | will label pieces of
parchment paper, so | can tell which cookie is which.

Quantitative Measurement (dependent variable): The mass and volume of the cookie

(putting cookie in plastic bag and seeing how much water is displaced)

Possible Outcome: The cookies made with soft wheat flour will be denser.

Possible Reason: The whole soft wheat has the bran and endosperm.

Experimental Plan: Use a recipe for chocolate chip cookies, changing only the type of
flour. Figure out how much volume the cookie scoop holds and scoop the dough and
smooth with knife to ensure the same volume for each cookie. Cut out pieces of parchment
paper and label with letter and number. Mass the paper. Add cookie dough. Determine the
mass of each cookie before cooking. Determine the mass of each cookie after cooking.
Determine the volume of the cookie by letting it cool and placing in a plastic bag and press
the cookie down until level. Have a bowl to collect spilled water and measure the amount of
water spilled in the bowl. Note color and texture of each cookie as well.

If  am doing a project on vertebrates, humans, bacteria, fungi, or using hazardous
chemicals, or tissues, the additional forms | need are: Risk Assessment (3) for oven,
mixer and grinder _

http://www.societyforscience.org/isef/document/

FAILURE TO LIST ADDITONAL FORMS NEEDED FOR YOUR TOPIC MAY CAUSE
YOU TO BE INELIGIBLE TO DO YOUR TOPIC. Parents you have the authority to tell
your child to choose another topic.

As the childés parent/ guardian | have read
supplies for and tedulewi th our familyds sc
Parent signature (in pen) date

Teacher

11
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Once your teacher has approved your proposal i Do Background research
This page (excluding picture) is from http://nefrsef.org/students/research.html

YOU are now about to become the EXPERT on your topic or problem. You need to find
out everything you can about your topic and the variables that will come into play. Only
after understanding your topic thoroughly can you decide what question you want to ask
and design your experiment.

Where Should I look?

Dondét think you wil/l find everything yo
jump out at you and saly WHhaeteybuaméedt i s
research will not be found in just one or two reference books. Spend time at the library
and on the Internet. Make a list of key words that might guide your research.

u
Li

For a project on plant growth you might list:
¢ botany
¢ leaves
¢ photosynthesis
¢ and sunlight

www.nasa.aov/.../174029main aeroponic

A little research using those words might lead you to new key words like:

¢ starch,
wavelength,
chlorophyll,
pigment,
stomata,
carbon dioxide.

O 0 0 00

Your res8arch should cover:

1. Background information 1 general information about your problem that might
include:
o Definition and/or explanation of the topic or problem
o Definition and/or explanation of terms found in the problem
o Information about topics that relate to the problem
o Explanation of why it is important to know about this problem

2. Specific Information, including:
o Results from other experiments similar to yours
o Information from interviews with experts
o Studies done by companies or consumer groups that relate to your problem
o information necessary to experiment safely

12
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% Search Engines and Web sites

Search Engines
URL: http://www.google.com/ URL: http://www.altavista.com/
URL: http://www.yahoo.com/ URL: http://www.ask.com/
URL: http://www.webcrawler.com/

NorthEast Florida Science and Engineering Fair has great information for students
(Selecting a topic, Research, Bibliography, Planning, Records, Analyze, Abstract,
Backboard) http://nefrsef.org/ To Print 1) click on edit

2) click Select Text

3) before printing chose o Selection
Science fair rules http://www.societyforscience.org/isef/document/

Florida State Science and Engineering Fair: URL: http://www.floridassef.net

Many great | inks are found at Stantonds Web s
http://www.stantoncollegeprep.org/Resources/Resources.html

Encyclopedia Britannica Online
URL: http://school.eb.com USERNAME: and PASSWORD changes, check with
your teacher or media specialist

Florida Times Union Online
URL: http://jacksonville.com/

Jacksonville Public Library Online resources
URL.: http://www.jpl.coj.net/
Useful resources are: Search Library Catalog and
Research Databases for periodical articles, newspapers, magazine articles
InfoTrac Web

Biosafety URL: http://www.science-projects.com/safemicrobes.htm

Chemical information URL: http://www.flinnsci.com Flinn is a company that sells
chemicals and laboratory supplies. They have MSDS ( Material Safety Data
Sheet) 1 tbdés |isted on the | eft hand side i

Help for Science Projects
URL: http://school.discovery.com/sciencefaircentral
URL: http://www.sciencebuddies.org

Ideas for Math Science Projects
URL: http://www.mathforum.org/teachers/mathproject.html

13
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= Warning- Some Internet sources are more reliable than others
Some Websites contains bias or is opinion based. Some may present their ideas
as facts while giving little scientific evidence to back them up.

Reliable web pages have

1. Theauthor 6 s

name

and addr ess

and

qgualificati

2. The author is affiliated or recognized by an accredited organization (College or University, or
government organization). They tend to end in .gov (http://www.noaa.gov/),.or org

(http://nefrsef.org/) or edu (http://www.fsu.edu/academics/departments.html
. Information about the author is available in directories or professional associations.
. authors make their case based on adequate evidence
. authors interpret data cautiously

. authors acknowledge and deal with opposing view or arguments.

. The authors list current sources that support their claims.

Unreliable web pages

1. Authors make extraordinary claims with little supporting evidence.

2. The authors relate evidence based on personal experience instead of referencing controlled

studies.
3.The

aut hor 6s

argument s

support

a

politically

Problems with Wikipedia- While Wikipedia may have some good information, anyone can
s ome

have i

nf or mat i
require you to have at least five major sources that are not Wikipedia.

on | isted. So

Put the information you find into three parts:
1. Bibliography page listing the information sources you found. Give an alphabetical letter for

each source.

are reliabl

2. Notes- specific information from your sources. Place the same letter you gave for your
source and number your notes; that way you can tell which source you got the information

from.

3. Glossary- list the words and definitions that relate to your project.

Bibliography Page

A. Rand Patricia, Plant Biology
New York: Cliffs Quick
Review.2001

B. Duble, Richard. St. Augustine
Grass. Jul 25, 2008.
<http://plantanswers.tamu.eud/turf/
publications/staug.htm.>

Notes Page 1 of 5

Al p9%5iAiEnergy stor
molecules by photo synthesizers is
the fuel of [|ife
A2p 97 AThe final
carbon fixation are a disaccharide
sugar, sucrose, and a
polysacchari de,

e

Blist Augustine
mild winter temperatures and moist
somewhat fertile soils

B2 isSt Augustine
satisfactorily at a pH range from 5.0
to 8.5.0

e

f

S 1

gr

gr

Glossary
1.

Circadian Rhythms- a
rhythmic behavior on
about a 24-hour cycle,
such as flowers that
open in the later
afternoon everyday.
Photosynthesis- a
process where by plants
convert light energy into
chemical energy

Phototropism- the
tendency of shoots
to grow toward the

| P By

e

o

r

an
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= BIBLIOGRAPHY CITATION FORMAT USING MLA

As you read you will need to take notes and write down from where the information
camefrom. MLA st ands for Modern Language Associ at.i
JWJ.

The science project research plan must have a bibliography of references
Your research paper must have a bibliography of references

BOOK: Last name of author, First name. Title of Book. City of Publication, state, or
county: Publisher. Year of most current copy write date.
Example: Johnson, James Weldon. Along This Way. United States of America:
Da Capo Press, 2000.
If there is more than one author: List the names as they appear on the title page
e Only the first authordés name should be
e Use a comma between the authoro6s names
e Pl ace a period after the authords name
Example: Johnson, James Weldon, and Rosamond, Johnson. American Negro
Spirituals.  United States of America: Da Capo Press, 19609.

If there are more than three authors, name only the first and add et.al (Latin for and
others).
Example: Affatigato, Mario, et. al. Florida Level Blue Holt Science and
Technology. Orlando: Holt, Rinehart and Winston, 2006.
If more than one city is listed, list the one closest to you. In your science
book the cities: Orlando, Austin, New York, San Diego, Toronto, and London are
listed. Orlando is the closest city to Jacksonville.

Corporate Authors-A corporate author- rather than an individual person is the author.
Example: Society for Science & the Public. Guidelines for Science and
Engineering Fairs 2008-2009 .Washington. 2008.

ENCYLOPEDIAS AND REFFERENCE BOOKS: Last name, First name of author of
article (i f gi NteafBook. fCityoftPubtichtien: HublishereYear of
most current copy write.
Example: Davi s, Car | . AJohn€ohl i d aing s ENbe Yockbop éedi a
Macmillan Education Company. 1986.
¢ If the articles are arranged alphabetically, volume and page numbers are not
necessary.
¢ If no author is given give the name of the title.
Example:iJohnson, JaAmeicaMEntydopadia.oDanbury, Connecticut:
Grolier Incorporated. 1990.
ONLINE ENCYCLOPEDIAS: i Ti t | e dlitle oA ®nline ErcyElopedia Edition.
Date you visited the site. <URL>.Example:iJ ohnson, James Wel don.
Compt onb6s b y200B. Encyclpaedia Braannica Online School Edition.
6 June 2007 <http://school.eb.com/comptons/article-9311891>
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= NEWSPAPER ,MAGAZINE, or JOURNAL ARTICLES:

Last name, first name of aut hor or Name of t h
of Article. o Name o for\Wemenprdgr:dage (S)Dat e, edi

¢ Use the name of the newspaper from the masthead omitting the introductory title.
The Times i Union = Times -Union

¢ I f the city of publication is not part of
brackets:_Times-Union, [Jacksonville, Fl.]

¢ Specify the edition of the newspaper, if one is given on the masthead.

¢ If the article is not on consecutive pages, write the first page number and a plus

sign: D1+

Example:Bu |l | Roger. fAFestival h oTimes-Union] a me s W
[Jacksonville, Fl.] JJune 6, 2008: C1.

Example:Hi | | s, Thomas. AMaking Science Rel eve

to Teach the Art SdenceSapee30d €006)nqui ry. o

ONLINE NEWS PAPERS OR MAGAZINE ARTICLES: Last name, first name of author.
ATil e of TideoftPublichtien. Bate:Page(s) or Section(s), if Numbered.
Date of Access. <URL>

Example:Carter, John. WATeacher |ikes school
Jacksonville.com . May 26, 2007. June 6, 2007.<http://jacksonville.com/tu-
online/stories/052607/ner_17231...>

LIBRARY SUBSCRIPTION SERVICES- Infotrac (Gale Group Data Bases)
Jacksonville Public Library URL: http//jpl.coj.net

Magazine: firstname, lastname of awut hor . Titl&af Magazineof Arti c
Date: Page (s). Name of Database. Gale Group Databases. Jacksonville
Public Library. Date of Access.

Example:Carrol |l , Anne. AArt, Literature, and t
Messages of Geo s ©degellitecatuie.oSummer 2002 v 29
i3 p 57. Infotrac. Gale Group Databases. Jacksonville Public Library. June
6, 2007.

WEB SOURCES Last name, first name of author. Name of the data base or title. Date of
Version, or revision. Publisher information. Date you accessed the information. <URL>
ExampleBeavers , Her man. James Wel don MNMabdérmsonds Li
American Poetry. July 2008 <
http://www.english.uiuc.edu/maps/poets/qg _l/johnson/life.htm>
Just listing the search engine you used is not acceptable.

INTERVIEW: Per son I ntervi ewed. Type of I nterview (per
position, or the organization theyo6re with. Da
Example: Woodward, Nancy. Personal Interview. Teacher, James Weldon Johnson.

July 10, 2007.
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Research Plan Procedures from www.societyforsicnece.org/isef p 31
REQUIRED for ALL projects before Experimentation
A complete research plan must accompany Checklist for Student (1A)

Provide a typed research plan and attach to Student Checklist(1A)

THE RESEARCH PLAN FOR ALL PROJECTS IS TO INCLUDE THE FOLOWING:
A. Question being addressed
B. Hypothesis/Problem or Engineering Goals
C. Description in detail of method or procedures including:

A Procedures: Include Equipment used, methods, and procedures.
Address safety concerns (i.e. heat, chemicals, hazardous devices,
hazardous biological agents, care of vertebrates).

A Data Analysis- Describe the procedures you will use to analyze the
data that answers research questions or hypothesis. Usually that
means getting the mode, mean average. At a higher level determining
the statistical significance of the data.

D. Bibliography: At JWJ- use the MLA style. List at the ISEF rules as a
reference (Society for Science and the Public.2006&rnational Rules for PreCollege
Research 2009 Aug 28, 20009. lattp://sciserv.org/isef/about/rules_regulations)asyl
least five (5) major (e.g. science journal articles, books, internet sites from
your literature review. If you are using vertebrate animals, one of these
references must be an animal care reference. If you are doing potentially
hazardous biological agent, you need a reference on how to handle those
agents. If you are doing Hazardous chemicals, or devices, you need to have a
reference on how to be safe with those chemicals or devices.
These are guidelines and should be followed where applicable.
Human projects using deidentified data(See page 13 of the International Rules) must
state how the qualified scientist deidentifed the data.
Vertebrate animal research (See page 17 of the International Rules):
A Briefly discuss POTENTIAL ALTERNATIVES and present a detailed justification for the
use of vertebrate animals.
Explain potential impact or contribution this research may have
Detail all procedures to be used
Include methods used to minimize potential discomfort, distress, pain and injury to the
animals during the course of the experimentation
Detailed chemical concentrations and drug dosages
Detail animal numbers, species, strain, sex, age, etc.
Include justification of the numbers planned for the research
Describe housing and over site of daily care
Describe after your study where are the ani mal
be taken care of after the project.
Potentially Hazardous Biological Agents (See instructions on p 21 of the International Rules)
A Describe Biosafety Level Assessment process and resultant BSL determination
A Give source of agent, source of specific ell line, etc.
A Detail safety precautions
A Discuss methods of disposal- Florida State Science Fair Rules Stipulate that autoclaving must
be used.
Hazardous Chemicals, Activities & Devices (See Instructions on p 25 of the International Rules)
A Describe Risk Assessment process and results
A Detail chemical concentrations and drug usages -for chemicals cite MSDS sheets in
bibliography
A Describe safety precautions and procedures to minimize risks
A Discuss methods of disposal if applicable
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SAMPLE RESEARCH PLAN Flour Power: Whole Soft Wheat Vs. All purpose flour in
Chocolate Chip Cookidsy Cookie Smith James Weldon Johnson Mdle School

Times Roman or Arial Font is used

A. Question being addressedWhat is the effect of different flours (whole soft wheat, All
purpose flour) on the density and texture of a chocolate chip cookie?

B. Hypothesis:If two batches of cookies are madeiwihe different flours, the whale soft wheat
will be a little denser, because it has the bran and the wheat germ in it. Safety precautions
mentioned in procedures
C. Describe in detail procedures: Equipment usedmnixer, wheat grinder, riiac
conventional oven, triple beam balancegkie scoop, graduated cylinder, food processor
Safety Precautions:My mother is the designated supervisor and she will supervise me, operate the mill
and the food processor, and take the cookies out of the oven using oven mitts. A fire extinguisher
isin the kitchen in case an emergency ariseése Risk Assessment form for more information

Materials: paper plateStyrot |n addition Cookie must have Risk Assessment Form 3, Checklist fol
sugar, soft whole wh aqyt Sponsor, Student Checklist, and approval form

Procedure
1. Wash hands
2. Place water in cookie scoop and pour in graduated cylinder to measure volume.
3. Cut Parchment out to hold scoops of cookie dough. Label and mass each piece of paper.
4. Setovento 375 F. Recipe slightly modifed om Al t on Brownds book p
5. Get out 4 sticks of butter and let come to room temperature
6. Mass plate 1. To that mass add 300 g of all purpose flour
7. Mass plate 2. To that mass add 300g of soft wheat flour. Mom as, designated supervisor,

o

9.

10.
11.
12.
13.
14.

15.
16.

17.

18.

will turn on grincer and grind wheat. Place wheat flour back on plate.

Mass out Styrofoam bowl. To that mass add 6g of baking soda. Put on plate 1. Repeat and

add to plate 2. Repeat and add to plate 2.
Add 6 g of salt to bowl and add to plate 1. Repeat and addt® 2l
Separate two egg yolks and place in bowl, repeat procedure.

Get out two bowls. To each bowl add : 2 sticks of butter, 150 g of white sugar, 142 g of brown sugar

Turn mixer on low for 1 minute, then on high for 4minutes and mix dough for bowl 2.and
Add 2 egg yolks and 1 tsp of vanilla extract beat for one minute. Repeat for other bowl.

Place the ingredients for plate 1 in food processor and turn on for 1 minute, place mixture in

bowl with butter and sugars. Repeat with plate 2 and put in lotivd.

Mix ingredients in each bowl using plastic spatula for 45 seconds.

Using cookie scoop, scoop dough out of bowl on to parchment paper on balance and mass dough.
Alternate whole soft wheat cookie with-gllirpose flour cookie on cookie sheet. WHh@rare on

sheet place in oven and bake for about 15 minutes.

When cookies are cooled mass and determine volume by putting cookie in plastic bag. Then putin
bowl of water and record how much water is displaced. Pour displaced water in graduated. cylinder
Cut some cookies open and describe texture in project data book.

Data Analysis: The density of each cookie will be determined, and the mean average for each group (soft
whole wheat, and All purpose flour) and graphed in a bar graph.

D. Bibliography. (List at Least 5 major sources)
Answers. ConHow is flour made3duly 27,2009. <http://www.answers.com/topic/flosr
Brown, Alton.]l 6 m Just Her eNeWw dork: witho.abem bBoksocdm. 2004.

1.
2.
3.

4,

Home Safety CouncilHome Safety Tips: Kitchen Safety Tips. 2008 , —

Reference on

<http:// www. homesafetycoul ci.c
Leite David. AiPer fect i on 7TheNiew Yotk Tiir

safety

27,2008. <http://www.nytimes.com/2008/07/09/dining/ 09chip.html?_r+1&....
Rombauer, Irma and Becker, Marion Rombaii&e Joy of CookingNew York: The Bobbdvierrill
Company. 1980.

Society for Science and the Public.206&rnational Rules for Preflege Research2009July

27,

(

i de/

Has

2009 http://sciserv.org/isef/about/rules_regulations.asp

Van Hooser, Liz. AThe pe rimeseUniondri Must ha:VG‘_#Gasa
<http://www.jacksonville.com/twnline/stories/071708/lif_304311734.sht) In the bibliography
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Sample Risk Assessment Form (3)

Required for projects using hazardous chemicals, activities or devices.
Must be completal before experimentation.

St udaélame 6 s Cookie Smith

Title of ProjectFlour Power Whole Soft Wheat Vs. All purpose flour in chocolate atmokies

To be completed by the Student Researcher in collaboration with Designated
Supervisor/Qualified Scientist: (All questions must be answered; additional page(s) may be
attached.

1. List/identify the hazardous chemicals, activities, devices or nmgamisms that will be used.
Wheat Grinder, Oven, Hand held mixer.

2. ldentify and assess the risks involved.
Flour spreading on counter due to improper sealing of lid while grinding wheat. Items getting
caught in the beaters of mixer while it is on. Bumband and items catching on fire.

3. Describe the safety precautions and procedures that will be used to reduce the risks.
Carolyn Smith, designated Supervisor will supervise the grinding of the flour and put in and
remove cookie sheets

from the oven. Ovemitts will be used and a fire extinguisher is in the kitchen.

4. Describe the disposal procedures that will be used (when applicable).
Not applicable

5. List the source(s) of safety information.
Home Safety Council. Home Safety Tips: Kitchen Safety Tips8200
<http://www.homesafetycouncil.org/safety guide/sg_kitchen_wO001...

To be completed and signed by the Designated Supervisor (or Qualified Scientist, when

applicable): | agree with the risk assessment and safety precautions and procedures desovidedcartify
that | have reviewed tHeesearch Planand will provide direct supervision.

Carolyn Smit

Desi gnated Supervisords Pr Signaterel Na me Date of Review
(must be pior to experimentation.)

Parent SmithCa7@aol.com
Position & Institution Phone or email contact information

Experienced cook for my family
Experience/T ai ni ng as relates to the studentods area
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To be completed by the Adult Sponsor in collaboration with the student researcher:

St udent 6 s CddlderSmith

Project Title: Flour Power- Whole Soft Wheat Vs. All purpose flour in chocolate chip cookies

1) X I have reviewed the ISEF Rules and Guidelines.
2)X | have reviewed the studentds completed Student

3) X I have worked with the studeand we have discussed the possible risks involved in the project.

4) A The project involves one or more of the following and requires prior approval by an SRC, IRB, IACUC or
IBC:
0 Humans A Potentially Hazardous Biological Agents
A Microogranisms A rDNA A Tissues
A Vertebrate Animats

5) Forms to be completed AL Projects:
X Adult Sponsor Checklist (1) X Research Plan

X Student Checklist (1A) X Approval Form (1B)
A Regulated Research Institutional/Indust8elting Form (1C) (when applicia
A Continuation Form (7) (when applicable)

6) Additional forms required if the project includes the use of one or more of the following
(check all that apply):

A Humans (Requires prior approval by an Institutional Review Board (IRB), see pp6 I8rfull text of the rules)
A Human Subjects Form (4)
A Qualified Scientist Form (2) (if applicable and/or required by the IRB)

A Vertebrate Animals (Requires prior approval, see pp-ad for full text of the rules)
A Vertebrate Animal Form (5A)for projects onducted in a nenegulated research site (SRC prior approval required.)
A Vertebrate Animal Form (5B)for projects conducted at a Regulated Research Institution. (Institutional Animal Cddsend
Committee (IACUC) approval required prior experimentajion
A Qualified Scientist Form (2) (Required for all vertebrate animal projects at a regulated research site or
when applicable)
A Potentially Hazardous Biological AgentSRequires prior approval by SRC, IACUC or Institutional Biosafety

Committee (IBC), see
pp. 2124 for full text of the rules.)

A Potentially Hazardous Biological Agents Risk Assessment Form (6A)

A Human and Vertebrate Animal Tissue Form (6B) be completed in addition to Form 6A when project
involves the use of fresh or frozen tissue, prin@aly cultures, blood, blood products and body fluids.

A Qualified Scientist Form (2) (when applicable)

A Risk Assessment Form (3) Required for projects involving protists, archae and similar microorganisms
and for projects using manure for composting, firelduction or other nenulturing experiments (6A, 6B

and 2 are not required)

A X Hazardous Chemicals, Activities and Devicesio prior approval required, see pp-25 for full text of
the rules.)

X Risk Assessment Form (Yeeded because she is using an oven, mixer and grinder
A Qualified Scientist Form (2yequired for projects involving DE&ontrolled substances or when applicable)

Adul t Sponsor &sarolySmitht e dSigidtarene Date of Revig#8/09
(904) 7243399 SmithCa7@aol.com
Phone Email
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1) a. Student/Team Leadektiokie Smith Grade:

Email: Phone: (904)7249977
b. Team Member: NO TEAM PROJECTS AT THE MIDDLE SCHOOL LEVEL . Team

2) Title of Projectkiour Power- Whole Soft Wheat Vs. All purpose flour in chocolate chip cookies

3) Schooljames weldon Johnson School Phonggos) 630-6640

School Addressis4o west oth St., Jacksonville, FI 32209

4) Adult Sponsor:carolyn Smith Phone/Emailsmithcaz@aol.com

5) Is this a continuation from a previoyear?A Yes No

If Yes:

a) Attach t hAApgstraetv A darm 1Ayaada r & Research Plan

b) Explain how this project is new and different from previous yea/s Gontinuation Form

(7
6)T hi s lale@tord experiment/data collection will begimust be stated (mm/dd/yy)

Projected Start Date: _08/01/09 Projected End Date:1/14/09 \
(Projected dates are required for projects that require SRC/IRB prior review)

ACTUAL Start Date: Date that the experiment starts must be after the review date  ACTUAL End
Date:
7) Where will you conduct your experimentatiatri2ck all that apply)

A Research Institution A School A Field X Home A Other:

8) List name and address of all rechool work site(s):
Name:cookie Smith's home

Addresssag Altama Road

Phonewvoa) 724-3399

(
9) Completea Research Plan as described on page 31 and attach to this form.

10) An abstract is required for all projects after experimentation

IN ternational Rules 2008/200full text of the rules and copies of forms are available at
www.societyforscience.orgsef page 31
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1) To Be Completed by Student and Parent
a) Student Acknowledgment:
X 1 understand the risks and possible dangers to me of the proposed research plan.
X1 have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting
this research.
X I have read and will abide by the following Ethics stagnt
Scientific fraud and misconduct are not condoned at any level of research or competition. Such practices

include plagiarism,

forgery,

use or presentation of

data. Fraudulent projects will fail to qualify for competition in affiliated fairs or the ISEF.

Student 6 s FREookimSmihd Rignatere

Date Acknowled@&#28/09

(Must be prior to experimentation.)

b) Parent/Guardian Approval: | have read and understand the risks asgsiple dangers involved in the
Research Plan| consent to my child participating in this research.

Parent/ Guar di &arbly SrRith i n SigndtureNa me

2) To be completed by the Fair SRC

Date of Appro9@l28/09

(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as

appropriate.)

a) Required for projects that need prior
SRC/
IRB approval BEFORE experimentation

(humans, vertebrates or potentially hazardous biologig
agents)r

he SRC/ I RB has carefully
Research Plarand all the required forms are included.
My signaturendicates approval of theesearch Plan
before the student begins experimentation.

SRC/ I RB Chairés Printed

Signature Date of Approval

(Must be prior to exerimentation.)

OR

b) Required for research conducted at
allRegulated Research Institutions wih no
prior fair SRC/IRB approval .

This project was conducted at a regulated research
institution (ot home or high school, etg, was
reviewed and approved by the proper institutional bo
before experimentation and complies with the ISEF
Rules.Attach (1C) and required institutional
approvals (e.g. IACUC, IRB)

R_egional SRC Chairods Print

Signature Date of Approval

(Muiet ha nrinr tn exnarimentatinn

Regional/State/National Fair

3) Final ISEF Affiliated Fair SRC Approval. (Required for ALL Projects)
SRC Approval After Experimentation and Shortly Before Competition at

| certify that this project adheres to the approRegearch Plarandcomplies with all ISEF Rules.

Qt at e/ NNat i nnal QSR C C Rimnntmrad <

Printaed

N a me Nate nf Annrnwval

International Rules 2008/200%ull text of the rules and copies of forms are available at

www.societyforscience.org/isef
22
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Project Data Book/Logbook Permission to use granted from nefresf.org
Documenting your project is accomplished in three ways:

Project Data Book/Logbook (Complete, original record of your work, kept in
permanently bound book (example composition book)

¢ Your |l ogbook is a dAdiaryo of vy

¢ Do not try to make your |l ogboo

o A real scientist never erases or uses correction fluid.

. Someday you may want to go back and see how the mistakes made
led you to a new exciting conclusion (like what happened with
invention of Teflon, or using microwaves to cook food)

. Later, when you write your paper, you can fix your English, make it
clear to others, and get it ready for presentation.

¢ Start your logbook the first day you begin brainstorming about your

project.

¢ [Eachtime you work on your project should be listed as a separate entry.

¢ Each entry should begin with basic information, such as

¢ Date and time
¢ Adults present
¢ Temperature

¢ After making the basic entry, describe your activities.

¢ Keep accurate records of your results in well-labeled tables and charts.

¢ Be as specific as possible and take as many readings/measurements as

you can throughout experiment.

¢ Include graphs of your data.

¢ Make the graphs by hand just to get an impression of the best way to

present your data.

¢ You can enter the data in the computer and make computer-generated

graphs later.

¢ Your logbook should be very detailed so that anyone who attempts to

duplicate your research will end up with the same conclusive results that
you did.

our exper
k fipretty

Project Notebook- final version of your work, including forms, data tables, it is divided
into two sections.

¢ Project forms. All ISEF FORMS and supporting documents. At least
Research Plan, Form 1, Form 1A, Form 1B

6" graders, in addition to their ISEF forms, must have
¢ Data Tables and Graphs
¢ Abstract The abstract is very important. At the regional and state science
fair, the judges read your abstract bef
important that it is clearly and concisely written. It should be no more than
250 words. It should include:
1. Purpose of the experiment
2. A summary of your procedures
3. A summary of your data and conclusion
4. And possible research applications
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7™ graders , in addition to their ISEF forms, must have
+ Data Tables and Graphs
+ Abstract The abstract is very important. At the regional and state science fair,
the judges read your abstract before they
is clearly and concisely written. It should be no more than 250 words. It should
include:
Purpose of the experiment
A summary of your procedures
A summary of your data and conclusion
And possible research applications

el N

+ Discussion (7" grade) Typed in black font, times Roman or Arial Font This
is the essence of your project. Compare your results with theoretical value
published data, commonly held beliefs, and/or expected results. Include a
discussion of possible errors. How did the data vary between repeated
observations of similar events? How were your results affected by uncontrolled
events? What would you do differently if you repeated this project? What other
experiments should be conducted.

8™ graders in addition to their ISEF forms must have A Research Paper, which
includes:

1. Title Page and Table of Contents allows the reader to follow the organization of the
paper quickly.

2. Introduction- sets the scene for your reports. It includes your hypothesis, problem or
engineering goals , and explanation of what prompted you to do the research and what you
hoped to achieve

3. Materials & Methods- describe in detail your procedures; how you collected the data
and made observations, design apparatus, etc. Your report should be detailed enough so that
someone would be able to repeat the experiment from the information in your paper. Include
detailed photographs or drawings of self-designed equip me n t . Only include thi s
(Most of this information can be copied from your research plan).

4. Results/Data- Use formal data tables, graphs, and other clear and precise methods of
presenting your data. The results and conclusions should flow smoothly and logically from your
data. Be thorough.

5. Discussion This is the essence of your paper. Compare your results with theoretical
value published data, commonly held beliefs, and/or expected results. Include a discussion of
possible errors. How did the data vary between repeated observations of similar events? How
were your results affected by uncontrolled events? What would you do differently if you
repeated this project? What other experiments should be conducted.

6. Conclusion- Briefly summarize your results. Be specific and do not generalize. Never
introduce anything in the conclusion that has not already been discussed.

7. Acknowledgements- You should always credit those who assisted you, including
individuals, businesses, and educational or research institutions.

8. References/ Bibliography- It should include every book, journal, website, interview, or
source you used from your project. Most of which you typed in your research plan.
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Three Documenting the steps of your science project with pictures

| t 6s

mportant
two copies one for your back board and another for your project note book.

document the process your

EXAMPLE
: Vﬁ\r , V 3" b % t
o [ A
/ | N A Y 5
/ Sample Sample Sample
e S
¥ T
A Al e
o owete 58 our helieer
A”EI) [ ——. Mt i b % whe. ;Ftow
1. Batters are creamed before flour is added 2. Flour is added to each bowl.

3. The cookie dough is put on pieces of labeled parchment paper that

have been massed, cookies with soft wheat and all purpose are
alternately arranged on the cookie sheet

Parchment paper labeled A = soft wheat B = all purpose flour
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4. Cookies before and after cooking.

5. Cookies are placed in a
plastic bag and then
immersed in water. The
volume of the water that
spills on to plate and is
measured with a 50 mL
graduated cylinder.

6. Whole soft wheat cookies are cut and compared with all purpose
cookies
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