











Stem Cell Research Oversight) Committee.
10. The following types of tissue do not need to be treated as

potentially hazardous biological agents:

a. Plant tissue

b. Established cell and tissue cultures (e.g., obtained from
the American Type Culture Collection). The source and
catalog number of the cultures should be identified in
the Research Plan

c. Meat or meat by-products obtained from food stores,
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restaurants, or packing houses

d. Hair

e. Teeth that have been sterilized to kill any blood borne
pathogen that may be present. Chemical disinfection or
autoclaving at 121 degrees Celsius for 20 minutes is a
recommended procedure.

f. Fossilized tissue or archeological specimens

g. Prepared fixed tissue

Risk Assessment

Risk assessment defines the potential level of harm, injury
or disease to plants, animals and humans that may
occur when working with biological agents. The end result
of a risk assessment is the assignment of a final biosafety
level which then determines the laboratory facilities,
equipment, training, and supervision required for the
research project to proceed.
Risk assessment involves:
1. Assignment of the biological agent to a risk group
a. Studies involving a known microorganism should the
project. begin with an initial assignment of the
microorganism to a biosafety level risk group based
on information available through a literature search.

fresh tissues should rely on the expertise of qualified
adults supervising the project.
2. Determination of the level of biological
containment available to the student researcher to

b. The study of unknown microorganisms and the use of

(Use this information to complete PHBA Risk Assessment Form 6A)

conduct the experimentation. (Please see Levels of
Biological Containment below for more details.)

3. Assessment of the experience and expertise of the
adult(s) supervising the student.

4. Assignment of a final biosafety level for the study
based on risk group of biological agent, level of
biological containment available and the expertise of
the Qualified Scientist or Designated Supervisor who
will be supervising the project.

If a study is conducted at a non regulated site (e.qg.

school), the final biosafety level must be confirmed by the

SRC. If the research is conducted at a regulated site, the

final biosafety level must be assigned by an Institutional

Biosafety Committee (IBC) or equivalent approval body or

a letter obtained from an institutional representative that

the research does not require review. If no approval body

exists at the regulated site, the SRC should review the
project and assign a final biosafety level.

Classification of Biological Agents Risk Groups
Biological agents, plant or animal, are classified according to
biosafety level risk groups. These classifications presume
ordinary circumstances in the research laboratory, or growth of
agents in small volumes for diagnostic and experimental
purposes.

BSL-1 risk group contains biological agents that pose low risk to

The agents require Biosafety Level 1 containment. Examples of

tumifaciens, Micrococcus leuteus, Neurospora crassa, Bacillus
subtilis.

BSL-2 risk group contains biological agents that pose moderate
risk to personnel and the environment. If exposure occurs in a
laboratory situation, the risk of spread is limited and it rarely
would cause infection that would lead to serious disease.

event that an infection occurs. The agents require Biosafety
Level 2 containment. Examples of BSL-2 organisms are:
Mycobacterium, Streptococcus pneumonia, Salmonella
choleraesuis.

BSL-3 risk group contains biological agents that usually cause
serious disease (human, animal or plant) or that can result in
serious economic consequences. PROHIBITED

very serious disease (human, animal or plant) that is often
untreatable. PROHIBITED

personnel and the environment. These agents are highly unlikely
to cause disease in healthy laboratory workers, animals or plants.

BSL-1 organisms are: Escherichia coli strain K12, Agrobacterium

Effective treatment and preventive measures are available in the

BSL-4 risk group contains biological agents that usually produce

Levels of Biological Containment

There are four levels of biological containment

(Biosafety Level 1 - 4). Each level has guidelines for laboratory
facilities, safety equipment and laboratory practices and
techniques.

BSL-1 containment is normally found in water-testing
laboratories, in high schools, and in colleges teaching
introductory microbiology classes. Work is done on an open
bench or in a fume hood. Standard microbiological practices are
used when working in the laboratory. Decontamination can be
achieved by treating with chemical disinfectants or by steam
autoclaving. Lab coats are required and gloves recommended.
The laboratory work is supervised by an individual with general
training in microbiology or a related science.

BSL-2 containment is designed to maximize safety when working
with agents of moderate risk to humans and the environment.
Access to the laboratory is restricted. Biological safety cabinets
(Class 2, type A, BSC) must be available. An autoclave should
be readily available for decontaminating waste materials. Lab
coats, gloves and face protection are required. The laboratory
work must be supervised by a competent scientist who
understands the risk associated with working with the agents
involved.

BSL-3 containment is required for infectious agents that may
cause serious or potentially lethal diseases as a result of
exposure by inhalation. PROHIBITED

BSL-4 containment is required for dangerous/exotic agents that
pose high risk of life-threatening disease. PROHIBITED




10.
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Sources of Information

. American Biological Safety Association: ABSA Risk Group Classification — list of organisms

http://www.absa.org

. American Type Culture Collection

(703) 365-2700; 1(800) 638-6597 (US, Canada, & PR)
http://www.atcc.org

. Bergey’s Manual of Systematic Bacteriology website — follow the links for resources and microbial

databases for a collection of international websites of microorganisms and cell cultures:
http://www.bergeys.org

. Biosafety in Microbiological and Biomedical Laboratories (BMBL) - 4th Edition. Published by CDC-

NIH,

To order: Office of Health and Safety
Centers for Disease Control and Prevention
1600 Clifton Road, NE, Mailstop F05
Atlanta, GA 30333
http://www.cdc.gov/od/ohs/biosfty/biosfty.htm

. World Health Organization Laboratory Safety Manual-3rd Edition

http://www.who.int/csr/bioriskreduction/

Available online in English, French, Spanish, & Portuguese. Provides practical guidance on
biosafety techniques for use in laboratories at all levels. Includes risk assessment and safe use of
recombinant DNA technology, and provides guidelines for the commissioning and certification of
laboratories.

. Canada — Agency of Public Health — list of non-pathogenic organisms

http://www.phac-aspc.gc.ca/ols-bsl/pathogen/organism e.html

. Microorganisms for Education Website — list of organisms

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

. NIH Guidelines for Research Involving Recombinant DNA Molecules. Published by National

Institutes of Health.
http://oba.od.nih.gov/oba/index.html

. OSHA - Occupational Health and Safety Administration

http://www.osha.gov

The Mad Scientist Network at Washington University School of Medicine:
http://www.madsci.org
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Hazardous Chemicals, Activities or Devices
(Includes DEA-controlled substances, prescription drugs, alcohol & tobacco, firearms and explosives, radiation, lasers, etc.)

The following rules apply to research that involves the use
of hazardous chemicals, devices and activities. The rules
include substances and devices that are regulated by
local, state, country, or international law, most often with
restrictions of their use by minors such as DEA-controlled
substances, prescription drugs, alcohol and tobacco and
firearms and explosives. Hazardous activities are those
that involve a level of risk above and beyond that
encountered in the student’s everyday life.

These rules are intended to protect the student researcher
by ensuring that the proper supervision is provided and
that all potential risks are considered so that the
appropriate safety precautions are taken. Before beginning
research involving hazardous chemicals, activities or
devices, be sure to check with your school, local, or
regional fair as more strict rules and guidelines may be in
effect.

Rules for ALL Projects Involving Hazardous

Chemicals, Activities and Devices

1. The use of hazardous chemicals and devices and
involvement in hazardous activities require direct
supervision by a Designated Supervisor, except those
involving DEA-controlled substances which require
supervision by a Qualified Scientist.

2. The student researcher must conduct a risk
assessment in collaboration with a Designated
Supervisor or  Qualified  Scientist prior to
experimentation. This risk assessment is documented
on the Risk Assessment Form (3).

3. Student researchers must acquire and use regulated
substances in accordance with all local, state, U.S.
federal and country laws. For further information or
classification for these laws and regulations, contact
the appropriate regulatory agencies listed below.

4. For all chemicals, devices or activities requiring a
Federal and/or State Permit, the student/supervisor will
be expected to have the permit prior to the onset of
experimentation. A copy of the permit should be
available for review by adults supervising the project
and/or the Scientific Review Committee in their review
prior to competition.

5. The student researcher must design experiments to
minimize the impact that an experiment has on the
environment, for instance using minimal quantities of
chemicals that must subsequently be disposed of in an
environmentally safe manner in accordance with good
laboratory practices.

6. The following forms are required:

a. Checklist for Adult Sponsor (1)

b. Student Checklist (1A)

c. Research Plan

d. Approval Form (1B)

e. Regulated Research Institution Form (1C) - when
applicable

f. Qualified Scientist Form (2) -when applicable

g. Risk Assessment Form (3)

Additional Rules for Specific Regulated Substances
There are additional rules for the following regulated
substances:

A. DEA-controlled Substances

B. Prescription Drugs

C. Alcohol & Tobacco

D. Firearms and Explosives

A. DEA-Controlled Substances

The U.S. Drug Enforcement Administration (DEA)
regulates a number of chemicals that can be diverted from
their regular use to make illegal drugs. Other countries
may have similar regulatory bodies; students outside of the
U.S. should consult the drug regulatory agency in their
country in addition to being aware of DEA regulations.
DEA-controlled substances and their schedule number can
be found at the DEA website listed in the Sources of
Information at the end of the section. If a student is
uncertain whether chemicals involved in a project are
controlled by the DEA, he/she should consult the listing of
DEA-controlled substances.

1) All studies using DEA-controlled substances must be
supervised by a Qualified Scientist who is licensed by the
DEA (or other appropriate international regulatory body)
for use of the controlled substance.

2) All studies using DEA Schedule 1 substances must
have the research protocol approved by DEA before
research begins. Schedule 2, 3 and 4 substances do not
require protocol approval by DEA.

B. Prescription Drugs

Prescription drugs are drugs regulated by federal or
country laws and are available only through a pharmacy to
protect against inappropriate or unsafe use. Therefore,
special precautions must be taken in their use for a
science project.

1) Students are prohibited from administering prescription
drugs to human subjects. (see p. 14)

2) Administering any prescription drug to vertebrate
animals must be done under all appropriate vertebrate
animal rules and guidelines. (see p. 17) A veterinarian is
required.

C. Alcohol and Tobacco

The U.S. Alcohol and Tobacco Tax and Trade Bureau

(TTB) regulates the production of alcohol and distribution

of alcohol and tobacco products. Many such products have

an age restriction for purchase, possession and

consumption. Students outside of the U.S. must

additionally adhere to their local and country laws and

regulations.

The Designated Supervisor is responsible for the

acquisition, usage and appropriate disposal of the alcohol

or tobacco used in the study.

1. Production of ethyl alcohol (wine or beer) is allowable
in the home under the supervision of the parents and



must meet the TTB home production regulations.

2. Fermentation studies in which minute quantities of ethyl
alcohol are produced are permitted.

3. Students are allowed to conduct science fair
experiments involving the distillation of alcohol for fuel
or other nonconsumable products. However, to do so,
the work must be conducted at school and a TTB
permit must be obtained by school authorities. Details
regarding this process are available from the Alcohol
and Tobacco Tax and Trade Bureau (TTB) website
referenced in the Sources of Information section below.

D. Firearms and Explosives

The U.S. Bureau of Alcohol, Tobacco, Firearms and
Explosives (ATF), along with state agencies, regulates the
purchase and use of firearms and explosives. A firearm is
defined as a small arms weapon from which a projectile is
fired by gunpowder. An explosive is any chemical
compound, mixture or device, the primary purpose of
which is to function by explosion. Explosives include, but
are not limited to, dynamite, black powder, pellet powder,
detonators, and ignitors.

The purchase of a firearm by a minor is generally unlawful.

The use of a firearm, without proper state certification, is

illegal. Students should check the training and certification
requirements of individual states and countries.

. Projects involving firearms and explosives are allowable
when conducted with the direct supervision of a
Designated Supervisor and when in compliance with
all federal, state and local laws.

. A fully assembled rocket motor, reload kit or propellant
modules containing more than 62.5 grams of
propellant are subject to the permitting, storage and
other requirements of federal explosive laws and
regulations.

Note: Potato guns or paintball guns are not firearms
unless they are intended to be used as weapons. They
must be treated as hazardous devices.

Guidance for Risk Assessment
Please find below guidance on conducting risk
assessment when using the following:

A. Hazardous Chemicals

B. Hazardous Devices

C. Radiation

A. Hazardous Chemicals

A proper risk assessment of chemicals should include
review of factors such as the degree of toxicity, reactivity,
flammability or corrosiveness.

Toxicity — the tendency of a chemical to be hazardous to
health when inhaled, swallowed, injected or in contact with
the skin

Reactivity - the tendency of a chemical to undergo
chemical change

Flammability — the tendency of a chemical to give off
vapors which readily ignite when used under normal
working conditions

Corrosiveness — the tendency of a chemical, upon
physical contact, to harm or destroy living tissues or
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physical equipment.
When doing a risk assessment the type and amount of
exposure to a chemical must be considered. For example,
an individual’s allergic and genetic disposition may have
an influence on the overall effect the chemical may have.
The student researcher must refer to Material Safety Data
Sheets (MSDS) to ensure that proper safety precautions
are taken. Some MSDS sheets (e.g., Flinn) rank the
degree of hazard associated with a chemical. This rating
may assist students and adult sponsors in determining risk
associated with the use of a chemical.
A risk assessment must include proper disposal methods
for the chemicals used in an experiment. The Flinn
Catalog (referenced below) provides good information for
the proper disposal of chemicals. If applicable, the student
researcher must incorporate in the research plan disposal
procedure required by federal and state guidelines.

Environmentally Responsible Chemistry
The mission of environmentally responsible (green
chemistry is to avoid the use or production of hazardous
substances during chemical process. The principles o
green chemistry are described on the EPA website in thq
Sources of Information section. Whenever possible thg
following principles should be incorporated into the
research plan.

e Prevent waste
Use safer chemicals and products
Design less hazardous chemical syntheses
Use renewable materials
Use catalysts
Use safer solvents and reaction conditions
Increase energy efficiency
Minimize the potential for accident

B. Hazardous Devices

The documentation of a risk assessment (Form 3) is
required when a student researcher works with potentially
hazardous/ dangerous equipment and/or other devices, in
or outside a laboratory setting, that require a moderate to
high level of expertise to ensure their safe usage. Some
commonly used devices (Bunsen burners, hot plates,
saws, drills, etc.) may not require a documented risk
assessment, assuming that the student researcher has
experience working with the device. Use of other
potentially dangerous devices such as high vacuum
equipment, heated oil baths, NMR equipment, and high
temperature ovens must have documentation of a risk
assessment. It is recommended that all student-designed
inventions also have documentation of a risk assessment.

C. Radiation

A risk assessment must be conducted when a student
uses non-ionizing radiation beyond that normally
encountered in everyday life. Non-ionizing radiation
includes the spectrum of ultraviolet (UV), visible light,
infrared (IR), microwave (MW), radiofrequency (RF) and
extremely low frequency (ELF). Lasers usually emit visible,
ultraviolet or infrared radiation. Lasers are classified into
four classes based upon their safety. Manufacturers are



required to label Classes Il — IV lasers.

o Class | lasers are those found in CD players, laser
printers, geological survey equipment and some
laboratory equipment. There are no known risks
associated with using a Class | laser.

e Class Il lasers are found in laser pointers, aiming
and range finding devices and pose a risk if the
beam is directly viewed over a long period of time.

e Class lll lasers are found in higher powered laser
pointers, printers and spectrometers. They are to
be considered hazardous devices which can
cause eye damage when the beam is directly
viewed even for a short period of time.

e Class IV lasers are high powered lasers used in
surgery, research, and industrial settings. They
are extremely hazardous and can cause eye and
skin damage from both direct and indirect
exposure. The beam is also a fire hazard.

A risk assessment must be conducted when a student
uses ionizing radiation beyond that normally encountered
in everyday life. Projects involving radionuclides
(radioisotopes) and X-rays must involve a careful
examination of the risks associated with the study.
Depending upon the level of exposure, radiation released
from these sources can be a health hazard. Most research
institutions have a Radiation Safety Office which oversees
the use of ionizing radiation and ensures compliance with
state and federal regulations.

Sources of Information
General Lab/Chemical Safety
Safety in Academic Chemistry Laboratories, Volumes
1 and 2, 2003. Washington, DC: American Chemical
Society.
Order from (first copy free of charge):
American Chemical Society
Publications Support Services
1155 16th Street, NW
Washington, DC 20036
phone: (202) 872-4554 or 1-800-227-5558
email: pss@acs.orqg,

website: http://www.acs.org/publications

Safety in the Research Laboratory

A free DVD from Howard Hughes Medical Institute that
includes sections on working with cell cultures,
radioactive materials and other laboratory materials.
Other free safety DVD’s are also available: order from
the website:

http://catalog.hhmi.org/index.jsp

Environmental Protection Agency (EPA) website for
green chemistry:
http://www.epa.gov/greenchemistry

Material Safety and Data Sheets (MSDS)
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MSDS should be collected by your laboratory or
available from the manufacturer. The internet also has
a range of free resources:

http://www.flinnsci.com/sections/safety/safety.asp (A
directory of MSDS sheets from Flinn Scientific Inc. that
includes a ranking of hazard level and disposal
methods )

http://www.ilpi.com/msds/index.html (A listing of
numerous sites that have free downloads of MSDS
sheets)

DEA Controlled Substances
Drug Enforcement Agency website:
http://www.usdoj.gov/dea

Controlled Substance Schedules — a list of controlled
substances:
http://www.deadiversion.usdoj.gov/schedules/schedule
s.htm

Alcohol, Tobacco Firearms and Explosives
Alcohol and Tobacco Tax and Trade Bureau
http://www.ttb.gov/

Bureau of Alcohol, Tobacco, Firearms and Explosives
http://www.atf.gov

Radiation
Radiation Studies Information (CDC)
http://www.cdc.gov/nceh/radiation/default.htm

CDC Laboratory Safety Manuals
http://www.cdc.gov/od/ohs/safety/SUPSAFE.PDF
http://www.cdc.gov/od/ohs/safety/S2.pdf

Occupational Safety and Health Administration
Documents

available from: OSHA Publications

P.O. Box 37535

Washington, DC 20013-7535

phone: (202) 693-1888; fax: (202) 693-2498
http://www.osha.gov

PUB 8-1.7 - Guidelines for Laser Safety and Hazard
Assessment

STD 1-4.1 - OSHA Coverage of lonizing Radiation
Sources Not Covered by Atomic Energy Act of 1954

U.S. Nuclear Regulatory Commission
Material Safety and Inspection Branch
One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

phone: (301) 415-8200; (800) 368-5642
http://www.nrc.gov
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Information on Required Abstract & Certification for ALL Projects at the Intel ISEF
* This form may not be relevant for your regional or state fair; please refer to instructions from your affiliated

fair.*

In ADDITION to the basic form requirements for ALL Projects and any other requirements due to specific areas of
research, an Abstract & Certification is required at the conclusion of research. Details on this requirement follow.

Completing the Abstract

After finishing research and
experimentation, you are required to
write a (maximum) 250 word, one-page
abstract. This should be written on the
Official Abstract and Certification Form
as provided by Society for Science & the
Public. The abstract should include the
following:

a) purpose of the experiment

b) procedure

c) data

d) conclusions

It may also include any possible
research applications. Only minimal
reference to previous work may be
included. An abstract must not include
the following:

a) acknowledgments (including naming
the research institution and/ or mentor
with which you were working), or self-
promotions and external endorsements
b) work or procedures done by the
mentor

Completing the Certification

At the bottom of the Abstract &
Certification form there are six
questions. Please read each carefully
and answer appropriately. The Intel
ISEF Scientific Research Committee will
review and approve the abstract and
answers to the questions.

Revisions or questions will be resolved
via an SRC appointment on site at the
Intel ISEF. Please bring a copy of your
Abstract & Certification to the fair. Only
after final Intel ISEF SRC approval has
been obtained via a stamped/embossed
copy of this Abstract & Certification may
a Finalist make copies to hand out to the
judges and the public.

Intel ISEF Sample Abstract & Certification
. Category
'l:}tle‘ . Pick one only--
Finalist’s Name mark an “X in
School Name, City and State, Country box af right
Animal Svicuces o
Start Typing the Body of Your Abstract Here Beginning at the Left Margin Behavioral and  Social o
Suienee
Biochemistey ]
Cellulwr & Molecular
Tialogy ]
Chemistry ||
Computer Science a
O
O
Eng.: Electieal &
techanical ]
Enecgy &
Transportation D
Environmental
Seicnces m}
Environmental
Management [m]
Malkematical Screnves [
. Medicine and Health  [7]
Microbinlogy (m]
Physies & Astronomy [
Plant Seiences O
L. As a part of this research project, the student directly handled, manipulated, or interacted with (check all
that apply): [T human subjects potentially hazardous biological agents:
[] vertebrate animals O microorganisms [ mNA [ tissue
2. This abstract describes only procedures performed by me/us, reflects my/our
own independent research, and represents one year’s work only. 0 yes [ wo
3. I/We worked or used equipment in a regulated research institution or industrial setting. g yes O no
4. This project is a continuation of previous research. D yes D ne
5. My display board includes non-published photographs/visual depictions
ofhumans (other thanmyselfy: [] yes [J no
6. I/We hereby certify that the abstract and responses to the above statements FOR I‘NTEL
are correct and properly reflect my/our own work. Cyes O no [SEF OFFICIAL
USE ONLY
This embossed seal attesis that this project is in compliance with all federal and state
laws and regulations and that all appropriate reviews and approvals have been
obtained including the final clearance of the Intel ISEF Scientific Review ('

NOTE: Your abstract must be on the Intel International Science and
Engineering Fair Abstract & Certification form and embossed/stamped
by the Intel ISEF Scientific Review Committee before it is displayed or
handed out. No pasted or taped text will be permitted. No other format or
version of your approved Abstract & Certification will be allowed for any
purpose at the Intel ISEF.



Checklist for Adult Sponsor (1)

This completed form is required for ALL projects and
must be completed before experimentation

To be completed by the Adult Sponsor in collaboration with the student researcher:

Student’s Name:

Project Title:

1) |:| | have reviewed the ISEF Rules and Guidelines.
2) |:| | have reviewed the student’s completed Student Checklist (1A) and Research Plan.
3) |:| I have worked with the student and we have discussed the possible risks involved in the project.

4) |:| The project involves one or more of the following and requires prior approval by an SRC, IRB, IACUC or IBC:

Q Humans Potentially Hazardous Biological Agents:
D Vertebrate Animals |:| Microorganisms D rDNA |:| Tissues
5) Forms to be completed for ALL Projects:
[[] Adult Sponsor Checklist (1) [[] Research Plan
[] studentChecklist (1A) [[] Approval Form (1B)

[] Regulated Research Institutional/Industrial Setting Form (1C) (when applicable)
|:| 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):
|:| Humans (Requires prior approval by an Institutional Review Board (IRB), see pp. 13-16 for full text of the rules)

[[] Human Subjects Form (4)

[ Qualified Scientist Form (2) (when applicable and/or required by the IRB)

|:| Vertebrate Animals (Requires prior approval, see pp. 17-20 for full text of the rules)
|:|Vertebrate Animal Form (5A) - for projects conducted in a non-regulated research site (SRC prior approval required.)

|:|Vertebrate Animal Form (5B) - for projects conducted at a Regulated Research Institution. (Institutional Animal Care and
Use Committee (IACUC) approval required prior experimentation.)

[C]Qualified Scientist Form (2) (Required for all vertebrate animal projects at a regulated research site or when applicable)

D Potentially Hazardous Biological Agents (Requires prior approval by SRC, IACUC or Institutional Biosafety Committee (IBC), see
pp. 21-24 for full text of the rules.)
[] Potentially Hazardous Biological Agents Risk Assessment Form (6A)
[] Human and Vertebrate Animal Tissue Form (6B) - to be completed in addition to Form 6A when project involves the use of
fresh or frozen tissue, primary cell cultures, blood, blood products and body fluids.
[] Qualified Scientist Form (2) (when applicable)

[] Risk Assessment Form (3) Required for projects involving protists, archae and similar microorganisms and for projects
using manure for composting, fuel production or other non-culturing experiments (6A, 6B and 2 are not required)

Q Hazardous Chemicals, Activities and Devices (No prior approval required, see pp.25-27 for full text of the rules.)

|:| Risk Assessment Form (3)
|:| Qualified Scientist Form (2) (required for projects involving DEA-controlled substances or when applicable)

Adult Sponsor’s Printed Name Signature Date of Review
(Must be prior to experimentation.)

Phone Email
| International Rules 2009/2010 full text of the rules and copies of forms are available at www.societyforscience.org/isef  Page 29 |




Student Checklist (1A)

This form is required for ALL projects.

1)

2)

3)

4)

5)

6)

7)

8)

a. Student/Team Leader: Grade:
Email: Phone:

b. Team Member: c. Team Member:

Title of Project:

School: School Phone:

School Address:

Adult Sponsor: Phone/Email:

Is this a continuation from a previous year? D Yes D No
If Yes:

a) Attach the previous year’s |:|Abstract |:| Form 1A and |:| Research Plan
b) Explain how this project is new and different from previous years on |:| Continuation Form (7)

This year’s laboratory experiment/data collection will begin:  (must be stated (mm/dd/yy)

Projected Start Date: Projected End Date:

(Projected dates are required for projects that require SRC/IRB prior review)

ACTUAL Start Date: ACTUAL End Date:

Where will you conduct your experimentation? (check all that apply)

[ ] Research Institution |:| School |:|Fie|d DHome |:| Other:

List name and address of all non-school work site(s):

Name:

Address:

Phone:

9) Complete a Research Plan as described on page 31 and attach to this form.

10) An abstract is required for all projects after experimentation (see page 28).

International Rules 2009/2010 full text of the rules and copies of forms are available at www.societyforscience.org/isef

Page 30




Research Plan Instructions

Acomplete research plan is required and 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 following:

A. Question or Problem being addressed

B. Hypothesis/Engineering Goals

C. Description in detail of method or procedures (The following are important and key items that should be included when formulating
ANY AND ALL research plans.)

Procedures: Detail all procedures and experimental design to be used for data collection
Data Analysis: Describe the procedures you will use to analyze the data that answer research question or hypothesis

D. Bibliography: List at least five (5) major references (e.g. science journal articles, books, internet sites) from your literature
review. If you plan to use vertebrate animals, one of these references must be an animal care reference.

o Choose one style and use it consistently to reference the literature used in the research plan
o Guidelines can be found in the Student Handbook

Items 1-4 below are guidelines to be followed when applicable:
1. Human subjects research (See instructions on p. 13 of the International Rules):

Subjects. Describe who will participate in your study (age range, gender, racial/ethnic composition). Identify any
vulnerable populations (minors, pregnant women, prisoners, mentally disabled or economically disadvantaged).
Recruitment. Where will you find your subjects? How will they be invited to participate?

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?

Risks. What are the risks or potential discomforts (physical, psychological, time involved, social, legal etc) to
participants? How will you minimize the risks?

Benefits. List any benefits to society or each participant.

Protection of Privacy. Will any identifiable information (e.g., names, telephone numbers, birthdates, email addresses)
be collected? Will data be confidential or anonymous? If anonymous, describe how the data will be collected anony-
mously. If not anonymous, what procedures are in place for safeguarding confidentiality? Where will the data be
stored? Who will have access to the data? What will you do with the data at the end of the study?

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 (See instructions on p.17 of the International Rules):

Briefly discuss POTENTIALALTERNATIVES and present a detailed justification for use of vertebrate animals

Explain potential impact or contribution this research may have

Detail all procedures to be used

o Include methods used to minimize potential discomfort, distress, pain and injury to the animals during the course of
experimentation

o  Detailed chemical concentrations and drug dosages

Detail animal numbers, species, strain, sex, age, etc.

o Include justification of the numbers planned for the research

Describe housing and oversight of daily care

Discuss disposition of the animals at the termination of the study

3. Potentially Hazardous Biological Agents (See instructions on p.21 of the International Rules):

Describe Biosafety Level Assessment process and resultant BSL determination
Give source of agent, source of specific cell line, etc.

Detail safety precautions

Discuss methods of disposal

4, Hazardous Chemicals, Activities & Devices (See instructions on p.25 of the International Rules):

Describe Risk Assessment process and results

Detail chemical concentrations and drug dosages

Describe safety precautions and procedures to minimize risk
Discuss methods of disposal
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OO0O00Oo00o0oO0OrXmoood

1. Asapart of thisresearch project, the student directly handled, manipulated, or interacted with (check ALL

that apply): [] human subjects

[] vertebrate animals [ ] microorganisms

2. Student independently performed all procedures as outlined in this abstract.

3. Student worked or used equipment in a site other than school, field or home.

4. Thisproject isacontinuation of previous research. Yes

No

5. My display board includes non-published photographs/visual depictions of

humans (other than myself): ,:| Yes ’:lNo

| /We hereby certify that the above statements are correct and the

| /We also attest that the above properly reflects my/our own work.

information provided in the Abstract is the result of one year’s research.

Finalist or Team Leader Signature Date

This embossed seal attests that this project isin compliance with all federal and state laws and
regulations and that all appropriate reviews and approvals have been obtained including the

final clearance by the Intel ISEF Scientific Review Committee.

Potentially hazardous biological agents:

[ ] rDNA [] tissue

Yes No

Yes DNO




ABSTRACT & CERTIFICATION
INSTRUCTIONS

This abstract form and the instructions below are intended for Intel ISEF finalists. Entrants of regional and state fairs
may also be directed to use this form. Please follow all local, regional or state instructions. As an Intel ISEF finalist,
you will receive further information and will be required to complete this abstract in an on-line abstract system
immediately after winning at your regional or state fair.

WRITING REQUIREMENTS
Abstracts should be single-spaced using 12-point type from a black ribbon or laser cartridge. Abstracts may
not exceed 250 words and must be typed within the predefined area (5.5” tall by 6” wide). Type title (Title
Case required); your first name, middle initial and last name; and your school’s name, city and state within the
first .75 inches of space within the box. Two lines may be used for the title. Teams must include all team
member names.
Example: Effects of Marine Engine Exhaust Water on Algae

Mary E. Jones

Hometown High School, Hometown, Pennsylvania

BE SURE TO ANSWER THE 4 QUESTIONS BY MARKING THE APPROPRIATE BOXES AND CERTIFY BY SIGNING

TIPS ON WRITING

The three most common reasons that a student is asked to rewrite the abstract are 1) including
acknowledgements (this includes naming the research institution and/or mentor with which you were working)
2) describing research not completed by the student finalist and 3) describing research done in previous years.
Please limit yourself to describing research you have done in the current year.

THE ABSTRACT ON YOUR DISPLAY BOARD

Because your Abstract & Certification will not be considered an official one until it is stamped/embossed at
the Intel ISEF, you must NOT mount a copy of any abstract on your vertical display board before arriving at
the Intel ISEF. If you plan to have an Abstract & Certification on your vertical display board (recommended),
you should leave a space (8.5 by 11 inches) for it to be mounted after you have arrived at the ISEF and your
Official Abstract & Certification has been returned with the embossed approval.

If you do not plan to mount a copy of your official Abstract & Certification on your vertical display board, you
should bring with you a means by which to display the official Abstract & Certification in a vertical position
somewhere at your project. The only abstract allowed anywhere at the Intel ISEF is the official Abstract &
Certification. The term “abstract” may NOT be used as a title or reference for any information on your
vertical display board or in readily visible materials at the project except as a part of displaying the Official
Abstract & Certification.


http://www.sciserv.org/isef/isefitems/questinfo.asp

Approval Form (1B)

A completed form is required for each student, including all team members.

1) To Be Completed by Student and Parent

a) Student Acknowledgment:
e | understand the risks and possible dangers to me of the proposed research plan.

e | have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting this research.
e .| have read and will abide by the following Ethics statement
Scientific fraud and misconduct are not condoned at any level of research or competition. Such practices include plagiarism,

forgery, use or presentation of other researcher’s work as one’s own, and fabrication of data. Fraudulent projects will fail to
qualify for competition in affiliated fairs or the ISEF.

Student’s Printed Name Signature Date Acknowledged

(Must be prior to experimentation.)

b) Parent/Guardian Approval: | have read and understand the risks and possible dangers involved in the Research Plan. 1
consent to my child participating in this research.

Parent/Guardian’s Printed Name Signature Date of Approval
(Must be prior to experimentation.)

2) To be completed by the Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

a) Required for projects that need prior SRC/ b) Required for research conducted at all
IRB approval BEFORE experimentation Regulated Research Institutions with no
(humans, vertebrates or potentially hazardous biological prior fair SRC/IRB approval.
agents) OR This project was conducted at a regulated research

The SRC/IRB has carefully studied this project’s Research institution (not home or high school, etc.), was reviewed

Plan and all the required forms are included. My signature and approved by the proper institutional board before

indicates approval of the Research Plan before the student experimentation and complies with the ISEF Rules. Attach

begins experimentation. (1C) and required institutional approvals (e.g. IACUC,
IRB)
SRC/IRB Chair’s Printed Name SRC Chair’s Printed Name
Signature _Date of Approval Signature Date of Approval
(Must be prior to experimentation.)

3) Final ISEF Affiliated Fair SRC Approval  (Required for ALL Projects)

SRC Approval After Experimentation and Shortly Before Competition at Regional/State/National Fair
I certify that this project adheres to the approved Research Plan and complies with all ISEF Rules.

Regional SRC Chair’s Printed Name Signature Date of Approval

State/National SRC Chair’s Printed Name Signature Date of Approval
(where applicable)

| International Rules 2009/2010 full text of the rules and copies of forms are available at www.societyforscience.org/isef  Page 32




Regulated Research Institutional/Industrial Setting Form (1C)
This form must be completed after experimentation by the adult supervising the student research conducted
in a regulated research institution, industrial setting or any work site other than home, school or field.

This form MUST be displayed with your project; Responses must be on the form

Student’s Name

Title of Project

To be completed by the Supervising Adult in the Setting (NOT the Student) after experimentation:
(Responses must remain on the form as it is required to be displayed at student’s project booth.)

The student conducted research at my work site:
a) |:| to use the equipment b) |:| to perform experiment(s)/conduct research

1) How did the student get the idea for her/his project?
(e.g. Was the project assigned, picked from a list, an original student idea, etc.)

2) Have you reviewed the ISEF rules relevant to this project? I:l Yes D No

3) Did the student work on the project as a part of a research group? D Yes |:| No
If yes, how large was the group and what kind of research group was it (students, group of adult researchers, etc.)

4) What specific procedures or equipment did the student actually use for the project.
Please list and describe. (Do not list procedures student only observed.)

5) How independent or creative was the student’s work?

Student research projects dealing with human subjects, vertebrate animals or potentially hazardous
biological agents require review and approval by an institutional regulatory board (IRB/IACUC/IBC). Copy
of approval(s) must be attached, if applicable.

Supervising Adult’s Printed Name Signature Title
Institution Date Signed
Address Email/ Phone
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Qualified Scientist Form (2)

May be required for research involving human subjects, vertebrate animals, potentially hazardous biological
agents, and DEA-controlled substances. Must be completed and signed before the start of student experimentation.

Student’s Name

Title of Project

To be completed by the Qualified Scientist:
Scientist Name:

Educational Background: Degree(s):
Experience/Training as relates to the student’s area of research:

Position: Institution:
Address: Email/Phone:
1) Have you reviewed the ISEF rules relevant to this project? D yes [ no
2) Will any of the following be used?
a) Humansubjects ........ ... ... e |:| yes D no
b) Vertebrate animals . ... ... ... .. .. . ... . .. [ yes D no

¢) Potentially hazardous biological agents (microorganisms, rDNA and tissues,
including blood and blood products) ............... ... ... ... ..... D yes I no

d) DEA-controlled substances . .. ......... ... . . .. . . D yes D no
3) Will you directly supervise the student? . . .. ........... ... .. ... ....... [] ves [] no

a. If no, who will directly supervise and serve as the Designated Supervisor?

b. Experience/Training of the Designated Supervisor:

4) Describe the safety precautions and training necessary for this project:

To be completed by the Qualified Scientist: To be completed by the Designated Supervisor
I certify that | have reviewed and approved the Research Plan when the Qualified Scientist cannot directly
prior to the start of the experimentation. If the student or supervise.

Designated Supervisor is not trained in the necessary procedures, | . .

will ensure her/his training. | will provide advice and supervision | certify that | have reviewed the Research Plan and have been
during the research. | have a working knowledge of the techniques to trained in the techniques to be used by this student, and I will

be used by the student in the Research Plan. | understand that a provide direct supervision.

Designated Supervisor is required when the student is not
conducting experimentation under my direct supervision.

Designated Supervisor’s Printed Name

Qualified Scientist’s Printed Name Signature Date of Approval

Signature Date of Approval Phone Email
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Risk Assessment Form (3)

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

Student’s Name

Title of Project

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 microorganisms that will be used.

2. Identify and assess the risks involved.

3. Describe the safety precautions and procedures that will be used to reduce the risks.

4. Describe the disposal procedures that will be used (when applicable).

5. Listthe source(s) of safety information.

To be completed and signed by the Designated Supervisor (or Qualified Scientist, when applicable):
I agree with the risk assessment and safety precautions and procedures described above. | certify that | have reviewed the Research
Plan and will provide direct supervision.

Designated Supervisor’s Printed Name Signature Date of Review
(must be prior to experimentation.)

Position & Institution Phone or email contact information

Experience/Training as relates to the student’s area of research
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Required for all research involving human subjects. (IRB approval required before experimentation.)

( Human Subjects Form (4) )

Student’s Name Title of Project

Adult Sponsor: Contact Phone/Email:

To be completed by Student Researcher in collaboration with the Adult Sponsor/Designated Supervisor/Qualified Scientist:

1. I have submitted my Research Plan which addresses ALL areas indicated in the Human Subjects Section of the
Research Plan Instructions.

2. [] I have attached any surveys or questionnaires | will be using in my project.
3. ':, Yes ,:I No I am requesting a waiver of the documentation of informed consent and/or minor assent.

4, D Yes ] No I:l Not Applicable I am requesting a waiver for obtaining parental permission.
If you answered NO to questions 3 or 4 (no waiver requested), attach the consent form you will use.
5. [ ]Yes [ ]No Areyouworking with a Qualified Scientist?

Name: Degree:
Email Address/Phone Number:

Experience/Training as it relates to this project:

To be completed by Institutional Review Board (IRB) after review of the research plan. The submitted Research
Plan must address all areas indicated on the Human Subjects section of the Research Plan Instructions.
Check one of the following:
D Research project requires revisions and is NOT approved at this time. IRB will attach document indicating
concerns and/or requested revisions.

D Research project is Approved with the following conditions below: (All 5 must be answered)

1. Risk Level (check one) : |:| Minimal Risk D More than Minimal Risk
2. Qualified Scientist (QS) Required: D Yes D No
3. Written Minor Assent required for minor subjects:

Yes No |:| Not applicable (No minors in this study)
4. Written Parental Permission required for minor subjects:

Yes |:| No |:| Not applicable (No minors in this study)
5. Written Informed Consent required for subjects 18 years or older:

|:| Yes |:| No Not applicable (No subjects 18 yrs or older in this study)

IRB SIGNATURES (All 3 signatures required) None of these individuals may be the adult sponsor, designated supervisor, qualified
scientist or related to (e.g., mother, father of) the student (conflict of interest).

| attest that | have reviewed the student’s project and agree with the above IRB determinations.

Medical or Mental Health Professional (a psychologist, psychiatrist, medical doctor, licensed social worker, licensed

clinical professional counselor, physician’s assistant, or registered nurse)
Printed Name Degree

Signature Date of Approval

School Administrator

Printed Name Degree

Signature Date of Approval
Educator

Printed Name Degree

Signature Date of Approval
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( Sample of Informed Consent Form )

Instructions to the Student Researcher: An informed consent form should be developed in consultation with the
Adult Sponsor, Designated Supervisor or Qualified Scientist.
This form is used to provide information to the research subject (or parent/guardian) and to document written
informed consent, minor assent and/or parental permission.

e When written documentation is required, the researcher keeps the original, signed form.

e Students may use this form or may copy ALL elements of this form into a new document.

I am asking for your voluntary participation in my science fair project. Please read the following information

about the project. If you would like to participate, please sign in the appropriate box below.

Purpose of the project:

If you participate, you will be asked to:

Time required for participation:

Risks:

Benefits:

How confidentiality will be maintained:

If you have any questions about this study, feel free to contact:

Adult Sponsor: Phone/email:

\oluntary Participation:

Participation in this study is completely voluntary. If you decide not to participate there will not be any negative
consequences. Please be aware that if you decide to participate, you may stop participating at any time and you may
decide not to answer any specific question.

By signing this form | am attesting that | have read and understand the information above and | freely give my consent/
assent to participate or permission for my child to participate.

Adult Informed Consent or Minor Assent Date Reviewed & Signed:

Printed Name of Research Subject: Signature:

Parental/Guardian Permission (if applicable)  Date Reviewed & Signed:

Parent/Guardian Printed Name: Signature:
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Vertebrate Animal Form (5A)

Required for all research involving vertebrate animals that is conducted in a Non-Regulated Research Site.
(SRC approval required before experimentation.)

Student’s Name

Title of Project

To be completed by Student Researcher:
1. Common name (or Genus, species) and number of animals used.

2. Describe completely the housing and husbandry to be provided. Include the cage/pen size, number of animals per cage,
environment, bedding, type of food, frequency of food and water, how often animal is observed, etc.

3. What will happen to the animals after experimentation?

To be completed by Scientific Review Committee (SRC) BEFORE experimentation

Level of Supervision Required for agricultural, behavioral or nutritional studies:
|:| Designated Supervisor REQUIRED. Please have applicable person sign below.

|:| Veterinarian and Designated Supervisor REQUIRED. Please have applicable persons sign below.

I:I Veterinarian, Designated Supervisor and Qualified Scientist REQUIRED. Please have applicable persons sign below and have the
Qualified Scientist complete Form (2).

The SRC has carefully reviewed this study and finds it is an appropriate study that may be conducted in a non-regulated research site.
SRC Pre-Approval Signature:

SRC Chair Printed Name Signature Date of Approval

To be completed by Veterinarian: To be completed by Designated Supervisor:

|:| Lcetr)tlf);that I_t?]a;;]e regllswidbtf}ls refﬁarcth atndfanlmal I certify that | have reviewed this research and animal
usbandry wi € student betore the start o husbandry with the student before the start of

experimentation. experimentation and | accept primary responsibility for
| certify that | have approved the use and dosages of the care and handling of the animals in this project.

prescription drugs and/or nutritional supplements. i o i .
|:| I certify that I will directly supervise the experiment.

I certify that | will provide veterinary medical and nursing
care in case of illness or emergency.

Printed Name Email/Phone

Printed Name Email/Phone

Signature Date of Approval Signature Date of Approval
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Vertebrate Animal Form (5B)

Required for all research involving vertebrate animals that is conducted at a Regulated Research Institution.
(IACUC approval required before experimentation.)

Student’s Name

Title of Project

Title and Protocol Number of IACUC Approved Project

To be completed by Qualified Scientist or Principal Investigator:
1. Was this a student-generated idea or was it a subset of your work?

2. Have you reviewed the ISEF Rules relevant to this project?

3. What laboratory training, including dates, was provided to the student?

4. Species of animals used:

5. USDA Pain Category designated for this study:

Number of animals used:

6. Describe, in detail, the role of the student in this project: procedures and equipment they were involved with, oversight
provided and safety precautions employed. (Attach extra pages if necessary.)

7. Attach a copy of the Regulated Research Institution IACUC Approval. A letter from the Qualified Scientist or

Principal Investigator is not sufficient.

Certification or Documentation of Student Researcher Training

List Certificate Number or Attach Documentation

Date(s) of Training

Qualified Scientist/Principal Investigator Printed Name  Signature

Date

IACUC Chair/Coordinator Printed Name Signature

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

Required for research involving microorganisms, rDNA, fresh/frozen tissue, blood and body fluids.
SRC/IACUC/IBC approval required before experimentation.

Student’s Name

Title of Project

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

1) Identify potentially hazardous biological agents to be used in this experiment. Include the source, quantity and the biosafety level

risk group of each microorganism.

2) Describe the site of experimentation including the level of biological containment.

3) Describe the method of disposal of all cultured materials and other potentially hazardous biological agents.

4) Describe the procedures that will be used to minimize risk. (personal protective equip., hood type, etc.)

5) What final biosafety level do you recommend for this project given the risk assessment you conducted?

To be completed by Qualified Scientist or Designated Supervisor

1) What training will the student receive for this project?

2) Do you concur with the biosafety information and recommendation provided by the student researcher above? DYes D No

If no, please explain.

QS/DS Printed Name Signature

Date of Signature

Experience/training of Designated Supervisor as it relates to the student’s area of research (if applicable)

To be completed by SRC prior to experimentation:

D The SRC has carefully studied this project’s
Research Plan and the risk level assessment above
and approves this study as a BSL-1 study, which
must be conducted at a BSL-1 or above laboratory.

D The SRC has carefully studied this project’s
Research Plan and the risk level assessment
above and approves this study as a BSL-2 study,
which must be conducted at a BSL-2 or above
laboratory.

SRC Chair’s Printed Name

Signature Date of Approval

To be completed by SRC after experimentation
with Institutional pre-approval:

O

O

This project was reviewed and approved by the
appropriate institutional board (e.g. IACUC, IBC)
before experimentation ata BSL-1 or BSL-2
laboratory and complies with the ISEF rules. The
required institutional forms are attached.

The institution does not require approval for this
type of study. The student has received proper
training. Attached is a letter from an institutional
representative certifying the above.

SRC Chair’s Printed Name

Signature Date of Approval
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Human and Vertebrate Animal Tissue Form (6B)

Required for projects using fresh/frozen tissue, primary cell cultures, blood, blood products and body fluids.
If the research involves living organisms, please ensure that the proper human or animal forms are completed.

All projects using any tissue listed above, must also complete Form 6A.

Student’s Name

Title of Project

To be completed by Student Researcher:
1) What tissue(s), organ(s), or part(s) will be used?

2) Where will the above tissue, organ, or part be obtained (identify each separately):

3) If the tissue is obtained from a source within a research institution, please provide information regarding the vertebrate
study from which the tissue was obtained. Attach a copy of the IACUC certification with the name of the research
institution, the title of the study, the IACUC approval number and date of IACUC approval.

To be completed by the Qualified Scientist or Designated Supervisor:

I verify that the student will work solely with organs, tissues, cultures or cells that will be supplied to him/her by
myself or qualified personnel from the laboratory; and that if vertebrate animals were euthanized they were
euthanized for a purpose other than the student’s research.

AND/OR
| certify that the blood, blood products, tissues or body fluids in this project will be handled in accordance with

the standards and guidance set forth in Occupational Safety and Health Act, 29CFR, Subpart Z, 1910.1030 -
Blood Borne Pathogens.

Printed Name Signature Date Signed

(Must be prior to experimentation.)

Title Phone/Email

Institution
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Continuation Projects Form (7)

Required for projects that are a continuation in the same field of study as a previous project.
This form must be accompanied by the previous year’s abstract and Research Plan.

Student’s Name

To be completed by Student Researcher:

List all components of the current project that make it new and different from previous research. The information must be on
the form; use an additional form for 2006 and earlier projects.

Components Current Research Project Previous Research Project
1. Title 2008-2009:
2007-2008:
2. Line of 2008-2009:
investigation/
central theme _
of research 2007-2008:
2008-2009::
3. Objectives
2007-2008:
2008-2009:
4. Variables
studied
2007-2008:
2008-2009:
5. Additional
changes
2007-2008:
Attached are:
|:| 2009 Abstract and Research Plan |:| 2008 Abstract |:| 2007 Abstract

I hereby certify that the above information is correct and that the current year Abstract & Certification and project
display board properly reflect work done only in the current year.

Student’s Printed Name Signature Date of Signature
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Intel ISEF 2010 Student Handbook

Science Research and the
Process of Science

Research is a process by which people discover or create
new knowledge about the world in which they live. The
ISEF and Affiliated Fairs are research (data) driven.
Students design research projects that provide quantitative
data through experimentation followed by analysis and
application of that data. Projects that are demonstrations,
‘library’ research or informational projects, ‘explanation’
models or kit building are not appropriate for research
based science fairs.

Questioning is probably the most important part of a
scientific investigation and is often followed by an
“if...then” statement. Students are encouraged to design
‘controlled’ experiments, ones that allow them to set up a
standard and then change only one variable at a time to see
how that variable might affect the original condition tested
as the standard. Thus, questioning usually leads to
experiments or observations.

Good scientists, both young and old, frequently use a
process to study what they see in the world. This process
has been referred as the “Scientific Method” or more
recently as the ‘Inquiry Cycle’. The following stages listed
below will help you produce a good scientific experiment:

1) Be curious, choose a limited subject, ask a question;
identify or originate/define a problem. Itis important
that this question be a ‘testable’ question — one in
which data is taken and used to find the answer. A
testable question can further be identified as one in
which one or more variables can be identified and
tested to see the impact of that variable on the original
set of conditions. The question should not merely be
an ‘information’ question where the answer is
obtainable through literature research.

2) Review published materials related to your problem or
question. This is called background research.

3) Evaluate possible solutions and guess why you think
it will happen (hypothesis).

4) Experimental design (procedure). In designing the
experiment, it is critical that only one variable —a
condition that may effect the results of the experiment
—is changed at a time. This makes the experiment a
‘controlled” experiment.

5) Challenge and test your hypothesis through your
procedure of experimentation (data collection) and
analysis of your data. Use graphs to help see patterns
in the data.

6) Draw conclusions based on empirical evidence from
the experiment.

7) Prepare your report and exhibit.

8) Review and discuss the findings with peer group/
professional scientists

9) New question(s) may arise from your discussions.

This sets the stage for another research project as new
questions are raised from others and the process repeats
itself. The hypothesis often changes during the course of
the experiment. Supporting or not supporting your
hypothesis is secondary to what is learned and discovered
during the research.

Non Inquiry Based Research

Not all areas of study are best served by scientific method
based research. Because engineers, inventors,
mathematicians, theoretical physicists, and computer
programmers have different objectives than those of other
scientists, they follow a different process in their work. The
process that they use to answer a question or solve a
problem is different depending on their area of study. Each
one uses their own criteria to arrive at a solution.
Engineering Projects

“Scientists try to understand how nature works; engineers

create things that never were.” An engineering project

should state the engineering goals, the development
process and the evaluation of improvements. Engineering
projects may include the following:

1) Define aneed or “How can | make this better?”

2) Develop or establish design criteria (could be more
than one)

3) Do background research and search the literature to
see what has already been done or what products
already exist that fill a similar need. What make them
good and what makes them weak?

4) Prepare preliminary designs and a materials list.
Consider costs, manufacturing and user requirements.

5) Build and test a prototype of your best design.
Consider reliability, repair and servicing.

6) Retest and redesign as necessary. Product testing.

7) Present results.

Computer Science Projects

These often involve creating and writing new algorithms to
solve a problem or improve on an existing algorithm.
Simulations, models or “virtual reality’ are other areas on
which to conduct research.

Mathematics Projects

These involve proofs, solving equations, etc. Math is the
language of science and is used to explain existing
phenomena or prove new concepts and ideas.

Theoretical Projects

These projects may involve a thought experiment,
development of new theories and explanations, concept
formation or designing a mathematical model.
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Getting Started

1) Pick your topic: This is perhaps the most difficult part.
Get an idea of what you want to study or learn about. Ideas
should come from things in your area of interest. A hobby
might lead you to a good topic. What is going on in the
world that you would like to know more about? Most
importantly, pick a question or problem that is not too broad
and that can be answered through scientific investigation.

2) Research your topic: Go to the library or internet to learn
more about your topic. Always ask Why or What if....
Look for unexplained or unexpected results. Also, talk to
professionals in the field.

3) Organize: Organize everything you have learned about
your topic. At this point, you should narrow your thinking
by focusing on a particular idea.

4) Make a time table: Choose a topic that not only interests
you, but can be done in the amount of time you have.
Identify your ‘testable question’. Develop a time line to
manage your time efficiently. You will need time to fill out
the necessary forms and to review the research plan with
your sponsor. Certain projects will require more time
because they need prior Scientific Review Committee (SRC)
or Institutional Review Board (IRB) approval. Allow plenty
of time to experiment and collect data. You will also need
time to write a paper and put together a display or ‘board’.

5) Plan Your Experiment: Give careful thought to
experimental design. Once you have a feasible project idea,
write a research plan. This plan should explain how you will
do your experiments and exactly what will be involved.
Remember you must design your experiment so that it is a
‘controlled’ experiment. This is one in which only one
variable is changed at a time. The results are then compared
to the ‘standard’ data you take originally before you change
that one variable. Thus, you have designed an
investigation with adequate control and limited variables to
investigate a question. Also, in your experimental design,
make sure you include sufficient numbers in both control (if
applicable) and experimental groups to be statistically valid.
The experimental design should also include a list of
materials. Once finished with the experimental design (called
‘procedure’) all students are required to fill out the
appropriate forms.

6) Consult with Your Adult Sponsor and Get Approvals: You
are required to discuss your research plan with an Adult
Sponsor and obtain a signature of approval. In reviewing
your research plan, you should determine if additional forms
and prior approval are needed.

7) Conduct Your Experiment: During experimentation, keep
detailed notes of each and every experiment, measurement
and observation in a log book. Do not rely on memory.
Besides, judges love logbooks! Use data tables or charts to
record your quantitative data.

8) Analyze Your Results: When you complete your
experiments, examine and organize your findings. Use
appropriate graphs to make ‘pictures’ of your data. Identify
patterns from the graphs. This will help you answer your

testable question. Did your experiments give you the
expected results? Why or why not? Was your experiment
preformed with the exact same steps each time? Are there
other explanations that you had not considered or
observed? Were there experimental errors in your data
taking, experimental design or observations? Remember, that
understanding errors is a key skill scientists must develop.
In addition, reporting that a suspected variable did not
change the results can be valuable information. That is just
as much a ‘discovery’ as if there was some change due to
the variable. In addition, statistically analyze your data
using the statistics that you can understand and explain
their meaning.

9) Draw Conclusions: Did the variable(s) tested cause a
change when compared to the standard you are using?
What patterns do you see from your graph analysis that
exist between your variables? Which variables are
important? Did you collect enough data? Do you need to
conduct more experimentation? Keep an open mind — never
alter results to fit a theory. If your results do not support
your hypothesis, that’s ok and in some cases good! Try to
explain why you obtained different results than your
literature research predicted for you. Were there sources of
error that may have caused these differences? If so, identify
them. Even if the results do differ, you still have
accomplished successful scientific research because you
have taken a question and attempted to discover the answer
through quantitative testing. This is the way knowledge is
obtained in the world of science. Think of practical
applications that can be made from this research. How
could this project be used in the real world? Finally, explain
how you would improve the experiment and what would you
do differently.

Elements of a Successful Project

1) Project Data Book:

A project data book is your most treasured piece of work.
Accurate and detailed notes make a logical and winning
project. Good notes show consistency and thoroughness
to the judges and will help you when writing your research
paper. Data tables are also helpful. They may be a little
‘messy’ but be sure the quantitative data recorded is
accurate and that units are included in the data tables.
Make sure you date each entry.

2) Research Paper:

A research paper should be prepared and available along
with the project data book and any necessary forms or
relevant written materials. A research paper helps organize
data as well as thoughts. A good paper includes the
following sections.

a) Title Page and Table of Contents: The title page and
table of contents allows the reader to follow the
organization of the paper quickly.

b) Introduction: The introduction sets the scene for your
report. The introduction includes the purpose, your
hypothesis, problem or engineering goals, an
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explanation of what prompted your research, and
what you hoped to achieve.
¢) Materials and Methods: Describe in detail the

methodology you used to collect data, make
observations, design apparatus, etc. Your research
paper should be detailed enough so that someone
would be able to repeat the experiment from the
information in you paper. Include detailed
photographs or drawings of self-designed equipment.
Only include this year’s work.

d) Results: The results include data and analysis. This
should include statistics, graphs, pages with your
raw collected data, etc.

e) Discussion: This is the essence of your paper.
Compare your results with theoretical values,
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?

f) Conclusions: Briefly summarize your results. State
your findings in relationships of one variable with the
other. Support those statements with empirical data
(one average compared to the other average, for
example). Be specific, do not generalize. Never
introduce anything in the conclusion that has not
already been discussed. Also mention practical
applications.

g) You should always credit those who have assisted
you, including individuals, businesses and
educational or research institutions. However,
acknowledgments listed on a project board are a
violation of D & S Display rules and must be

removed.

h) References/Bibliography: Your reference list should
include any documentation that is not your own (i.e.
books, journal articles, websites, etc.). See an
appropriate reference in your discipline for format or
refer to the Instructions to Authors of the appropriate
publication.

Three common reference styles are:

APA (American Psychological Association) Style :
http://apastyle.apa.org/
http://mww.calvin.edu/library/knightcite/index.php
http://owl.english.purdue.edu/owl/resource/560/01/
This resource offers examples for the general format of
APA research papers, in-text citations, endnotes/
footnotes, and the reference page.

MLA (Modern Language Association) Format:
http://www.mla.org/style
http://imww.calvin.edu/library/knightcite/index.php
http://owl.english.purdue.edu/owl/resource/557/01/
This resource offers examples for the general format of

MLA research papers, in-text citations, endnotes/
footnotes, and the Works Cited page.

Chicago Manual of Style
http:/Amww.chicagomanualofstyle.org/home.html
http:/Amww.calvin.edu/library/knightcite/index.php
The Chicago Manual of Style presents two basic documentation
systems. The more concise author-date system has long been used
by those in the physical, natural, and social sciences. In this
system, sources are briefly cited in the text, usually in parentheses,
by author’s last name and date of publication. The short citations
are amplified in a list of references, where full bibliographic
information is provided.

3) Abstract:

After finishing research and experimentation, you need to write
an abstract. The abstract needs to be a maximum of 250 words
on one page. An abstract should include the a) purpose of the
experiment, b) procedures used, c¢) data, and conclusions. It also
may include any possible research applications. Only minimal
reference to previous work may be included. The abstract must
focus on work done in the current year and should not include
a) acknowledgments, or b) work or procedures done by the
mentor. See below for an example of an appropriately written
abstract. See page 28 of the International Rules for the proper
formatting of an Official Intel ISEF Abstract and Certification.
Please Note: The Official abstract form is only for those
participating in ISEF and may not be required for many Affiliated

or local fairs. Sample Abstract

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

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

Toxicity was determined by means of the standard bottle or
“batch” bioassay technique. Scenedesmus quadricauda and
Ankistrodesmus sp. were used as the test organisms. Toxicity was
measured in terms of a decrease in the maximum standing crop. The
effective concentration - 50% (EC50) for Scenedesmus quadricauda
was found to be 3.75% exhaust water; for Ankistrodesmus sp. 3.1%
exhaust water using the bottle technique.

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

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

Patent and Copyright Information

You may want to consider applying for a patent or copyright if you
want to protect your work. You can contact the Office of Public
Affairs, U.S. Patent Office, at 1-800-786-9199 for Patent information or
the Library of Congress at 202-707-3000 for copyright information.
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4) Visual Display:

You want to attract and inform. Make it easy for interested
spectators and judges to assess your study and the results
you have obtained. You want to ‘catch the eye’ of the
judges and convince them that the research is of sufficient
quality to deserve closer scrutiny. Most displays or boards
have three sections and are free standing. For the most
part, the displays are put on a table. Most judges get a
chance to look at the board before the interviews. Make the
most of your space using clear and concise displays. You
never get a second chance to make a first impression!
Please be sure to reference the Display and Safety Rules on
page 6 of the International Rules and Guidelines; this
information is also available on the Society for Science &
the Public website at www.societyforscience.org.

Helpful hints for display:

a) Current Year: Make sure the board reflects the current
year’s work only. Prior year’s data books are permitted at
your project.

b) Good Title: Your title is an extremely important attention-
grabber. A good title should simply and accurately present

your research and depict the nature of the project. The title

should make the casual observer want to know more.

c¢) Take Photographs: Many projects involve elements that
may not be safely exhibited at the Fair, but are an important
part of the project. You might want to take photographs of
important parts/phases of your experiment to use in your
display. Photograph or other visual images of human test
subjects must have signed consent forms. Credit must be
given for all photographs.

d) Be Organized: Make sure your display follows a
sequence and is logically presented and easy to read.
Reach out to the ‘skim-reader’. A glance should permit
anyone (particularly the judges) to locate quickly the title,
abstract, experiments, results and conclusions. When you
arrange your display, imagine that you are seeing it for the
first time. Highlight your results using key graphs that
show the relationships of the two variables tested. Use the
graphs to give a “picture’ of the data for your viewers.
These graphs will provide an easier method of viewing the
data rather that just seeing the recorded quantitative data.

e) Eye-Catching: Make your display stand out. Use neat,
colorful headings, charts and graphs to present your
project. Pay special attention to the labeling or graphs,
charts, diagrams, photographs, and tables to ensure that
each has a title and appropriate label describing what is
being demonstrated. Anyone should be able to understand
the visuals without further explanation.

f) Correctly Presented and Well-Constructed: Be sure to
adhere to the size limitations and safety rules when
preparing your display. Display all required forms for your
project. Make sure your display is sturdy, as it will need to
remain intact for quite a while. You must also consider the

weight of the project for shipping. It can be very costly to
ship a heavy board. Keep your materials light, but strong.

Please Note: The judges are judging your research, not the
display. So don’t spend an excessive amount of time or
money on the board. You are being judged on the science
not the show!

5) Judging

Judges evaluate and focus on 1) what the student did in the
current year; 2) how well a student followed the scientific,
engineering, computer programming or mathematical
methodologies; 3) the detail and accuracy of research as
documented in the data book; and 4) whether experimental
procedures were used in the best possible way.

Judges look for well thought-out research. They look at
how significant your project is in it’s field; how thorough
you were, and how much of the experiment thought and
design is your own work.

Initially, judges get their information from your board,
abstract and research paper to learn what the project is
about, but it is the Interview that will be the final
determination of your work. Judges applaud those students
who can speak freely and confidently about their work.
They are not interested in memorized speeches or
presentations — they simply want to talk with you about
your research to see if you have a good grasp of your
project from start to finish. It is important to start the
interview off right. Greet the judges and introduce yourself.
You want to make a good first impression. Appearance,
good manners, appropriate attire, and enthusiasm for what
you are doing will impress the judges.

Judges often ask questions to test your insight into your
projects such as: “How did you come up with this idea?
“What was your role?”, “What didn’t you do?”, “What
further plans do you have to continue research?” and
“What are the practical applications of your project?”
Remember that the judges need to see if you understand the
basic principles of science behind your project or topic area.
They want to determine if you have correctly measured and
analyzed the data. They want to know if you can determine
possible sources of error in your project and how you might
apply your findings to the ‘real’ world. Finally, the judges
seek to encourage you in your scientific efforts and your
future goals/career in science. Relax, smile and enjoy your
time to learn from them and accept their accolades for your
fine work.

Intel ISEF Judging Criteria (points)
Individual Team
Creative Ability 30 25
Scientific Thought 30 5
and Engineering Goals
Thoroughness 15 12
Skill 15 12
Clarity 10 10
Teamwork 16
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ANTI-DISCRIMINATION POLICY
Federal and State Laws

The School Board of Miami-Dade County, Florida adheres to a policy of
nondiscrimination in employment and educational programs/activities and strives
affirmatively to provide equal opportunity for all as required by law:

Title VI of the Civil Rights Act of 1964 - prohibits discrimination on the basis of race,
color, religion, or national origin.

Title VII of the Civil Rights Act of 1964, as amended - prohibits discrimination in
employment on the basis of race, color, religion, gender, or national origin.

Title IX of the Educational Amendments of 1972 - prohibits discrimination on the basis
of gender.

Age Discrimination in Employment Act of 1967 (ADEA), as amended - prohibits
discrimination on the basis of age with respect to individuals who are at least 40.

The Equal Pay Act of 1963, as amended - prohibits gender discrimination in payment of
wages to women and men performing substantially equal work in the same
establishment.

Section 504 of the Rehabilitation Act of 1973 - prohibits discrimination against the
disabled.

Americans with Disabilities Act of 1990 (ADA) - prohibits discrimination against
individuals with disabilities in employment, public service, public accommodations and
telecommunications.

The Family and Medical Leave Act of 1993 (FMLA) - requires covered employers to
provide up to 12 weeks of unpaid, job-protected leave to “eligible” employees for certain
family and medical reasons.

The Pregnancy Discrimination Act of 1978 - prohibits discrimination in employment on
the basis of pregnancy, childbirth, or related medical conditions.

Florida Educational Equity Act (FEEA) - prohibits discrimination on the basis of race,
gender, national origin, marital status, or handicap against a student or employee.

Florida Civil Rights Act of 1992 - secures for all individuals within the state freedom
from discrimination because of race, color, religion, sex, national origin, age, handicap,
or marital status.

Veterans are provided re-employment rights in accordance with P.L. 93-508
(Federal Law) and Section 295.07 (Florida Statutes), which stipulates categorical
preferences for employment.

Revised 9/2008
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